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E C O N O M IC  R E V IE W

The fiscal year ended J u ly  1 continued th e  econom ic progress w hich  

h as now been characteristic  o f A m erican industry  for s ix  years. I t  

exceeded a ll previous records in  volum e o f  production  and consum p 

tion , and in the p hysical quan tity  o f  exports and im ports. T here was 

very litt le  unem ploym ent, except d u rin g  a m oderate recession near 

the end o f  the year, and the rate o f  real w ages rem ained h igher  

than anyw here else in the w orld  or than  at any other tim e in  w orld  

history . T he h igh  prosperity  o f  th e year d id  not represent m erely  

an upw ard sw in g  in  the business cycle but w as the resu lt o f  that  

general and perm anent progress the extent and causes o f  w h ich  are 

m ore fu lly  set forth  in other sections o f  th is  report. There were, 

to  be sure, a few  aspects o f A m erican business w hich  w ere less sa tis 

factory , as, for  exam ple, the coal and tex tile  industries, th e rela tive ly  

low  price o f  cotton w ith  its  depressing effect upon th e  farm ers o f  

large regions o f  the South , and som e continued depression in  agri 
culture o f  the m id-W est, although im provem ent is  ta k in g  p lace since  
the fiscal year in  both sections.

G E N E R A L  IN D E X E S

T h e accom panying table show s m ajor econom ic indexes for the past 

5 fiscal years. O f the 10 ind icators presented a ll but 3 stood h igher  
in  1926-27 than in 1925-26, and a ll but 2 stood  as h ig h  as or h igher  

th an  in  any year preced ing 1925-26. O ne o f  the tw o last-m entioned  
exceptions, the value o f  w holesale trade, is due so le ly  to  the fact that 

prices are low er a t the present than during  years im m ed iately  at the  
close o f  the W orld  W ar.

T he volum e o f  ou tput o f  m anufacturing  industry , by  a ll odds the  

largest branch o f  productive a ctiv ity , show ed an appreciab le ga in  

even above the extrem ely h ig h  level o f  the fiscal year 1925-26. T he  

im provem ent was not the result o f  an excep tion a lly  m arked increase  

in  any particu lar field , but w as general in  p ractica lly  every group  

o f  industries. E sp ec ia lly  notew orthy is the fact th a t production  in  

the tex tile  industries, w h ich  had lon g  been re la tive ly  depressed, w as 
m ateria lly  greater than in  the preced ing fiscal year.

T h e m ost conspicuous ga in s show n as com pared w ith  1925-26 are 
in  m ineral production , fre ig h t tran sp ortation , output o f  electric cur 

rent, and sales o f  5 and 10 cent stores. T he increase in  the tw o  item s 

la st m entioned is part o f  a general upw ard trend m ore m arked than  
that in  m ost econom ic phenom ena. E lectr ic  current is  b e in g  used 

in  ra p id ly  increasing quantities for  lig h tin g , for  dom estic pow er and  

heat, and above a ll for  industria l pow er. T h is  expansion  represents

vm
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both d isp lacem ent o f  other sources o f  lig h t, heat, and pow er and 
advance in  liv in g  standards and in  a ctiv ity  o f  industry.

So, too, the grow th  o f  5 and 10 cent stores represents in  part a 
s h ift  from  other m ethods o f  d istribution , a lthou gh  there can be no 
doubt th a t the to ta l volum e o f  reta il d istribution  has also m ateria lly  
increased. T he steadiness and expansion  o f  retail sales d u rin g  recent 
years is evidence o f  the h ig h  volum e o f  consum ption on the part o f  
the m asses o f the people.

Ma jor economic indexes 

[Based upon  calendar year 1919=100]

Item

Y ear ended Ju n e  30—

1922 1923 1924 1925 1926 1927

Volume of business (quantities, n o t value):
M anufacturing production ........................................ 89 116 115 118 127 129
M ineral p roduction .................................................... 91 119 133 129 132 149
Forest products, production ...................................... 98 117 122 121 124 114
Freight, railroad, ton-miles........................................ 89 109 110 110 119 125
Electric-power p roduction......................................... 112 138 148 158 179 198
Building contracts let, square feet..................... ....... 92 107 108 112 142 132

Value of sales:
D epartm en t stores...................................................... 108 118 125 126 133 136
5-and-10-cent stores..................................................... 130 152 173 196 219 240
M ail-order houses....................................................... 71 91 100 110 122 123
W holesale tra d e .......................................................... 72 80 82 83 85 83

P R IC E S

On the w hole the level o f  w holesale prices has been very  steady  
d u rin g  the past five fiscal years. T here have been no sharp  upw ard  
price m ovem ents due to  boom  p sych ology  and no sudden drops due 

to contraction in dem and.

T he average w holesale  price index for  1926-27 w as 6 per cent low er  
than th a t for  1925-26. T h e in d ex  for  in d iv id u a l m onths show s a 
decline from  152 (on th e basis o f  1913 as 100) at the close o f  th e  
fiscal year 1925-26 to 144 in Ju n e, 1927. T he decline took place  
chiefly betw een Septem ber and A p r il. T h e fa ct th a t th e prices o f  
com m odities in general have fa llen  consid erably for m ore than tw o  
years past does not at a ll p o in t to  a reduction o f  dem and. I t  m ay be 

' p a rtly  the resu lt o f  the return o f  various E uropean countries to the  
g o ld  standard, and the reduction o f  the tota l am ount o f  currency, in 

c lu d in g  paper, c ircu la tin g  in the w orld. T here is  reason to believe  
also that the decline has been influenced by the constant expansion o f  
production and the low erin g  o f  costs o f  com m odities both in A m erica  
and elsew here. I f  there are m ore goods to  be bought and sold  
w ith ou t an increase in  the volum e o f  currency in circu lation , the
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tendency is tow ard low er prices. T here can be no question that as 
a result o f  fa llin g  prices there h as been a tendency to low er profits.

W h ile  there have been, o f  course, decided differences in the price  
m ovem ent o f  certain  in d iv id u a l com m odities subject to  sharp fluc 

tuations in  production  or dem and, e ig h t o f  the nine m ajor groups  
distin gu ish ed  in  the sta tistica l tables show ed a low er average price  
level in the fiscal year 1926-27 than  in  1925-26. T h e exception  is  
the group  o f  com m odities classed under fu el and lig h tin g , the prices 
o f  w hich averaged the sam e d u rin g  the last tw o fiscal years, and 
were som ew hat h igher than in 192T-25.

I t  m ay be noted th at the D epartm ent o f  Labor has, since the  
close o f  the fiscal year, issued a revised series o f w holesale price  
index  num bers. T h is is based on a larger num ber o f com m odities 
and the com m odities are g iven  a w eig h tin g  corresponding to their  
approxim ate relative im portance at the present tim e, w hereas 
form erly  the w eights were based on the production  or consum ption  
o f  1919. T h is index has been carried back on ly  to  1923, and  
n atu ra lly  since that tim e it show s but little  difference in m ovem ent 
from  the index as previou sly  published. I t  is expected  grad u ally  
to com pute averages on the new  basis for  earlier years, and it  w ill 
be in terestin g  to learn w hether the change in  basis w ill affect m ate 

r ia lly  the com parison betw een pre-w ar and post-w ar price levels. 
T he new index includes, for exam p le, autom obiles w h ich  in  con 

trast w ith  m ost com m odities are low er in price than before the war.

D u rin g  the fiscal years en d in g  Ju n e, 1925, and Ju n e, 1926, re 

sp ective ly , the relation o f  the prices o f farm  products to  those o f  
other products was m ore sa tisfactory  to agricu ltural producers than  
for several years preced ing. T here was, in  fact, l it t le  difference as 
com pared w ith  pre-w ar betw een the index  for  central-m arket prices 
o f  farm  products and th at for a ll other classes o f  goods as a group. 
T h is situation  changed to  the d isadvantage o f  the farm er in the  
fiscal year 1926-27. W h ile  prices o f  practica lly  a ll classes o f  com 

m odities fe ll, the decline w as greatest in  the case o f  farm  products. 
In  1925-26 the in d ex  for  farm  products had averaged 152 as com 

pared w ith  a general average o f  156 for all com m odities (1913 taken  

as 100). In  1926-27 the correspondin g figures were 138 and 147, 
sh ow in g  a spread o f  nine po in ts between farm  products and the 
general average. T he decline in the index for farm  products was 
chiefly  due to low er prices for the m ajor cereals and especia lly  for  
cotton, and in  the case o f  the la tter  com m odity  the exp lan ation  lies  
la rg e ly  in the phenom enal crop o f  m ore than 18,000,000 bales, e x 

ceed ing  the pre-w ar average crop by about 40 per cent, and the  
average o f the years 1919 to 1924 by a s t i l l  larger percentage.

S ince the close o f  the fiscal year prices o f  farm  products have ad 

vanced m ateria lly , the average for th e m onth s o f A u g u st and S ep 



REPO R T  OF T H E  SECRETARY  O F C O M M ERC E X I

tem ber, 1927, being 6 or 7 per cent h igh er  than  during  the corre 

sp on d in g  m onth s o f  the preced ing year. A d vance has been p ar 

ticu larly  conspicuous in  th e case o f  cotton as a resu lt o f  a m uch 
reduced crop. A s th e prices o f other com m odities had m eantim e  
declined  som ew hat, the relative p osition  o f  farm  products has m a 

ter ia lly  im proved. On a pre-w ar base the index for them  now stands 
quite as h igh  as the average for  nonagricu ltural articles.

T h e retail prices o f food , w hich n atu ra lly  show  som ew hat less 
sharp fluctuations th an  the w holesale  prices o f  farm  products, aver 

aged 2 or 3 per cent low er in the fiscal year 1927 than in  the preced 

in g  fiscal year, but appreciab ly  h igh er than  for several years back  
o f  that tim e. T he general cost o f  liv in g  index com piled  by th e  
D epartm ent o f  Labor averaged p ractica lly  the sam e in 1926-27 as 
in  the preced ing year. I t  m ay be noted  th a t the D ep artm en t o f  
Labor has sin ce the close o f  the fiscal year d iscontinued the pub lica 

tion  o f  th is  index on th e ground th at it  is not sufficiently representa 

tive  o f  the true changes in the cost o f  liv in g .

Price indexes

[Based upon calendar year 1913 =  100]

Item

Years ended June 30—

1923 1924 1825 1926 1927

W holesale prices:
156 150 155 156 147
139 140 153 152 138
142 143 153 166 160
193 194 188 184 171
220 175 169 175 175
139 141 130

174
128
174

124
188 182 170
129 129 133 133 126
181 178 171 166 159
122 116 124 134 120

R etail prices:
143 146 150 162 158
168 171 171 175M 174H

1 Figures are averages of indexes for 3, 4, or 5 m onths d istribu ted  th rough th e  fiscal year, including in each 
case June of the previous year.

A G R IC U L T U R E

T he situation  o f  the farm er has an im portant bearin g on the g en 

eral trend o f  industry  and comm erce. T h e crops harvested in the 
autum n o f  1926, con stitu tin g  the m ain factor in  the agricu ltural s itu 

a tion  o f  the fiscal year, were in the aggregate the largest produced in  
our h istory  w ith  the excep tions o f  the years 1915 and 1920. T he o u t 

p u t w as approxim ately  2 per cent greater than in 1925. T here w as 
also a q u an tita tive  increase in  the output o f  an im al products. W h ile
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the value o f  an im al products show ed som e ga in , the low er prices o f  
certain  crops, notab ly  o f  cotton, brought the to ta l value o f  farm  
products in 1926-27 to  a figure som ew hat less than  the year before, 
although h igh er than in any year from  1921-22 to  1924-25, inclusive. 
A ccord in g  to estim ates o f  the D ep artm en t o f  A gricu lture the com 

bined value o f  crops and anim al products, d eductin g  crops fed  to  
anim als, used fo r  seed and waste, am ounted to  $12,080,000,000 as com 

pared w ith  $12,670,000,000 the year before.

T h e D epartm ent o f  A gricu ltu re  also m akes a com putation  o f  the  
value o f  farm  products by calendar years; th is d iifers som ew hat from  
th at above m entioned in  that the value o f  seed and o f w aste is not 
deducted. F o r  each o f  the calendar years 1925 and 1926 the value o f  
crops and anim al products (ex c lu d in g  d up lication  o f crops fed  to  
livestock ) w as very  close to $13,000,000,000. F o r  th e five years 1909 
to 1913 the value s im ilar ly  com puted w as $7,200,000,000.

I t  is true th a t the increase in  agricu ltural production has been 
decid edly  less m arked than th at in  m anufactured goods, both over a 
longer period o f  tim e and d u rin g  the la st few  years. T he dem and  
for agricu ltu ra l products, w h ich  are for the m ost part basic neces 

s ities, tends to grow  little , i f  any, faster th an  popu lation , w h ile  there  
is  p ractica lly  no lim it to  the dem and for  m anufactured com m odities; 
even i f  the need for one typ e is  fu lly  m et, other s t il l  m ore h ig h ly  
elaborated articles come into  use. N ew  types are con tin u ally  being  
devised  along w ith  advancing liv in g  standards.

A th ou gh  the crops o f  1926 as a w hole were larger than those o f  
1925 there w as a decided fa llin g  off in  corn, oats, and barley, th is  
b ein g  m ore than  offset by  the increase in w heat, the crop o f  w h ich  in 
1925 had been abnorm ally low , and in cotton.

T he latest estim ates o f  crop production in 1927 in d icate som e de 

cline in com bined output as com pared w ith  1926. W h eat production  
increased som ew hat but corn and oats show  further decrease even  
from  th e low  figures o f  1926; the fa llin g  off in the num ber o f horses, 
both on farm s and in  cities, has been in part responsib le for  the  
dow nw ard tendency in  these tw o crops. T he m ost conspicuous 
change from  1926 is  the decided reduction in  the cotton crop, resu lt 

in g  partly  from  a decline o f  about one-sixth  in  acreage, and p artly  
from  a low er y ie ld  per acre. T h e great M ississipp i floods on ly  in  
sm all p art account fo r  th is change. On the basis o f  the h igher  
prices o f  a num ber o f  the crops p reva ilin g  at the present tim e as 
com pared w ith  a year ago, it  seem s lik e ly  th a t the tota l value o f  the  
crops harvested in 1927 w ill m ateria lly  exceed that in 1926. A t  
present prices the reduced cotton crop, for  exam ple, w ou ld  be w orth  
more than  th e  record crop o f  1926.
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1909-1913.
1921-1925.
1921 .................... ....................
1922 .................... ....................
1923 ....................
1924 ....................
1925 ....................
1926 ....................

Estimated value, of farm products

[M illions of dollars]

Crops
(gross)

Animal
products

Crops 
fed to 

livestock

T ota l, 
excluding 
crops fed 
to  live 
stock

6,341 3,701 2,840 7,202
9, 706 6,012 3,895 11,823
7,759 5,589 3,080 10,268
9, 430 5,651 3,870 11,211

10,401 6, 271 4,290 12,3S2
10,770 5,902 4,453 12,219
10,170 6,647 3,783 13,034
9,266 7,300 3,581 12,985

I

BY  C LA SSES 

[M illions of dollars]

Value

1925 1928

T ota l crops............................................................................................ 10,170 9,266

3,917
1,799

668
1,471
1,288
1,027

3,687 
1,294 

666 
1,490 
1,117 
1,012

C otton and cottonseed....................................................... .........................................

O ther crops and farm-forest p ro d u c ts .........................................................................

Total anim al p roducts.................................................... .................................................... 6,647 7, 300

Anim als raised..............................................................................................................
D airy  p roducts..............................................................................................................
P ou ltry  products...........................................................................................................
O ther anim al p roducts..................................................................................................

2,672 
2,746 
1,117 

112

3,065 
2,952 
1,181 

102

D educt crop fed to  livesto ck ..............................................................................................

N et to tal, all p ro d u c ts .................................................................................................

3,783 3,581

13,034 12,985

C O N ST R U C TIO N

N ew  construction  undertaken in th e fiscal year 1926-27, am ounting  
to som e seven b illion  dollars in  value, constituted  a p ow erfu l factor  
in  m ain ta in in g  general business a ctiv ity  and prosperity . T he p h y si 

cal vo lum e o f  construction during  th is and the preced ing year lias 
m uch exceeded that even o f  th e h ig h ly  active years preced ing and  
that custom ary before the war. T he a ctiv ity  was h igh  throughout 
the entire fiscal year.

T h e value o f  contracts aw arded w as ap p roxim ately  the sam e in 
1926-27 as in 1925-26, and exceeded the average for the tw o years 
en d in g  J u n e  30, 1925, by no less than  37 per cent. T h e floor space
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o f  b u ild in gs reported in  these contracts w as som ew hat less than  in

1925- 26. T h is  does not ind icate a decrease in th e volum e o f  con 

struction  o f  corresponding m easure. T h e b u ild in gs erected in

1926- 27 appear to have been o f  types in v o lv in g  m ore expensive  
features per u n it o f  area th an  th e  year before, and there w as a 
m arked increase in  contracts for  roads and other public w orks not 
in  the form  o f  b u ild in g , w hereas there w as som e decline in the value  
o f contracts for  build in gs.

R eta il prices o f m ateria ls for  a fram e house, according to the index  
num ber com puted by the D epartm ent o f  Comm erce, and the general 
index o f  w holesale prices o f  b u ild in g  m ateria ls both declined during  
th e year and are now low er than at any tim e since 1922. T h e aver 

ages o f  these indexes were s lig h tly  low er in 1926-27 than th e  year  
before and the low est in  five years.

T he seasonal fluctuations in  b u ild in g  and other construction opera 

t ion s have been decid ed ly  less m arked in  th e  last three or four years  
than previously . C ontractors, the ow ners o f  b u ild in gs, and other  
groups connected w ith  construction  have p u t forth  serious efforts 
to keep b u ild in g  activ ity  m ore n early  even throughout the year, 
and have had the active cooperation o f  th is  departm ent in  ach iev 

in g  tan gib le  results. A s a consequence, b u ild in g-trades workers 
have enjoyed more stable em ploym ent, and at the sam e tim e the costs 
o f  construction to the pub lic have undoubtedly  been low er than would  
otherw ise have been possible.

T he h ig h  activ ity  o f residentia l construction in  recent years is  
due not m erely  to the needs o f  exp an d in g  popu lation  but to  the de 

m and for  better hom es w hich  comes w ith  the general advance in 
l iv in g  standards. D u rin g  the p ast s ix  years a substantia l propor 

tion  o f the residentia l construction has been o f  houses o f  m oderate  
size and cost to su p p ly  the dem ands o f  receivers o f  m oderate incom es 
w ho have found them selves able to  afford better quarters. T here  
is s till  need o f  im provem ent in  the m ethods o f  financing hom e con 

struction . especia lly  for  fa m ilies  o f  m oderate or sm all incom es. A  
tendency tow ard low er in terest rates on m ortgages is, how ever, d is 

cernible in harm ony w ith  a general low erin g  o f  in terest resu ltin g  
from  the large accum ulation o f  capital.

T he fiscal year 1926-27 w itnessed  a contin uation  o f  the re la tive ly  
large program  o f  construction o f  industria l, com m ercial, and pub lic  
build in gs. T he advance in the character o f  b u ild in gs o f  th is  typ e—  
their greater cost, perm anence, convenience, and attractiveness— is a 
conspicuous feature. T here has been n oth in g  to  suggest extrava 

gant expansion  o f  industrial p lants such as characterized the im 

m ediate postw ar boom.
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Construction statistics

Years ended Ju n e  30—

1923 ' 1924 1925 ! 1926 ; 1927

Indexes of volum e of business 1919=100:
C ontracts aw arded, va lue ........................................................ 136 i 143 164 : 210 j 210
C ontracts awarded, volume floor space 1............................... 107 j 109 in  ; 143 127

152 ; 158 178 : 183 191
L um ber p ro d u c tio n ................................................................. 117 i 121 120 i 125 ! 112

Price indexes 1913=100:
198 206 198 195 192

Building m aterial prices, wholesale........................................ 188 182 174 : 174 : 169

1 Does no t include floor space for public  works and  utilities.

T R A N S P O R T A T IO N

D u rin g  the last tw o fiscal years a conspicuous increase has oc 

curred in  the volum e o f  railroad fre ig h t traffic, even as com pared  
w ith  th e h igh  figures for  the fiscal years 1924 and 1925. T he ton- 
m ileage o f  fre ig h t in 1925-26 w as about 8 per cent greater than the  
year before, and 1926-27 show ed a fu rth er  increase o f  about 514 
per cent. T h is  gain  in  traffic w as accom plished w ith  an insign ificant 
ad d ition  to the num ber o f  em ployees, a fact in d ica tin g  the continued  
advance in the efficiency o f  the ra ilw ays w h ich  has been g o in g  on since  
th e close o f  the war. T he increase in the volum e o f  fre ig h t traffic 
has, in the absence o f  any sign ificant changes in fre ig h t rates, 
served to  add to  the op eratin g  revenues o f  the ra ilw ays and to in 

crease their  net op eratin g  incom e. T ota l operating  revenues in 
1926-27 exceeded the record figures o f the preced ing year by nearly  
2 per cent, and  there w as a s lig h t increase also in net op eratin g  
incom e, w hich w as th u s the h igh est ever reported.

T he increased p rosperity  o f  the ra ilw ays in  the last few  years has 
gone hand in  hand w ith  steady im provem ent in the services rendered  
to  the public. T he chronic car shortages o f  form er years have been 
overcom e. T he proportion  o f ro llin g  equipm ent in bad order, both 
cars and locom otives, has been g rea tly  cut d o w n ; in  th is respect 
the fiscal year 1926-27 m arked the m ost sa tisfactory  situation  re 

ported  fo r  m any years. T he tonnage per train  has been in creased ; 
the average tra in  in 1926-27 carried 786 tons o f  fre ig h t as com pared 
w ith  656 in  1922. More im portant s till from  the standpoint o f the  
general pub lic w elfare, delays in th e  m ovem ent o f  traffic have been 
g reatly  reduced. T h e exped ition  o f  ra ilw ay  service has reacted  
favorab ly  upon the entire econom ic structure. I t  is estim ated that 
the rap id ity  o f  fre ig h t transportation  is now from  30 to 40 per cent 
greater than at the close o f  the war.

G 0698—  2 7 ----- 2



XVI R EPO R T  OF T H E  SECRETARY  OF C O M M ERC E

T he im provem ent in ra ilw ay  service has resu lted to  a great degree  
from  th e  efforts o f  the ra ilw ay  com panies them selves, but an im 

portant au x ilia ry  factor has been the cooperation o f  sh ippers and 
receivers o f  m erchandise. T he regional advisory  boards o f  the  
A m erican  R a ilw a y  A ssociation , com p risin g  representatives o f  p ro 

ducers and distributors, have served an im portant purpose. T h e  
organ ization  o f  the system  was carried to  com pletion  la st year. 
T hrough the cooperation o f  these boards transportation  needs have  
been analyzed and antic ipated , car requirem ents estim ated in  ad 

vance, the lo a d in g  o f cars m ade heavier, and delays in lo ad in g  and 
unloading cut dow n.

Operating statistics of Class 1 Railways

Item

Years ended Ju n e  30—

1922 1923 1924 1925 1926 1927

Freight ton-mileage (m illions)............ 351,536 431,035 436, 737 437,387 470, 783 495,477
Carloads of all com m odities (thou 

sands)................................................. 40,658 47,193 48,992 49,678 51,905 53, 627
N et tons per tra in ................................ 656 m 706 731 752 786
N et tons per loaded c a r . . ................... 26.8 27.7 27.2 27.0 27.0 27.6
Average daily car surp lus.................... 272,756 36,399 187, 554 252,410 218,779 213,154
Average daily  car shortage.................. 2,410 74,689 4, 793 295 435 287
Bad-order cars, averag e ...................... 339,369 241,218 170,540 194,519 172, 252 144,668
Bad-order locomotives, average.......... 15,764 16,089 10,838 11,514 10,478 9,302
N um ber of em ployees.......................... 1, 643, 000 1,770,000 1,850,000 1,765, 000 1, 782, 733 1, 798,495
T ota l operating revenues (thousands 

of dollars)....... .................................. 5, 508,169 6,104,274 6,120,646 6,011,864 6,325,158 6,442,387
N et operating income (thousands of 

dollars)............................................... 818,345 873, 777 924,674 1,033, 766 1,194,832 1, 209, 535

M otor tra n sp o rt .— T h e rapid  increase in  th e  use o f m otor trucks 
and m otor busses in  conjunction  w ith  older form s o f  transport has 
been rem arkable, and th is  increase reflects to a large degree the  
rap id ly  ch an gin g  cond itions in  m odern m ethods o f  transportation  
and th e progress m ade in  h ig h w a y  surfacing .

S even ty-tw o railroads now  use trucks to  supp lem ent regular sh ip 

p in g  service— f6  in term in al operations, 15 in the form  o f  store-door 
d elivery , and 11 to replace local fre ig h t trains. On Jan u ary  1, 1927, 
ra ilw ays had m ore than 225 trucks operating , the route m ileage being  
4,226. C om peting services had 43,207 trucks covering 607,029 route- 
m iles. R eg istration  o f  all trucks in the U n ited  S ta tes  w as 2,764,222, 
com pared w ith  2,432,017 the previous year.

S ix ty  steam  railroads have 1,253 busses in  operation , covering  
11,440 route-m iles, w h ile  there are 19,099 busses operated in  com peti 

tion  w ith  railroads, th e  route m ileage being 334,522. E lectr ic  ra il 

roads in 1927 were u sin g  7,284 busses, com pared w ith  5,150 th e pre 

v ious year. Com m on-carrier bus-route m ileage increased from
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232,340 in  1926 to 270,068 m iles th is  year. T h e  to ta l num ber o f  
busses in  operation  increased from  69,425 to 80,040 during the year.

Ocean s h ip p in g .— N otew orthy encouragem ent prevails in  ocean  
sh ip p in g  throughout the w orld. B a s ic ly , the industry  has m ade  
su b stan tia l progress tow ard  stab ility . T h e volum e o f  oversea trade  
has increased s lo w ly  but stead ily  and on ly  a sm all am ount o f  id le  
tonnage rem ains out o f  em ploym ent.

Id le  tonnage in the lead in g  m aritim e countries o f  the w orld  
reached a  new  lowT postw ar level and totaled  on ly  3,968,000 gross 
to n s at the end o f  J u ly , 1927, or 35 per cent less than a year earlier. 
T h e decrease in id le  tonnage in the U n ited  S tates am ounted to

853,000 tons or 2 2 ^  per cent. S h ip p in g  in  existence throughout 
th e w orld , in c lu d in g  on ly  seagoin g  steel and iron steam  and m otor 
vessels o f  100 gross tons and over, aggregated  59,612,000 gross tons, 
an increase o f  1 per cent over that o f  the previous year. In  con 

trast w ith  the general trend there was a reduction in  the ftyet o f  the  
U n ited  S tates am ounting to 180,000 tons or about 2 per cent.

S h ip p in g  under the A m erican flag, docum ented for  the foreign  
trade, declined by 11 per cent, but that docum ented for the coasting  
and L ake trade increased by 7 per cent. A m erican vessels carried  
31 per cent o f  the tonnage o f  our ocean-borne foreign  trade in  the  
calendar year 1926 as against 37 per cent in  the preced ing year. 
T h is drop, how ever, w as largely  the resu lt o f  the heavy  sh ipm ents  
o f  coal to  G reat B r ita in  fo llo w in g  the B r itish  coal strike; such sh ip 

m ents, n atu ra lly , were carried by tram ps, rela tive ly  few  o f  which  
are under th e  A m erican  flag.

T he ou tstan d in g  feature in sh ip b u ild in g  d u rin g  the year was 
(he grow th in the construction  o f m otor vessels. A t  th e close o f  
J u n e , 1927, the tonnage o f  such vessels b eing  b u ilt throughout the  
w orld  even exceeded the tonnage o f  steam  vessels. In  the U n ited  
S tates, how ever, the reverse w as tru e; m otor vessels represented  
o n ly  20 per cent o f  the total.

B A N K IN G  A N D  F IN A N C E

F rom  the bank ing point o f  v iew  the fiscal year, like the calendar  
year, w as one o f  sound but u neventfu l grow th , w ith  am ple m oney  
at low7 and stab le rates. T he rate o f  grow th  d u rin g  the fiscal year  
seem s, how ever, to  have been som ew hat slow er than during the pre 

v ious year. T here w as actu a lly  a perceptib le degree o f  w hat w ould  
be term ed “ deflation ,” were our banks not a lready on a thorough ly  
sound basis. M oney in  circulation  d im in ished  by nearly  2 per cent, 
deposits grew  about tw ice as fa st as loans, reserve ratios rose, and 
tim e deposits grew  m ore rap id ly  than  dem and deposits.
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D u rin g  the fiscal year deposits o f  a ll banks in the U n ited  States, 
except the 12 F ed era l reserve banks and a very few  p r iv a te  banks not 
reporting, increased from  $49,695,000,000 to $51,612,000,000, or 3.8  
per cent. T he corresponding increase in  the previous fiscal year w as  
4.4 per cent. Such large absolute grow th  in the deposits o f  A m erican  
banks, nearly  tw o  b illio n  in a year, is  notew orthy. I n  v iew  o f th e  
low er price level o f  the later year, the real rate o f grow th  in  deposits  
w as even greater than  indicated.

L oans by “ a ll b a n k s” increased from  $35,965,000,000 to $37,131,-

000.000, or 3.2 per cent; the correspondin g increase d u rin g  1925-26  
w as 6.8 per cent. In  rough figures, deposits increased by nearly  tw o  
b illion s, w h ile  loans increased on ly  about one b illion . T he absolute  
increase in loans w as $1,166,000,000; o f  th is  am ount h a lf, or $553,- 
000,000, is  know n to have been due to the increase in brokers’ loans. 
T h e stock exchanges thus obtained about h a lf  o f  the ad d ition al bank  
cred it used by the country.

T he tota l resources o f  a ll m ember banks o f  the F ederal reserve  
system  represent over three-fifths o f  the aggregate o f  a ll banks o f  
the country. A s detailed  period ic  sta tistics  on these banks are a va il 

able, th is  group best serves to  illu strate  m ost o f th e  developm ents in  
A m erican banking. T h e decrease in  the num ber o f  banks from  9,375 
to 9,099 during the fiscal year, together w ith  a 6 per cent increase in  
to ta l cap ita l and surplus, show s the tendency tow ard few er and 
larger banks. A n other stron g  tendency in A m erican bank ing  in 
recent years is  observed in  a further rise in the ratio  o f  tim e deposits  
to dem and deposits, from  64.3 per cent to 68.8 per cent. T he ratio  
o f  tota l investm ents to  tota l loans reveals a n eg lig ib le  decrease in th e  
flu id ity  o f  A m erican bank ing  assets; th a t ratio  rose from  41.0 per  
cent to 42.4 per cent. T h e absolute increase in  investm ents, how ever, 
w as on ly  about h a lf  the absolute increase in to ta l cap ita l stock and  
surplus p lus tim e deposits.

T he absolute grow th  o f  A m erican  business a ctiv ity  is seen in the 
increase in  the debits to  in d iv id u a l bank accounts in  141 selected  
cities from  531 b illion s in  1924-25 and 597 b illio n s in  1925-26 to  630  
b illion s in 1926-27, a new  record. B u t th is  absolute increase, enor 

mous as it appears, w as on ly  h a lf  the absolute increase o f 1925-26  
over 1924-25.

T h e  already vast reservoir o f  credit ava ilab le  through the F ederal 
reserve banks w as actually  increased d u rin g  the fiscal year. The- 
reserve ratio  began the fiscal year at 75.3 and ended it (J u n e  29) at 
77.6.

M oney rates were stable. T h e discount rate o f  11. o f  the reserve 
banks w as 4 per cent throughout the fiscal y ea r; the N ew  Y ork  
R eserve B an k  rate, a lso , w as 4 per cent on and after  A u g u st 13. 
1926. O nly  the N etherlands and S w itzerland  had low er central
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bank rates. O pen-m arket rates at N ew  Y ork on prim e bankers’ 
acceptances ranged betw een 3 (4  and 3%  per cent; and even call loans 
(m on th ly  averages) ranged usually  betw een 4.03 and 4.75 per cent, 
th e  h igh est m on th ly  average b ein g  th at o f  Decem ber, 5.16 per cent. 
P rim e  com m ercial paper (4  to  6 m onths) ranged betw een 4*4 and 
414 per cent d u rin g  10 m onths o f  the fiscal year.

F o re ig n  un d erw ritin g  by A m ericans d u rin g  the fiscal year ex 

ceeded th at o f  any correspondin g period in  the h istory  o f  the U n ited  
States. T h e to ta l par value o f  fo re ig n  cap ita l securities p ub lic ly  
offered in  the U n ited  S tates d u rin g  1926-27 w as $1,511,000,000; dur 

in g  th e tw o preced ing fiscal years the average am ount floated was 
$1,351,000,000. F ore ign  cap ita l securities p r iv a te ly  taken (not pub 

lic ly  o ffered ), p lus new d irect investm ents abroad, probably raised  
the to ta l to $1,850,000,000 for  the year. O ur net grow th  as a 
cred itor nation  w as perhaps o n ly  about a th ird  as great. The  
num erous im portant deductions from  the gross figure o f  $1,850,000,- 
000, includ e: R efu n d in g , bond-redem ption and sin k in g-fu n d  p a y 

m ents to  A m ericans by  foreigners, resale to  foreign ers o f  foreign  
securities and d irect investm ents abroad previou sly  acquired by  
A m ericans, new  investm ents in the U n ited  S ta tes by foreigners, etc.

F in a n cia l reconstruction abroad continued to be, on the w hole, 
encouragin g. On October 25, B elg iu m  adopted the g o ld  standard  
w ith  a new unit o f currency, the belga, w orth  $0.139. T he fluctua 

tio n s o f  F rench  and Ita lia n  currencies seem now to be held  w ith in  
narrow  lim its. In d ia  fo rm ally  adopted a newr “ gold -b u llion  ” stan d 

ard , w ith  the rupee valued  at Is. 6d. On the other hand, early  
in the fiscal year, the s ilver exchanges sank b a d ly ; and in the  
sp r in g  Jap a n  suffered a serious bank ing  panic.

F O R E IG N  T R A D E

T he value o f  exports d u rin g  the fiscal year 1926-27 w as greater  
than in  any other fiscal year since 1920-21, and w hen account is taken  
o f  the m uch low er price level, as com pared w ith  th e  w ar-years trade, 
w as the largest in our h istory . T h e increase in dollar value o f do 

m estic  exports as com pared w ith  1925-26 w as about 4 (4  per cent 
but prices w ere low er and the q u an tita tive  increase was in  the n e ig h 
borhood o f  12 per cent. T he decline in average prices o f  export com 

m odities w as in  considerable p art due to  the sharp fa ll in  cotton, but 
prices o f  m any other exports show ed m ore or less decrease.

T h e value o f im ports wTas about 5 per cent less d u rin g  the la st fiscal 
year than the year before, but here again  a fa ll  in prices occurred, 
after  a llo w in g  for  w hich  there w as a q uan tita tive increase o f  between  
3 and 4  per cent, even above the figures fo r  1925-26 w hich  in turn  
had m uch exceeded those for any preced ing fiscal year. T h e index  
o f  im port prices w as especia lly  affected by the drop in  the price o f
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rubber from  the altogether excessive figures o f  the fa ll  and w in ter  
o f 1925-26.

T h e exports to  a ll the contin ents and great trade regions o f  th e  
w orld were greater in th e last fiscal year than  the year before except 
for a s lig h t decrease in  the value o f  sales to L a tin  A m erica , a d ecline  
probably less than th at in  th e prices o f  the com m odities sold . T h e  
less favorab le  figures for L atin  A m erica w ere due largely  to  th e  rela 

t iv e ly  low  price o f  sugar, reducing the b u y in g  pow er o f Cuba, and to  
disturbed cond itions in M exico. T h e increase in  the dollar value o f  
sales to E u rop e is  p articu larly  notable in v iew  o f  the decline in  the  
price o f  cotton and various other com m odities w h ich  bulk  large in  
the trade w ith  that continent.

In  dollar value the im ports from  a ll the continents and great 
trade regions except northern N orth  A m erica (C anada and N ew 

fou n d lan d ) w ere less in 1926-27 than  th e year before, but the change  
w as in sign ifican t in  the case o f  E urope and L atin  A m erica, and in the  
case o f  A sia , Oceaifia, and A fr ica  w as la rg e ly  i f  not w h olly  due to 
the low er prices o f certain  m ajor im ports from  those regions.

T h e excess o f  exports over im ports (th e  so-called  " favorab le  b a l 

ance o f  m erchandise trade ” ) in  1926-27 w as $716,000,000, a very  
m uch greater figure than that o f  the year before but som ew hat 
greater than the average o f the five fiscal years 1922-1926. In  part 
paym ent for  th is balance there w as a net im port o f  go ld  o f  $148,- 
000,000. H ow ever, the other factors in our in ternational balance o f  
accounts are o f  vast and increasing im portance, and undue sig n ifi 

cance is not to be attached to th e balances in  the m ovem ent o f  
m erchandise and o f  go ld  alone. A s  in  other recent years, 1926-27  
w itnessed  the great purchase o f  foreign  bonds and other investm ents  
fo r  w hich  exports m ust pay. T here w as also heavy  tourist travel 
and a large volum e o f im m igrant rem ittances. On the other hand, 
each year show s a greater incom e from  previous investm ents abroad, 
and such incom e, oil course, constitu tes one o f  the m eans for  p a y in g  
for  m erchandise im ports.

Foreign trade of the United States 

. [M illions of dollars]

Years ended June 30— Per cent 
change,

1910-1914 1924 1925 1926 1927
1927 from 

1920

Exports, m erchandise................................. 2,16« 4,312 4,865 4, 753 4,968 + 4 .5
Im ports, m erchandise................................. 1,6S9 3,554 3,824 4,465 4,253 - 4 .7
Excess of exports (+ )  or of im ports (—): ■

+477 +758 +1,040 +289 +716
Q old-—.................................................. +17 -407 +115 -9 7 -148

+20 +19 +37 +29 +21
Q uan tita tive  index elim inating th e  effect 

of price variations (1913» 100):
Dom estic exports................................. 89 122H 133K 137 153 + 11 .7
Im ports.................................................. 94 158 M 161 __ __ 170 176 + 3 .5



F O R E IG N  T R A D E

G E N E R A L  P R O G R E S S  A N D  T E N D E N C IE S

[B y  J u l iu s  K l e in , D ire c to r , a n d  E. Da n a  D u r a n d , C h ie f  o f  D iv is io n  o f  S ta t is t ic a l  
R e se a rc h , B u re a u  o f  F o re ig n  a n d  D o m es tic  C om m erce]

T he steady expansion  o f the foreign  trade o f  the U n ited  States, 
the prom otion o f w h ich  is one o f  the p rin cip a l functions o f the  
D epartm ent o f  Comm erce, m ust furn ish  ground for  satisfaction  to  
a ll classes in  the com m unity. Successfu l and g ro w in g  in ternational 
trade is a prim ary national fu n ction , both to  find m arkets for  surplus 
production  and to furn ish  th e m eans to  exchange fo r  those com 

m odities w hich we do not ourselves produce and upon w hich  our 
w hole econom ic life  and com fort depend.

I t  is  true th at the U n ited  S ta tes is  excep tion a lly  self-sufficing. 
P ossessed  o f  a great variety  o f  resources and a s t il l  w ider range o f  
m anufacturing in dustries, i t  needs to  im port a sm aller proportion  o f  
its  consum ption than m ost countries o f  liv in g  standards in  any w ay  
com parable w ith  our ow n. So , too, our industry  finds w ith in  our  
ow n borders the larger proportion  o f  its  m arket. N evertheless, 
foreign  trade is a h ig h ly  im portant elem ent in  our national w e ll 

being. E x p o rt m akes it  possib le to  use our resources and energy to  
greater advantage; by w id en in g  th e range o f m arkets it g iv es to  
industry  greater sta b ility  in  output and thereby m akes em ploym ent 
m ore secure. F rom  the other side, im portation  o f certain  com m odi

ties w h ich  w e can not produce is essentia l to the m aintenance o f  our  
standards o f  liv in g . W e could  not w ell do w ith ou t such th in g s  as 
rubber, tin , n ickel, s ilk , and certain  other tex tile  fibers. Our ow n  
production  is not sufficient fo r  our requirem ents o f  w ool, h ides and  
sk ins, and paper, o f  w h ich  w e consum e m ore than  a ll other countries 
o f  the w orld  com bined. O ur enjoym ent o f  l if e  w ould  be m uch 
curtailed  w ith ou t such foreign  foodstuffs as coffee, tea , cocoa, and  
trop ical fru its  and nuts. O bviously , i f  w e are to im port we m ust 
export.

T h e energy o f  A m erican  business m en, w ith  th e aid  o f  the G ov 

ernm ent, has brought great success in  find ing foreign  m arkets. Our 
exp ort trade has stead ily  grow n in  the face o f  the reduction in bu y 

in g  pow er o f  m any countries o f  the w orld  resu ltin g  from  a w ar o f  
unprecedented  m agnitude. T h e value o f  our exports in  1926-27 w a s  

m ore than  tw o  and one-fourth  tim es greater than the average for  
the pre-wTar years 1910-1914. E ven  a fter  a llo w in g  for the low er

X X I
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b u yin g  pow er o f  m oney, they  were n early  70 per cent greater than  
before the war. T he q uan tita tive increase as com pared w ith  1921-22  
has been m ore than  30 per cent. Im p orts have increased even m ore 
than exp orts; in dollar value th ey  were la st year m ore than tw o and  
one-half tim es larger than  the pre-w ar average and in quantitative  
term s n early  90 per cent larger.

A lth ou gh  E urope is stead ily  recoverin g from  the shock o f  the war  
and is rap id ly  ex p an d in g  its  exports as com pared w ith  the extrem ely  
low  figures o f  the w ar and im m ediate postw ar years, our foreign  
trade p osition  com pares m ore than favorab ly  w ith  that o f  m ost other  
countries. A d justed  for change in  the b u y in g  pow er o f  m oney, e x 

ports from  the U n ited  S tates in the calendar year 1926 w ere about 
45 per cent greater than in 1913. S im ila r ly  adjusted the exports o f  
all th e  rest o f the w orld  were on ly  about equal to their  pre-w ar  
volum e, w h ile  the exports o f  E u rop e show ed a decrease as com pared  
w ith  1913 o f  about 20 per cent. A m erican  foreign  trade, exports  
and im ports com bined, represented 11 per cent o f  the w orld ’s tota l 
trade in  1913 and 16 per cent at th e present tim e.

T h e expansion  o f the foreign  trade o f  the U n ited  S tates has been 
o f  benefit not on ly  to  th is  country but to  the rest o f  the w orld. 
I t  is not true, as som etim es supposed, th a t our exports have expanded  
at th e expense o f  the trade o f  com p eting  countries. T h e grow th  o f  
our exports has been a norm al grow th , m erely  con tin u in g  th at w hich  
took place before th e  war. I t  reflects the general progress o f  our 
industry , and it  represents our proportion  o f grow in g  w orld  dem and. 
T he rapid grow th  o f  our im ports, ou tstr ip p in g  th at o f  exports, has 
furn ished  m arkets o f inestim able value to  other countries throughout 

the w orld.

D esp ite  the expansion o f our ow n m anufactures w e are im p ortin g  
m ore m anufactured goods from  E urope itse lf  than  ever before. M ore 
im portant s till is the effect o f  th e  rapid  increase in our foreign  p u r 

chases o f  foodstuffs and raw m aterials. T h is  country has filled  in  
large part the void  in dem and resu ltin g  from  the reduced incom e o f  
E urope. Our purchases have g iven  to the countries o f L atin  A m er 

ica , A sia , and A fr ica  a b u y in g  pow er for  m anufactured goods w hich  
they  w ou ld  not otherw ise have possessed. W h ile  part o f  th a t added  
b u yin g  pow er has gone to  increase the im ports o f  these countries 
from  the U n ited  S tates, a large  part h a s gone in to  purchases from  
E urope.

T h e w ar forced in  im m ense export o f  agricu ltural products from  
th e  U n ited  S tates in  contrast w ith  the gradual decline in  such expor 

ta tion  d u rin g  the first 10 or 15 years o f  th is  century. W hen peace 
cam e foreign  sales o f agricultural products were bound to  fa ll, w ith  
the recovery o f  E uropean agriculture and the roepenin g o f  comm erce
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w ith  countries w hich had been largely  iso lated  before the war. I t  
was essentia l, therefore, to  the m aintenance o f  our standards o f  liv in g  
that we should  increase th e  exports o f  m anufactured goods in  order 
to  pay fo r  the ever-in creasin g im ports o f  foodstu ffs and raw  m ate 

rials. On the other hand, by  b u ild in g  up em ploym ent at hom e we  
have increased our dom estic dem and for  agricu ltura l products.

T he task  o f increasing our exports o f  m anufactured goods has 
been m et p artly  by reduction o f  costs and increase o f  ou tput per m an, 
as m ore fu lly  set forth  in  another section o f  th is report. In  part it 
has been m et by greater attention  to  fo re ig n  m ark eting  on the part 
o f  our business m en, our m erchants, and the G overnm ent itse lf . The  
success achieved is  no less than  extraordinary. Our exp orts o f  fin 

ished  and partly  fin ished-m anufactures in the fiscal year just closed  
am ounted to no less than $2,070,000,000,000. T h is w as an increase o f  
168 per cent over the pre-w ar average and o f  65 per cent over the  
year 1921-22. T he rate o f  grow th  o f  exports o f  finished m anufac 

tures, w h ich  are m ore com p etitive  than the p artly  fin ished, as com 

pared w ith  pre-w ar figures, has been even m ore rapid . F in ish ed  
m anufactures represented 31 per cent o f  our exp orts from  1910 to  
1914 and 41 per cent in  1926-27.

There is lit tle  doubt that m anufactured goods w ill continue to  gain  
in rela tive im portance in our exp ort trade. T h e grow th  o f  pop u la 

tion  in  our ow n country w ill continue to ca ll fo r  the consum ption at 
hom e o f  a larger and larger proportion o f  foodstuffs and raw  m ate 

rials produced by our farm s. W orld  dem and for agricu ltural p ro d 

ucts is lim ited , since these are chiefly necessities; the dem and for  
m anufactured products is not so l im ite d ; it  grow s w ith  every increase 
in  b u y in g  pow er and standards o f  liv in g . J u st as m anufactured  
products constitu te year by  year a larger proportion  o f  our own 
production and consum ption, so do th ey  n atu ra lly  o f  our exp orts to  
other countries. T he expansion  o f  m anufactured goods, w hether for  
dom estic consum ption or exp ort, increases the dem and for the  
farm er’s products and furn ishes th e  m eans for h igh er standards o f  
liv in g  o f  th e agricu ltural popu lation .

T he D epartm ent o f  Com m erce also continues its  efforts to prom ote 
the export o f  farm  products. N ew  m arkets have been sought out 
and new uses developed w hich have served to  m itig a te  the postw ar  
shrin kage in  fo re ig n  dem and. D esp ite  the decline in the proportion  
w hich agricu ltural products form  o f  our exports, they  are much 
larger in absolute quan tity  at present than before the war. D u rin g  
the calendar year 1926 the value o f  agricu ltural exp orts was m ore 
than  75 per cent greater than the 1910-1914 average. A llo w in g  for  
the h igher price level, the increase w as in  the neighborhood o f  20 per 
cent.
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Growth of foreign trade of the United States

(M illions of dollars]

Years ended June 30— P er cent increase 
1927 over—

1910-1914
average 1922 1925 1926 1927 1910-1914 1922

E X P O R T S

T otal (dom estic and for
eign) ................................ 2,166 3, 771 4 ,8 6 5 4,753 4,968 129 32

To—
E urope.................................. 1,350 2,068 2,660 2, 334 2,397 77 16
All other, to ta l ..................... 816 1,704 2,205 2,420 2,572 215 51

Canada and Newfound-
lan d ............................. 320 551 658 708 797 149 45

L atin  A m erica............... 302 536 845 879 869 187 62
A sia................................. 121 480 458 537 584 382 22
O cean ia .......................... 48 84 167 201 216 353 158
Africa.............................. 25 52 77 94 106 330 105

T ota l exports of domestic
m erchandise................... 2,130 3,700 4,778 4,653 4,868 128 32

Foodstuffs.................................... 421 1,144 1,061 780 877 108 -2 3
Raw  m aterials............................. 713 933 1,401 1,301 1,321 85 42
Sem im anufactures....................... 342 412 646 635 694 103 68
Finished m anufactures.............. 654 1, 211 1,670 1,937 1,976 202 63

IM P O R T S

T ota l.................................. 1,689 2,608 3,824 4,465 4,253 152 63

From—
E urope.................................. 836 831 1,171 1,275 1,268 52 53
All other, to ta l..................... 853 1,778 2,654 3,190 2,985 250 68

Canada and  Newfound-
lan d ............................. 119 310 411 476 486 310 57

L atin  America............... 435 679 1,044 1,052 1,050 141 55
Asia................................. 259 705 1,048 1,492 1,305 405 85
Oceania........................... 17 31 65 71 59 242 89
A frica.............................. 23 52 84 99 8 6 282 65

Foodstuffs.................................... 398 635 903 930 969 144 53
Raw  m aterials............................. 595 927 1,452 1,905 1,651 177 7 8

Sem im anufactures...................... 307 407 701 796 759 147 8 7

Finished m anufactures.............. 1 389 639 767 834 874 125 37

Q U A N T IT A T IV E  IN D E X E S

G row th of trade, elim inating
price changes (1913=» 100)

Domestic exports................. 89 116 133H 137 153 +72 +12
Im p o rts .................................

1
94 137 161 170 176 +87 + 4

A s m ig h t be expected , our exports to those parts o f  the w orld  
w h ich  are litt le  developed in  m anufacturing industry have increased  
m ore rap id ly  than our exports to  E urope, w h ich  takes from  us 
ch iefly  foodstu ffs and raw m aterials. T he value o f  our exports to  
E u rop e in  1926-27 w as 77 per cent greater than  the pre-w ar average
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(1 9 1 0 -1 9 1 4 ). T a k in g  account o f  the change in  prices th is repre 

sen ts  an increase o f  perhaps 35 or 40 per cent. Our exp orts to  all 
o th er  parts o f  th e w orld  taken together increased d u rin g  the sam e 
period  by 215 per cent in  value, and by 125 to 150 per cent in quan 

t ity . E urope took five-eighths (62.3 per cent) o f  our tota l exp orts  
before the w ar and less than  h a lf  (48.2 per cent) in  1926-27. M ost 
rem arkable has been th e  expansion  o f  our sales in A sia , O ceania, 
an d  A fr ica . T o each o f  these continents the value o f  our exports  
in 1926 w as betw een fou r and five tim es greater than  before the war.

E ven  sin ce 1921-22 we have rap id ly  increased our sales to prac 

t ica lly  a ll non-E uropean countries, in  the face o f  the m arked recov 

ery  o f  E u rop e’s production  and exp ort capacity'. W ith  prices on a 
som ew hat low er level our exports to the entire w orld , apart from  
E u rop e, w ere 51 per cent greater in  value in  1926-27 than s ix  years  
before. A p a rt from  E urope, A sia  is the on ly  continent to  w hich  our 
ex p o rts  d u rin g  th is  period  increased by less than 45 per cent; the  
slow er grow th  in  th e case o f  A s ia  is  due la rg e ly  to the exceptional 
con d ition s in Jap a n  and especia lly  in  China. I t  is  encouragin g to  
observe, how ever, th a t our sales to  A sia  have increased very m ate 

r ia lly  in  the la st tw o years.

T here is every  reason to believe th at A m erican  exp ort trade w ill  
con tin u e to  grow  a lon g  w ith  the expansion  o f  our production . T he  
causes at work are such as m ay w ell be expected  to  co n tin u e; they  are, 
m oreover, cum ulative in their  effect. T hese causes were set forth  in an 
address o f  Secretary H oover w hich  w as quoted in  the section  on 
4< F ore ign  tr a d e ” in  th e last annual report o f  th e departm ent. T he  
fa cts  g iv en  in the section  o f  th e present report d ea lin g  w ith  the  
41 P rogress o f  n ation al efficiency ” have an obvious bearin g upon the  
fu tu re o f  our trade.

N o t o n ly  is the U n ited  S ta tes lik ely  to increase its  cap acity  to  
produce and to m ain ta in  its a b ility  to com pete w ith  other m anufac 

tu r in g  countries in w orld  m arkets, but there is  also reason to an tic i 

pate th a t w orld dem and fo r  goods w ill expand, provided  a lw ays that  
peace is m aintained. T he sam e causes w hich are ten d in g  to build  up 
productive cap acity  and advance liv in g  standards in  the U n ited  
S ta tes  are at work a ll over the w orld. T h e progress o f  the newer 
and m ore backw ard countries is  hastened by the investm ent o f  capital 
from  the older and w ealth ier lands and by the partic ipation  o f  foreign  
exp erts and business m anagers. A dvance in liv in g  standards brings 
w ith  it  som e increase in  th e consum ption o f  foodstuffs and the more 
necessary raw m aterials but it  tends far  more stro n g ly  s till  to  increase  
consum ption  o f  the m ore elaborated goods. It is notew orth y that 
even  the developm ent o f  m anufacturing  industry  in a g iven  country  
does not check its  im port o f  m anufactured goods but rather adds to it.
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T he fear has som etim es been expressed th at the recovery o f  E urope  
w ould  prevent further grow th  o f  our foreign  trade, especia lly  in 
m anufactures. E xperience o f  recent years show s that th is fear is 
not w ell founded. E urope has been rap id ly  recoverin g but our ex 

ports have grow n  apace. E urope itse lf  is an im portant m arket for  
certain  o f  our m anufactures and recovery there increases the dem and  
for  them . S t ill  m ore does ad vancing prosperity  in  E urope tend to  
strengthen  our trade w ith  non-E uropean  countries. A s  E urope  
becomes m ore able to take the products o f  L atin  A m erica, the F a r  
E a st, and A fr ica , those regions becom e m ore able to buy m anufactured  
goods both from  us and from  our com petitors.

F o r  decades past there has been v igorou s com petition  in  in terna 

tion a l comm erce. T h a t com petition  has not prevented the expansion  
o f  the trade o f  every country save so fa r  as the w ar intervened. 
C om petition  w ill continue. O ur producers and exporters m ust be 
on  their m ettle , but i f  th ey  p u t forth  proper effort, w e shall be able 
to  m aintain  our share o f  th e stead ily  exp an d in g  comm erce. I n  the  
broad view , the progress o f  every country o f  the world is o f  benefit 
to every other country.
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[B y  E . Da n a  Du r a n d , C h ie f  o f D iv is io n  o f  S ta t i s t i c a l  R e se a rc h , B u re a u  o f  F o re ig n  and
D o m es tic  C om m erce]

T here has been an extraordinary increase in the production  o f  
A m erican industry  d u rin g  recent years, w ith  a consequent corre 

spond ing  advance in standards o f  liv in g . T h is  reflects not m erely  
recovery from  the d islocation  caused by the war, nor from  the low  
point o f  th e postw ar slu m p— it  represents in large  p art an advance  
beyond the h igh est pre-w ar levels and m arks a trend w hich  w e m ay  
w ell consider o f  a perm anent character. T h e country m ay from  tim e 
to tim e in  the fu tu re suffer the depressions o f  the business cycle, but 
there is  no reason to  antic ipate  any con tin u in g  recession from  the  
present general p rod u ctiv ity  o f  industry , and on the contrary m uch 
reason to  believe th at p rogressively  h igher levels w ill be attained.

R ecent carefu l ca lcu lations m ade lay the D epartm ent o f  Comm erce 
w ith  reference to  the quan titative output (e lim in a tin g  the effect o f 
price changes) o f  the m ajor branches o f  industry show  an imm ense 
increase sin ce the b eg in n in g  o f  th e  centu ry, a great p art o f  w h ich  has 
taken place in the few  years since the war. B etw een  1899 and 1925 
the output o f  agricu ltural products increased about 47 per cent, that  
o f  m in in g  about 248 per cent, and th a t o f  m anufactures about 178 per 
cent, w h ile  the volum e o f  ra ilw ay  service increased by 199 per cent. 
T he w eighted  tota l for  these four branches o f  industry  show s an 
increase o f  140 per cent for th e quarter century. M eantim e pop u la 

tion  had grow n on ly  about 55 per cent, so th a t per capita  output rose 
also by about 55 per cent.

E ven  th is figure does not m easure fu lly  the progress in production  
for  the reason th at the num ber o f  w orkers in these four branches has 
increased m uch less than the tota l w ork ing popu lation , a relative sh ift  
h avin g  taken place in to  the m ercantile, p rofessional, and personal- 
service pursuits. T h e increase in efficiency o f  older industries has 
freed great num bers o f  persons to  undertake new  industries, and thus  
add new  articles and services to  the standard o f  liv in g . T he m ost 
fam iliar  evid ence o f  such a sh ift  is the great num ber now  em ployed  
in occupations connected w ith  m otor vehicles, quite apart from  those 
m anufacturing  them . F rom  tw o  and on e-h alf to  three m illion s o f  
persons— perhaps even m ore— are engaged  in  se llin g  autom obiles and  
autom obile supp lies, in c lu d in g  gasoline, in repairing  them , in con 

stru ctin g  good roads, and in d r iv in g  trucks, taxicabs, and th e like. 
F a r  th e  greater part o f  th is num ber represents an increase above any  
corresponding occupations in  the dajrs preced ing the autom obile.

X X V I I
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Increase in production of major branches of industry

{M anufactures Indexes are com puted from d a ta  for 1899, 1919, and  1925; o ther d a ta  are based on averages 
of three years, w ith  a few exceptions]

N um ber of workers Index for end  of period; 
beginning=100

Period and  branch
Beginning 
of period

E n d  of 
period

N um ber 
of workers

O utpu t, 
Quantity 
of goods 

or services

O u tp u t
per

worker

1898-1900 to 1924-1926:
A griculture......................................................... 10, 700,000 10,700,000 100 147 147
M ining ............................................................... 600,000 1,050,000 175 348 199
M anufactures.................................................... 5,300,000 » 9,900,000 187 278 149
R ailw ays............................................................ 970,000 1,860,000 192 299 156

T ota l or weighted average............................ 17,570,000 23,510,000 134 240 179
1918-1920 to 1924-1926:

A griculture........................................................ 11,300,000 10,700,000 95 112M 118
M ining............................................................... 1,050, 000 1,050,000 100 127 127
M an u fac tu res ................................................... 10, 670,000 » 9, 770,000 91M 128 'A 140J4
Railw ays............................................................ 2,035,000 1,860,000 100 109

T ota l or weighted average............................ «5,055, 000 23, 380,000 93 120 129

» T he two figures given for the num ber em ployed in m anufactures in 1925 differ in  order to  m ake them  
comparable w ith  th e  figures for 1899 and  1919, respectively, w hich were reported on a slightly  different basis.

T he progress in  efficiency is brought into  sharp re lief by com 

p arin g  the increase in  the product o f  agricu lture, m in in g , m anu 

factures, and ra ilw ays w ith  the increase in  the num ber o f  persons  
em ployed in these branches. T he add ition  o f  140 per cent to  th e ir  
output betw een 1899 and 1925 w as achieved by ad d in g  on ly  34 per  
cent to the num ber o f  workers. T h is  m eans a ga in  in  production  
per worker am ounting to nearly  80 per cent. T h e  increase has been  
shared by all the m ajor branches. I t  is scarcely  less conspicuous in  
agriculture than in  m anufactures and ra ilw ay  transportation , w h ile  
the h ig h er  gain  in  m in in g  has been due alm ost so le ly  to th e ex tra 

ord inary expansion  o f  the petroleum  industry, in w hich the value  
o f  product per person em ployed is  excep tion a lly  h igh . I t  m ay be  
noted that the increase in output per worker for  the fou r branches 
com bined is  greater than for all but one o f  the in d iv id u al branches. 
T h e reason is that there has been a rela tive sh ift  o f  w orkers from  
agriculture to other fields in w hich the am ount o f  cap ita l and pow er  
em ployed is greater so that the output is h igher than in farm in g .

S ta tistics  for different periods in d icate th at d u rin g  the first decade  
o f  the centu ry there w as a steady increase in output per worker  
in th e four m ajor branches o f  industry . T h e sh ift  o f vast num bers 
to new  jobs d u rin g  the war and the general d islocation  resu ltin g  

from  it brought dow n the efficiency o f  m anufacturing in d u stry  so 
that the increase in com bined output o f the fou r branches betw een  
1909 and 1919 was less than from  1899 to 1909. On the other hand ,
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the com bined output o f  goods and services in  agricu lture, m in ing , 
m anufactures, and transportation  d u rin g  1925 (som e o f  the figures 
are averages for the three years 1924 to 1926) was 20 per cent 
greater than in 1919, the increase in popu lation  m eanw hile being  
not m ore th an  10 per cent. T h e average output per worker increased  
no less than  29 per cent d u rin g  th is  short in terval. T he num ber o f  
persons em p loyed  in  these fields is not m erely  re la tive ly  but abso 

lu te ly  less a t the present tim e than at the close o f  the W orld  W ar. 
T h is is a change unprecedented in our h istory  or in  th a t o f  alm ost 
any country grow in g  in  popu lation . T h e sh ift  in to  other pursuits  
has been m uch m ore rapid  than ever before. T h e decline in  the  
num ber o f  em ployees in  agricu lture, m in ing , m anufactures, and ra il 

w ay transport is  far  from  b eing  an ind ication  o f  business depression  
or o f  lack  o f  em ploym ent. I t  is due to  the advance in incom e w hich  
enables the people to  devote a larger share o f  effort to  services o f  
distribution  and to p rofessional and personal services, reflectin g a 
higher standard o f  liv in g . I f  the reduction in workers in  these 
four branches had m eant unem ploym ent, the great ga in  in output 
would have been im possib le, sin ce it  could not have found  a m arket.

T h at the m arked recent advance in  production  is  on ly  in  sm aller  
part due to the re la tive ly  low  efficiency o f  1919, or to recovery from  
the slum p o f  1921, is evidenced by the increase that has taken place 
even sin ce 1923, itse lf  a year o f  h ig h  prosperity  and activ ity . B e 

tw een 1923 and 1925, w hen the last census o f  m anufactures w as taken, 
the num ber o f  factory  w orkers decreased 4 y t per cent, w h ile  the ou t 

put (a lw a y s in term s o f  quan tity , not va lue) increased about 6 per  
cent. T he m onth ly  index o f  production  o f m ajor m anufactured com 

m odities show s s till further advance dow n to the present tim e, w h ile  
there has also been a further reduction  in  the num ber o f  factory  
em ployees. T h e sta tistics also prove th at the ra ilw ays have con 

tinued to date to  g a in  in  efficiency and no doubt the sam e is true in 
agriculture and m in ing.

T h e increase in production  per w orker d u rin g  the past quarter  
centu ry has taken place in the face o f  a decided reduction in w ork ing  
hours. On the average, w ork in g  tim e per w eek in m anufacturing  
industries is to -d ay  about 11 per cent less than in 1909, the first year 
for w hich com prehensive data w ere collected. I t  is probable that 
since 1899 the average W orking day in  all branches o f  industry  con 

sidered together has been shortened fu lly  15 per cent. T he workers 
have reaped double advantage from  exp an d in g  output— by increase 
o f their  w age and by reduction in their hours o f  labor.

T h e  causes o f  p ro sp er ity  a n d  progress .— T h e causes w hich have 
m ade for  the rapid  advance in A m erican industry are fortunately  o f 
an enduring  and cum ulative character. T he idea that our present 
h igh  p rosperity  is the resu lt o f  the W orld  W ar is w h olly  w ithout
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foundation . T he w ar cut dow n the efficiency o f  our industry besides 
w astin g  an im portant fraction  o f  its product. T h e increase in ex 

ports during the w ar w as far  less than  the G overnm ent expenditures  
on war. M arked as has been the gain  in  the la st few  years in  our 
export o f  m anufactures, w h ich  alone com petes w ith  Europe, it show s 
less increase over the im m ediate pre-w ar period than that in turn  
show ed over th e open ing years o f  the century. E x p o rts  at the pres 

en t tim e are not a larger proportion  o f  our production  than before  
the war. E x p o rt trade in any case represents barely  10 per cent o f  
our production o f  m ovable com m odities.

T h e true causes o f  the prosperity  and econom ic progress o f  the  
U n ited  S ta tes are not difficult to discern. A t  the foundation  lie  the  
rich resources o f the country, not taxed  by an excessive popu lation , 
and the energy and in telligence and attitu de tow ard w ork o f  the  
producing population . In  our earlier days advance w as in consid er 

able m easure attributable to the open ing up o f new' resources, but 
during th e past quarter centu ry th is has not been a m ajor influence. 
There have been som e discoveries o f m inerals, notably o f petroleum , 
but these have been largely  offset by the using  up o f  other resources; 
for exam ple, o f  the m ore con ven ien tly  located forest reserves. T he  
principa l factors o f  the recent increase in prod u ctiv ity  are w h at m ay  
be called  hum an as d istin gu ish ed  from  natural factors.

T hese basic causes o f econom ic progress translate them selves into  
a num ber o f more specific and d irectly  w orking causes. A m ong  
these m ay be m entioned esp ecia lly  the advance in education , scien 

tific  research, and in ven tion ; the gro w in g  use o f  m echanical pow er, 
m achinery, and other form s o f  ca p ita l; the larger scale o f  produc 

tion  ; the conscious and concerted effort to elim inate w aste and reduce 
costs; the h igh  scale o f  w ages, w ith  consequent general h igh  bu yin g  
pow er; and the rela tive sta b ility  o f prices, m oney, and credit.

T a k in g  into  account both the enrollm ent and the len gth  o f  atten d 

ance, the am ount o f instruction  in  elem entary and secondary schools 
has increased, re la tive ly  to the tota l num ber o f  children, over 90 per 
cent since 1890. P u p ils  in  h igh  schools represented 5y2 per cent o f  
the total num ber o f children o f  h igh-school age in  1890, and 35 per 
cent in 1926. T he proportion  o f  you n g  m en and wom en attend ing  
colleges, universities, and p rofessional schools w as V /2 per cent in 
1890 and 9 per cent in 1926. A t  the sam e tim e instruction  has be 

come more effective, m ore practica l; it  does m ore to develop th in k 

in g  than form erly . Our colleges and universities, m oreover, have  
expanded enorm ously in their  research work. T h eir  activ ity  has 
been supplem ented by that o f  industria l concerns, m any o f w h ich  in  
recent years have established w ell-equipped and w ell-m anned tech 

n ical laboratories in w h ich  system atic efforts are m ade to im prove  
m ethods, invent m achinery, and devise new  products. A d d ed  to
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advance in  p hysical sciences and invention  has been the m arked  
expansion o f  econom ic and sta tistica l research and ap p lication  o f the  
results.

A n  im m ense increase has taken place in  the cap ita l em ployed in  
A m erican industry. On the average each w age earner in  our m ines is 
now aided by m ore than  $10,000 o f  cap ita l, each factory  em ployee  
by more than  $5,000, and each ra ilw ay  worker by m ore than $8,000. 
I t  has been rough ly  estim ated  th at the annual sav in gs in th e  U n ited  
States am ount to about ten b illion s o f  dollars or approxim ately  one- 
ninth o f  th e national incom e. N ew  issues o f  cap ita l securities alone 
tota lled  m ore th an  s ix  b illion s o f dollars in  1926.

T he accum m ulation o f  cap ita l is reflected in  th e grea t and increas 

in g  ap p lication  o f  m echanical pow er. On the average each factory  
w age earner to -d ay  is aided by 4.3 horsepow er o f  prim e m overs, a 
figure about double that in 1900. A  sim ilar  great increase has taken  
place in  the pow er o f  locom otives as com pared w ith  the num ber o f  
railw ay em ployees. On farm s the decline in  the num ber o f  horses 
and m ules is  m ore than offset by the larger em ploym ent o f  m echanical 
tractors; as a consequence th e num ber o f acres tilled  per worker is 
stead ily  r isin g . T h e  U n ited  S ta tes now consum es in  fuel and w ater  
pow er the equivalent o f  from  7 to 8 tons o f  coal per cap ita  annually , 
as aga in st less than 5 tons at the b eg in n in g  o f th e century. T he  
increase w ould  be m uch greater but for  the m arked im provem ents in 
econom izin g fu el. T h e increasing use o f  m echanical pow er m eans, o f 
course, a correspondingly  greater use o f  m achinery. M oreover, the  
m achines them selves have been m ade m ore efficient so that the grow th  
o f pow er equipm ent does not fu lly  m eusure the ga in  in productive  
capacity  o f  m achinery.

O ne o f the m ost profound  m odern tendencies is  the sw ift ly  expand 

in g  use o f  e lectric current both in th e household and in industry. 
W e are ad d in g  10 or 12 per cent to the output o f  e lectric ity  every  
year. A p p ro x im a te ly  tw o-th irds o f  our factory  m achinery is now  
operated by electric m otors as com pared w ith  15 per cent 20 years  
ago. T h e  electric sta tion s are rap id ly  ad vancing in technical effi

ciency. T h e am ount o f  fuel converted to  coal un its burned in  fu el 

u sing  electric p lan ts  has fa llen  from  about 3.2 pounds per k ilow att 
hour in 1919 to about 1.9 pounds in 1927. There is l it t le  doubt th at  
three tim es as m uch current is obtained from  a g iven  quantity  o f  
fuel at the present tim e as 15 or 20 years ago.

In d u stria l un its in  the U n ited  S ta tes are m uch larger than an y 

where else in  the w orld  and are stead ily  g ro w in g  in size. M anufac 

turing p lan ts w ith  an annual output exceed ing $1,000,000 each rep 

resent on ly  about 5 per cent o f  the tota l num ber o f  establishm ents, 
but they  contribute tw o-th irds o f  the tota l value o f  factory  p rod u cts  
A d ju stin g  for change in  the b u y in g  pow er o f  m oney, the correspond- 

6 0 6 9 8 — 2 7 -------3
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in g  proportion  20 years ago w as on ly  about 45 per cent. L arge-scale  
production  is particu larly  conducive to lo w  costs w here ¡processes are 
repetitive. Sp ecia lized  m achinery is  used in  such “ m ass produc 

tion ,” w hereas w ith  a sm aller output it  w ould  be necessary to  use  
m achines designed for m ore general purposes and less adapted to  
th e particular task. T h e w orkers lik ew ise  can develop  h ig h ly  spe 

c ia lized  efficiency. T h e im m ense dom estic m arket o f  th e  U n ited  
S tates m akes possib le  rep etitive  production  in  num bers o f  un its far  
greater than are produced in  p lan ts abroad.

A t the close o f  the W orld  W ar prices o f  com m odities fe ll sharply . 
W ages, how ever, were m aintained. T h is  situation  put on em ployers  
unprecedented pressure to cut dow n costs in  every d irection  possible. 
In d iv id u a l business concerns, trade associations, research organ iza 

tions, p rivate  and public, and u n iversities have entered upon serious  
and concerted stu dy  o f  problem s o f  production . O ne o f  the several 
im portant d irections taken has been in  the sim plification  o f  products. 
In  scores o f  branches o f  industry  agreem ents have been reached to 
cut out unnecessary sizes, shapes, and varieties o f articles and to  
concentrate production  on a lim ited  num ber o f  standard  types.

T he h ig h  and ad van cin g  level o f  real w ages has also served d irectly  
to advance th e  efficiency o f  industry. I t  has m ean t an im m ensely  
w ide and even w ider m arket for com m odities, and th is  has tended  
g reatly  to  lowTer u n it costs. I t  has also  m ade for  good h ea lth  and  
contentm ent on  the part o f  the w orkers and thereby increased their  
productive capacity . T here is  l it t le  tendency to  restrict o u tp u t or 
to  oppose lab or-sav in g  m achinery and m ethods. Labor very gener 

a lly  recognizes th at large product ten ds to h ig h  wages.

T h e evid ence o f  advance in  w ages is clear. B y  d iv id in g  th e to ta l 
am ount p a id  in w ages by the average num ber o f  w age earners as 
reported by the census o f  m anufactures, the average annual w age  
for 1925 is found  to have been $1,280. T h is  average is for  both  
sexes, a ll ages, and a ll degrees o f  sk ill. A d ju stin g  fo r  changes in  the  
bu yin g  pow er o f m oney the figure w as at least 35 per cent h igher in  
1925 than in  1914, and that in the face o f  a considerable sh orten in g  
o f the w ork ing day. M any m ore deta iled  sta tistics o f  w ages and  
o f  earn in gs lik ew ise  dem onstrate the m arked recent advance.

A  factor o f  im portance in  our recent econom ic progress has been  
the rela tive stab ility  o f  prices. S in ce  the sharp break fo llo w in g  the  
post-arm istice boom , the general in d ex  o f  w holesale  prices has 
changed re la tive ly  little . T he general dow nw ard tendency during  
the p ast tw o years has ap p aren tly  been due largely  to  the greater  
volum e o f  com m odities to  be bought and sold , an increase attributable  
to the progress in the efficiency o f  industry. T he rela tive sta b ility  
o f  prices contrasts s tr ik in g ly  w ith  the w ide, o ften  enorm ous, varia 
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tion s from  w h ich  m ost countries o f  E urope have suffered since the  
war. T he abundance o f  new  ca p ita l and the soundness o f  th e  cur 

rency and bank in g system  have facilita ted  business by m akin g a v a il 

able am ple cred it, both short term  and lon g  term , at low  and fa ir ly  
stable rates.

A ll  these specific factors in  the p rosperity  and  progress o f  the U n ited  
States, as w ell as the more basic factors o f  abundant natural re 

sources and a capable popu lation , are o f  such a character th at w e m ay  
w ell hope for continuance o f  our econom ic progress. Indeed , these 
favorab le  factors tend to  w ork cum u la tively ; each forw ard  step  
m akes another forw ard  step  easier. T h e fa ct that our n ation al in 

come is  a lready h igh  m akes it possib le for us readily  to add to our 
capital equipm ent and to im prove educational standards and to  
carry further scientific and technical research.



E L IM IN A T IO N  O F  W A S T E

T h e w ork o f  the departm ent in cooperation w ith  industry  and  

comm erce in the e lim ination  o f w aste has continued through the  

year. T h e purpose and m ethod o f  organ ization  o f  th is  service, by  

w h ich  cooperation is undertaken on ly  upon request o f  the industry  

concerned, has been so fu lly  set out in previous reports as not to  

require repetition  on th is  occasion. Som e o f  the notable accom plish 

m ents d u rin g  the year m ay be m entioned (th e  fu ller  statem ent o f  

w h ich  w ill be found in bureau rep orts).

1. S im p lified  practice activ ities  w hich have been in itia ted  by the 

industries show for  the year the fo llo w in g  m ajor tangib le  resu lts:

Activities
As of 

Ju ly  1, 
1926

As of 
Ju ly  1, 

1927
Increase P er cent 

increase

Simplified practice recom m endations com pleted.......................... 57 74 17 30
Acceptances, by  trade associations................................................. 686 898 212 30
Acceptances, b y  individual firm s................................................... 2, 775 6,676 4,001 140
Projects based on requests for cooperation.................................... 368 596 228 62

3 18 15
65 79 14

1 4 3
75 S4 9

Previously completed recom m endations:
3 12 9
7 17 10

100,000250,000 350,000 40

Varieties

New  recom m endations com pleted during fiscal year

j Form erly

Solid sect ion steel sash ....................................................................... i 42,877
H ospital and institu tional textiles................... - ............................ I 575
L um ber stock for wire-bound boxes (lengths)...................................  102

P lum bing fixtures, staple v itreous................................................... ; 441
Concrete reinforcement bars (grades of steel)................................. ! 3
Razor blades (systems of packing)................................................... ; 2
Salt containers....................................................................................! 35
Flash-light cases...............................................................................  25
M etallic cartridges............................................................................. j 348
Insulators, porcelain (one piece)...........................................................  272
W hite glazed tile and  ceramic mosaic (unglazed)......................... ................ .
M etal spools and reels......................................................................................
Bolt and  n u t containers....................................................................................  18 \

Spark plugs..................................................................... ................j................  6 j
Piston ring oversizes....................................................................... |...........
B rake lin ings...................................................................................................... I 37
Roller bearings, tap e r ...................................................................... I.................I 172

* Indeterm inate.

Now

2,244
26
6

58
1
1

19
14

256
249

Reduc 
tion

P er cent 
reduc 

tion

40,633 
549 
96 

383 
2
1 | 

i 6  : 

11 :

92 ‘ 
23

95
95
94
87
67
50
46
44
26

9

(») 1 (*)
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2. W ood u tiliza tio n :

(a) D evelopm ent o f  use o f  short-len gth , so ft-w ood  lumber 
for  construction and in d u stria l purposes.; Sm all-d im ension  
stock cut ready fo r  use ( in d u str ia l)i Lum ber cut and graded  
in accordance w ith  A m erican Lum ber Standards.-, G rade- 
m arked lum ber.

(&) S tan d ard ization  o f  p ly-w ood  sizes.

(c )  R evision  o f  G overnm ent specifications to conform  as 
closely  as possib le to  com m ercial practices.

(d ) D evelop m en t o f  sm ooth-saw ing  practice in order to  
elim inate dressing  o f  yard , crating , and box lumber.

(e ) Saw m ill-m ach inery  stu d ies for  the purpose o f  u tiliz in g  
top  logs and sm all tim ber.

( / )  P rom otion  o f  the use o f saw dust and w ood flour.

(g ) Survey  o f nonu tilized  w ood in V irg in ia  (p art o f  national ' 
survey) w ith  a view  to d evelop in g  by-products industries.

3. C om pletion  o f  survey and release o f  report en titled  “A tla s  o f  
W holesa le  G rocery T err ito r ie s” w hich  outlines the log ica l trad in g  
areas around the p rin cip a l w holesale  centers.

4. Su rveys o f  defin ite com m ercial regions w h ich  aim  to form  a 
chart by w hich  th e  m erchant can m ap out h is  operations w ith  a 
m inim um  o f  waste.

5. S tu d y  o f  functional costs o f  d istribution .

6. E xp an sion  o f  specia l-inqu iry  service for  th e pub lic on dom estic  
com m erce problem s.

7. Successfu l conclusion o f  im portant work in dom estic packing  
activ ities and the pub lication  o f  e ig h t bu lletins on dom estic packing, 
m ateria lly  a id in g  in  the reduction o f  loss in  sh ipm ent.

8. Successfu l cooperation w ith  regional advisory boards, com 

posed o f  sh ippers and receivers, p art o f  th e w ork o f  w h ich  concerns 
car requirem ents, m arket studies, and m ore even d istribution  o f  
comm odities.

9. C ontinuation  o f  the cam paign  fo r  th e  e lim in ation  o f  w aste and  
carelessness in  the protection  o f  A m erican  patents and trade-m arks 
abroad, in  com pliance w ith  the requirem ents o f  fore ign  tariff adm in is 

tration  and consular regulations.

'V-

5

10. R esu lts o f autom otive research app lied  in  production  and  
operation in d icate enorm ous sav in gs to  the public in connection w ith  
brake lin in g , fu el, and tires.

11. P ractica l app lication  o f  th e resu lts o f  research in u tilization  
o f  surplus corn by the dextrose in d u stry  proved by th e com m ercial 
production  o f  200,000,000 pounds o f  crysta llin e  dextrose in 1926.

12. P ractica l use by the T reasury D epartm ent o f  paper for  cur 

rency, developed in experim ental m ill, show s average l ife  o f  new  
paper is 10 m onths as com pared to 7 m onths for  that form erly  used.

u

tt
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13. E lim in ation  o f  m u ltip lic ity  o f  effort through  en largem ent o f  
the departm ent’s contacts w ith  local governm ents by continued  
cooperation  o f:

(a )  T h e A d v iso ry  C om m ittee on B u ild in g  Codes.

( b ) A d v iso ry  C om m ittee on C ity  P la n n in g  and Zoning.

(c )  N ation a l C onference on S treet and H ig h w a y  S a fety .

(cl) D epartm ent aid  extended in estab lishm ent o f  a irp ort  
fa c ilities .

14. C ontinued cooperation w ith  the construction  industries and  
related  groups to prom ote m ore stable b u ild in g  a c tiv ity  and fa c ili-  
tate hom e ow nership.

15. A id  to sta b ility  in  business and em ploym ent through prom pt 
co llectin g  and d issem in atin g  o f  current business statistics.

16. C ontinued production  o f  fish 3 or 4 inches lo n g  for  repopula 

tion  o f  our w aters, and fu rth er  confirm ation o f  the conviction  that 
a very  great loss occurs w hen sm aller fish are liberated.

17. Research in  u tiliza tio n  o f  by-products o f  the fish ing  industry  
and reduction o f  loss in  m erchandising  fresh  fish.

18. T he cu lm ination  o f years o f  salm on in v estig a tio n  in  the form u 

la tion  o f  a successfu l p lan  for  protection  o f  salm on fisheries.

19. T h e developm ent o f  a m ovable steel tow er and its  use in  tr i 

angulation  in flat country, thereby reducing the cost o f  first-order 
trian gu la tion  by m ore than 25 per cent.

20. P erfection  o f  an echo-sounding m achine for m easurem ent o f  
w ater depths, applicab le to  both m arine su rvey in g  and to use by  
the n avigator  to  prevent sh ip p in g  delays and g iv e  added protection .

21. D evelopm ent and use o f  devices for  the protection  o f  persons  
and property engaged  in air transportation .

22. P rotection  to l if e  and property  through licen sin g  o f  p ilo ts  
and reg istry  o f  a ircraft, com parable to  the services established in  the  
in terest o f  w ater transportation  m any years ago.

23. E n largem ent o f  area from  w hich  v ita l sta tistics are collected, 
thereby ad d in g  m ateria lly  to  the data availab le for  stu dies on health  
preservation .

24. T he collection  o f  sta tistics for  an experim ental census o f  d is 

tribution  in 17 cities.

25. S a v in g  o f  products heretofore lost and u tiliza tion  o f  low -grade  
ores otherw ise unw orkable, due to  the im provem ent o f  m in ing , m ill 

in g , and m eta llurg ica l practice.

26. P reven tion  o f  the w aste o f  certain  natural gases con ta in in g  
helium .

27. R eduction  o f  w aste in  nonm etallic  m ineral industries through  
im proved quarrying practice and u tiliza tion  o f  m ateria l heretofore  
discarded.

28. T h e increase o f  the percentage o f  lum p coal produced by the  
im provem ent o f  b la stin g  practice.



IN C R E A S E  O F  S T A N D A R D S  O F  L IV IN G

[B y W. M. St e u a r t , D irector o f  th e  Census, a n d  Re u b e n  B. S l e ig h t , A s s is ta n t
to  th e  S e c re ta ry ]

F orego in g  chapters have d iscussed som e o f  the developm ents w h ich  
have had as their resu lts th e  increase in A m erican liv in g  standards. 
The N a tio n ’s m oral and in te llectu a l advancem ent is  very closely  re 

lated to  the econom ic factors govern in g  the standard  o f  liv in g . A 
unit o f  m easurem ent can not be easily  app lied  to the first, but indexes  
o f the latter, ind icators o f  m ateria l progress, are read ily  com puted. 
T h e fo llo w in g  table show s representative ga in s d u rin g  the period  
1919 to 1926:

Indicators of material progress of the Nation, 1919-1916

Item 1919 1926 R em arks

Life insurance in force, to ta l excluding fra te rn a l.. ..d o lla rs .. 309 712 Per capita.
Savings deposits in banks and  tru s t co m pan ies ... ---- d o ___ * 144 211 Do.
Assets of building and  loan associations................. ___d o___ 20 *48 Do.
M em bers of building and  loan associations.......... .n u m b e r .. 41 85 Per 1,000 population.
Residential buildings constructed during  year, floor

space *................................................................. square fe e t.. 3.4 5.4 P er capita.
D eath  ra te ................................................................ .n u m b er.- 12.9 12.2 P er 1,000 im putation.
D eaths of infants under 1 year of a g e .................... ___d o ___ 87 73 Per 1,000 births.
Sugar consumed during year................................... .p o u n d s .. 84 117 P er capita.
M eat consumed during year.................. ................. ___d o___ 138 156 Do.

15.4 16. 7 Do.
F ru it, fresh, carried by  railroads during year........ ___do___ » 125 134 Do.
Vegetables, fresh, carried by  railroads duriug year __ d o ___ 1 41 48 Do.
Pupils in high schools, public and private, to ta l.. .n u m b e r.. 20 35 Per 1,000 population.
S tudents in universities, colleges, and professional schools,

to ta l........................................................................ .n u m b er.. 4.3 7.0 Do.
Electrical household appliance m anufactures during year,

value...................................................................... . . .c e n ts . . 37 55 Per capita.
W ashing machines, dom estic use, m anufactures during year,

value...................... ............................................... . . .c e n ts . . 39 60 Do.

(<)
3.9

2. 1 Per 1,000 population. 
Do.B a th tu b s sold during y ear......................... ............. ---- do___ 10.2

Furn itu re, new, carried by  railroads during year. — to n s .. 1 7.0 8.4 Do.
122 151 Do.

(<)
530

15 Do.
660 Do.

M otor vehicle reg istrations..................................... .n u m b e r .. 72 189 Do.
Roads, rural, surfaced, to ta l.................................... 2.9 4.8 Do.

38 *79 Per 1,000 farm*.
Farm s receiving electric service from central sta tions *

.n u m b er.. »30 56 Do.
Residence electric customers, to ta l......................... ---- d o ___ 76 135 Per 1,000  population.
Electric customers, all classes, to ta l ....................... ___d o ___ 94 166 Do.
E lectricity  generated during year, public u tility  p lants

371 630 Per capita.

'1920 > 1925 >27 S tates ' Insignificant. > 1923.

X X X V I I
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Indicators of material progress of the Nation, 1919-1926— C o n t in u e d

Item 1919 1926 Rem arks

Electrical m anufactures, all classes, during year, value
9.50 14.50 P er capita.

Pow er in factories, mines, and public u tility  electric plants,
to ta l .................................................................. 433 495

Developed w ater power, to ta l.......................... ...........do----- 72 100 Do.
Pow er In factories.............................................. ............ do___ 3. 26 4. 26 P er wage earner.
Railroads, revenue freight carried during year. ...to n -m ile s .. 3,497 3,820 P er capita.
Copper, refined, consum ption during year__ ....... p o u n d s .. 14.2 21.6 Do.
Pig iron, production during year...................... ............ to n s .. 295 336 P er 1,000 population.
Steel ingots and castings, production during year....... d o___ 330 412 Do.
Rolled-steel products, finished, production during year

239 303 Do.
B rick,com m on and  face, production during y e a r - .M b r ic k .. 53 *87 Do.
C em ent, P ortland , consum ption during year. ....... barre ls .. 740 1,227 Do.

'  1925.



P R O G R E S S  IN  D E V E L O P M E N T  O F  C O M M E R C IA L

A V IA T IO N

[B y Wm, P. Ma c C r a c k e n ,  J i\,  A ssista n t Secretary  o f  Comm erce for A eronautics]

On J u ly  1, 1926, the D epartm ent o f  Com m erce w as charged  

w ith  a new  resp on sib ility  assigned  to it by the passage o f  the air  

comm erce act o f  1926, p ro v id in g  for  the prom otion and regulation  

o f  c iv il aeronautics.

T he departm ent w as charged w ith  estab lish in g  and m ain ta in in g  

c iv il a irw ays, equ ipp ing them  w ith  interm ediate lan d in g  fields, 

beacon lig h ts , radio apparatus, and other a ids to air n av iga tion ;  

estab lish in g  air-traffic ru les; in specting , licensin g , and id en tify in g  

a ircra ft; exam in in g  and licen sin g  airm en; co llectin g  and d issem in at 
in g  in form ation  pei'tain in g to  air com m erce and th e art o f aero 
nautics; in v estig a tin g  and reporting  causes o f  accid ents; estab lish 
in g  aeronautical w eather service; p u b lish in g  a irw ay m aps; conduct 
in g  aeronautical research; encouragin g the estab lishm ent and m ain 

tenance o f  a irports and p rov id in g  for their  ra tin g ; and in general 
fosterin g  air com m erce and the a ircraft industry.

The departm ent’s first task  w as to organize its aeronautical 

activ ities and select the necessary personnel. T hese activ ities were 

assigned to five d iv isions, three o f  w h ich  were created in  ex is t in g  
bureaus and tw o o f  w h ich  are fu n ction in g  independently  o f  any  

bureau, but a ll five d iv ision s are under the D irector o f  A eronautics  

and the A ssista n t Secretary  o f Comm erce provided for  in the new  
act. T h e w ork  o f  estab lish ing, m ain ta in in g , and op eratin g  aids to 

air nav iga tion  w as assigned to th e  L igh th ou se  B ureau , w h ich  estab 

lished an a irw ays d iv ision . T h e m ap p in g  o f  air routes w as assigned  

to the C oast and G eodetic S u rvey , and a d iv ision  o f  aeronautical 

research w as set up in  the Bureau  o f  S tandards. T h e other tw o  

divisions are know n as the air regu lations d iv ision  and the air in fo r 
m ation d iv ision .

A t  the close o f  the fiscal year the personnel included an A ssistan t  

Secretary o f  Com m erce for A eronautics, a D irector o f  A eronautics, 

acting  ch ief o f  the air in form ation  d iv ision , ch ief engineer o f  the  
airw ays d iv is ion , m edical d irector, a ch ief inspector and 15 a ircraft 

and engine inspectors, 15 a irw ay extension superin tendents, and a 

director o f  aeronautical research. T he tota l office personnel was 61, 
and the field  personnel 161.

C ongress had m ade availab le appropriations to ta lin g  $550,000 o f  

w hich $300,000 was to be used for a ids to  air nav iga tion  and $250,000

X X X I X
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for  the rem ain ing activ ities. D u rin g  the fiscal year a portion  o f the  
1928 appropriation  w as m ade im m ediately  available, w ith  the resu lt 
th a t  the tota l expenditures under the h ead ing “A id s  to  air n a v ig a 

tion  ” am ounted to $584,510 and for “A ircra ft  in comm erce ” 
am ounted to $250,000. Included  in these expenditures is the pur 

chase o f  four airp lanes, and the program  authorized the acquisition  
o f  s ix  add itional planes. T h e departm ent also  received  six  p lanes  
from  the P ost Office D epartm ent, and the tem porary loan from  tim e  
to tim e o f a ircra ft from  the A rm y and N avy.

D u rin g  th is  period the a irw ays d iv ision  provided  lig h tin g  fa c ilit ie s  
for 2,080 m iles o f  a irw ays, and prepared to  take over a t the b eg in 

n in g  o f  the n ext fiscal year 2,041 m iles o f  a irw ays w h ich  had been 
lig h ted  by the P ost Office D epartm ent.

T he air regu lations d iv ision  drafted , a fter  a conference w ith  m anu 

facturers, operators, and other in terested  parties, the A ir  Comm erce 
R egulations o f  1926, w hich becam e effective Decem ber 31.

U n fo rtu n a te ly  it  w as im possib le d u rin g  th e rem ain ing h a lf  o f the  
fiscal year to  secure ap p lication s for  a ll a ircraft then operating  in 
th e U n ited  S tates, H ow ever, there were received ap p lication s for  
1,123 a ircraft licenses, 288 a ircraft-identification  m arks, 24 approved- 
ty p e  certificates, 1,812 pilo'ts’ licenses, and 1,626 m echanics’ licenses. 
W h ile  it was necessary to perm it a considerable num ber o f  a ircraft 
to  operate on tem porary authority , it  is essential that a sufficiently 
large force o f  inspectors be provided in the fu tu re to  dispense w ith  
th is  practice.

T he aeronautical research d iv ision  devoted its  energy to im proving  
radio d irectional beacons and to tw o-w ay radio com m unication be

tw een the plane and the ground. A t  th e close o f  the year th is  work  
had progressed to a point where the equipm ent w as ready for  in sta l 

lation on civ il airw ays.

T he first a irw ays m ap was prepared and published by the Coast 
an d  G eodetic Survey , and p lans were perfected  for  m ap p in g  ad d i 

tional routes.

T h e air in form ation  d iv ision  collected  and d issem in ated a vast 
am ount o f  sta tistics and in form ation  p erta in in g  to a ll lin es o f  aero 

nautica l activ ities, arranged for the appoin tm ent o f  the first aeronau 

tical trade com m issioner, and sponsored four nation-w ide tours in the  
in terest o f  prom oting c iv il aeronautics.

T he ou tstan d in g  achievem ents in c iv il aeronautics for  the year 
include the in auguration  o f  scheduled  com m ercial service over routes 
to ta lin g  2,429 m iles; the con tractin g  by the P ost Office D epartm ent 
o f  all postal operations between N ew  Y ork and San F rancisco  at 
prices vary in g  from  50 to 75 per cent below the m axim um  allow ed by 
th e  air m ail contract law : the consum m ation o f  a contract between
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the A m erican  R a ilw a y  E xp ress Co. and a group o f  4  air transport 
operators p ro v id in g  for  aerial express service on 5 routes to ta lin g  
4,459 m iles; an increase in  a ir-m ail poundage o f  80 per cent; the  
estab lishm ent o f  m ore than  100 a irp o rts ; the h o ld in g  o f  th e first a ll- 
A m erican a ircra ft d isp la y  a t B o llin g  F ie ld , clim axed  by the rem ark 

able fligh t o f  C harles A . L indb ergh  from  N ew  Y ork  to  P aris, w h ich  
was the first o f  a series o f  successfu l transoceanic fligh ts by A m erican  
c iv ilia n  p ilo ts  u sin g  com m ercial a ircraft and engines designed  and 

b u ilt in the U n ited  States.

S ta tistics  are not ava ilab le  sh ow in g  the num ber o f  a ircra ft m anu 

factured d u rin g  the fiscal year, but the production  for  the la st s ix  
m onths o f  the period exceeded the to ta l production  for  the preced in g  
calendar year. A t  the b eg in n in g  o f  the fiscal year m ost o f  the m anu 

facturers had som e o f  their  product in  stock. B y  the close o f  the year  
the en tire  a ircra ft industry  w as unable to  m eet the dem ands o f  the  
public for  equipm ent. Som e o f  th e factories were w ork ing in tw o  
and three sh ifts  and there is  every ind ication  that th is condition  w ill 
ex ist w ell in to  the com ing year.

On J u n e  30, 1927, a ir-transport operators were serv ing  66 cities, 
w ith a tota l p opu lation  o f  20,038,075 and a tota l m ileage o f  8,396. 
In  add ition  to the m ileage now  in  operation  the P o st Office D ep a rt 

m ent had contracted for  air m ail service over a distance o f  763 m iles, 
and there w ere p en d in g  advertisem ents for service on 1,557 m iles and 
825 m iles proposed for advertisem ent. D u rin g  the year three a ir 

transport operators w ithdrew  from  the field , one operating  between 
P h ila d e lp h ia , W ash in gton , and N orfo lk , w h ich  service w as in au gu 

rated prim arily  as a part o f  the Sesquicentennial E xp osition  held  at 
P h ilad elp h ia ; one operating  betw een A tla n ta , Ga., and M iam i, F la .;  
and the other operating  betw een C hicago, 111., and St. P a u l, M inn. 
Service on th is  la tter  lin e , how ever, w as not interrupted, as a new  
contractor w as ready to carry on th e service a t the exp ira tion  o f  the  
45 d ays’ notice required by the P o st  Office D epartm ent. I t  is con 

tem plated that the A tlan ta-M iam i service w ill be resum ed as soon as 
the N ew  Y ork -A tlan ta  line, now under contract, begins operation.

W h ile  th e m ajority  o f  the air-m ail contractors sustained financial 
losses as a result o f  their  operations for the entire fiscal year, during  
the la st three m onth s o f  the period the m ajority  o f  them  w ere m ak 
in g  expenses, and several o f them  show ed satisfactory  profits. A erial 
operations show ed an increase both in num ber and volum e o f  business. 
M ost im portant is th e fa ct th a t these enterprises are rap id ly  d evelop 

in g  into  profitable organ izations w ith  better equipm ent and m ore 
adequate a ir-port facilities . Several larger corporations acquired  
planes for use in  d e liver in g  th eir  products and ex p ed itin g  the travel 
o f  their  executives. A  num ber o f  a irp lane clubs have been organ 
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ized  and dem ands for equipm ent to  be used in  sport fly in g  have  
show ed a m arked increase.

W h ile  the air comm erce act le f t  to the S tates the r igh t to regulate  
in trastate  and noncom m ercial operations, the tendency on the part 
o f  the great m ajority  o f S ta te  authorities h as been to look  to  the  
F ederal G overnm ent for th is  service rather than  to  undertake the  
function  them selves. I t  is an tic ipated  that p ractica lly  all o f  the  
S tates w ill fo llo w  the exam ple o f  those that already require a F ederal 
license in order to  fly w ith in  their  borders.

T h e in terest in c iv il aeronautics, particu larly  as it  pertains to  estab 

l ish in g  m unicipal airports, exp an d in g  the air m ail service, and in  
fact, in  a ll form s o f  c iv ilia n  fly in g  has been so great th a t the  
departm ent has found  it difficult, and in  som e cases im possib le, to  
m eet th e  dem ands w h ich  have been p laced upon it. In  the b r ief  
period  o f  12 m onths the en tire  N ation  has been aroused to  the  
p ossib ilities o f  c iv il aernautics. N o  longer does an in fer io r ity  com 

p lex  im pede aeronautical progress. T here has been bu ilt a solid  
foundation  upon w hich to achieve and  m aintain  world suprem acy in 
c iv il  aeronautics.



C O N D E N SE D  R E P O R T S O F B U R E A U S

AD M IN ISTR A TIV E D IV ISIO N S OF THE OFFICE OF THE
SECRETARY

D e pa r t m e n t  o f  C o mm e r c e ,
O f f i c e  o f  t h e  C h ie f  C l e r k ,

W ashington, J u ly  1, 1927.
H on. H e r b e r t  H o o v e r ,

Secretary o f Commerce.

D e a r  M r . Se c r e t a r y : In  response to  your request I  furnish the  
follow ing condensed  report of the work of the various d iv isions of 
the Secretary’s office during the p a st year:

T h e dem ands during th e  p a st y ea r  upon th e  variou s d iv isions, 
w hich are service un its for the entire departm ent, h ave  been unu sually  
h eavy , b u t being m anned by a co m p eten t and efficient staff, th ey  
have fu n ction ed  in a m o st sa tisfactory  m anner.

T h e lo y a lty  and coop erative sp irit of the em p loyees is reflected  in  
the overtim e w ork perform ed throughout the d iv isions of the Office 
of the Secretary, 61 em p loyees h av in g  perform ed 445 d ays of overtim e  
work.

E m p loyees throughout the d ep artm en t cheerfu lly  responded to  
the call for contributions in aid o f th e M ississipp i R iver  flood su f 
ferers, the to ta l contributions am ounting to  $2 ,431.47.

N E E D  F O B  A D D IT IO N A L  S P A C E

N eed  for additional space to properly house th e  d ep a rtm en t’s 
activ ities has been a con tin u in g  problem  during the p a st year. T o  
relieve the pressure in  the C om m erce B u ild in g  it  w as necessary  to  
m ove all of the B ureau of N a v ig a tio n  and tw o section s of the B ureau  
of Foreign and D o m estic  C om m erce to T em po B u ild in g  N o . 5, 
thus n ecessita tin g  a further scattering  of the a ctiv ities  o f the depart 
m ent. T he C om m erce B u ild ing, th e lease o f w h ich  w ill expire in  
June, 1929, is s till crow ded b eyond  com fort or u tility , and a further  
overflow w ill soon becom e necessary.

6 6 6 9 8 — 2 7 ------- 1 I



2 REPO RT TO T H E  SECRETARY  OF C O M M ERC E

T h e departm ent, exclusive of the B ureau of S tandards, is housed  
in build in gs at nine different loca tion s throughout the c ity , as follow s:

Building and location Bureaus or offices housed

Com merce Building, N ineteen th  and Pennsylvania Ave
nue N W ,

Secretary 's  Office.
Bureau of Foreign and  Dom estic Commerce 

(part).
Radio Division.
Division of Simplified Practice.
D ivision of Building and  Housing.

H urley-W righ t Building, E igh teen th  and H  Streets N  W . Bureau of Lighthouses.
Bureau of Foreign and  Dom estic Com merce 

(part).
In te r American H igh Commission.

Fisheries B uilding, Sixth and  B Streets SW B ureau of Fisheries.

Building D , Sixth and M issouri Avenue SW .....................  B ureau of the Census.

Coast and  Geodetic Survey, 205 New  Jersey Avenue SE_. Coast and Geodetic Survey.

P a ten t Office B uilding, N in th  and  F  Streets NW '............  P a ten t Office (part).

Old L and Office Building, E igh th  and  F  Streets NW '----  Do.

W inder B uilding, Seventeenth and F  Streets N W ...........  B ureau of M ines.

Tem po Building No. 5, T w en tie th  and B Streets N W .. .  S team boat Inspection Service.
B ureau of N avigation.
B ureau of Foreign and  Dom estic Commerce 

(part).

Since the lease to the C om m erce B u ild in g  w ill expire June 30, 1929, 
a further problem  of housing the d ep artm en t w ill then  confront us.

IN T E R N A T IO N A L  S E SQ T JIC E N T E N N IA L  E X P O S IT IO N

T h e departm ent had a com prehensive exh ib it a t the In ternational 
Sesqu icen tenn ial E xp osition , P hiladelph ia , P a ., betw een  Ju ly  12 
and N ovem b er 30, 1926. E ach  bureau w as represented. T h e d is 
p lays ranged from  various m icroscopic pieces to ocean buoys and 
railroad cars. A m erican business m en g ave  generous aid, m akin g  
possib le  a diversified and popular dem onstration . H istoric  back 
ground w as afforded b y  the P a ten t Office m odel d isp lay , as w ell as 
b y  ancien t p ieces in other bureau exhib its. T h e d ep artm en t’s 
exh ib it occupied 37,000 square fee t of floor space in the T ranspor 
ta tion  B u ild in g  and required a force of about 25 a tten d an ts. I t  is  
estim ated  th at ab ou t one m illion  persons v isited  the exh ib it in the  
course of the E xp osition . T h e E xp osition  m ade 24 awards to  the  
departm ent, including 1 grand prize, 14 m edals of honor, 8 gold  
m edals, and 1 silver m edal.

C O O P E R A T IO N  W IT H  F E D E R A L  A G E N C IE S

T he d iv isions of the Secretary’s Office during the year assisted  in  
effecting  econom ies and im proved m ethods of adm in istration  through 
o u t the G overnm ent service by  representation  upon m any coordin at 
ing boards and com m ittees. T h e  C hief Clerk is chairm an of the  
A ssociation  of C hief C lerks of the E x ecu tiv e  D ep artm en ts, and a 
m em ber of the execu tive  com m ittee, B oard of Sim plified Office 
Procedure. T he chief of the ap p oin tm en t d iv ision  is a m em ber of 
the A ssociation  of Personnel Officers, E x ecu tiv e  D ep artm en ts and  
In d ep en d en t G overnm ent E stab lish m en ts, chairm an of the depart 
m en tal C lassification  Board and acts as classification  officer for the  
departm ent, and a m em ber of the oral exam ining board of the
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Bureau of F oreign and D o m estic  C om m erce. T h e ch ief of the d iv i 
sion of p ub lications represents the departm ent on the P erm an en t  
C onference on P rinting , the first coord in ating  agency organized under  
the direction of the B ureau of the B u d get, and is chairm an of the  
execu tive  com m ittee  of the C onference. T h e disbursing clerk repre 
sen ts the d ep artm en t on the A d visory  C om m ittee  on F isca l A ccou n t 
ing Form s and P rocedure under the office of the C om ptroller General. 
T h e chief of the d iv ision  of supp lies serves as chairm an, departm ental 
board on contracts and adjustm ents; chairm an, aud iting  com m ittee  
of financial clerk’s record, P a ten t Office; chairm an, board of survey  
of the departm ent; d ep artm en t’s representative, in terdepartm ental 
board of con tracts and adjustm ents, Federal purchasing board and 
Federal real e sta te  board. T h e traffic clerk serves as the depart 
m en t’s representative on  th e Federal Traffic B oard and chairm an  
of the leg is la tive  com m ittee  of th a t  board; m em ber w ater freight 
com m ittee, classification  com m ittee, accounting com m ittee, and  
advisory com m ittee, all of th e F ederal Traffic B oard; and as m em 
ber of a  specia l com m ittee  of the B ureau  of th e  B u d g et on trave l 
regulations.

D IS B U R S IN G  O F F IC E

T h e item ized  sta tem en t of the d isbursem ents from  th e con tin gen t  
fund of th e departm ent and the appropriation for “ G eneral expenses, 
Bureau of S tan d ard s,” for the fiscal year  ended June 30, 1927, 
required to  be su b m itted  to  C ongress b y  section  193 of th e  R evised  
S ta tu tes  of th e  U n ited  S ta tes  (U. S. C. T it le  5, sec. 104); the item ized  
sta tem en t of expenditures under all appropriations for propagation  
of food fishes during th e fiscal year ended June 30, 1927, required by  
the act of C ongress approved M arch 3, 1887 (24 S ta t. 523, U . S. C. 
T itle  16, sec. 744); and a sta tem en t show ing travel on official business  
by officers and em p loyees (other than  special agents, inspectors, and 
em ployees w ho, in th e discharge o f their regular duties, are required  
to travel co n sta n tly ) from  W ash ington  to  points o u tsid e  o f the  
D istr ic t of C olum bia  during th e  fiscal year ended Ju n e 30, 1927, as 
required by th e act of C ongress approved M ay  22, 1908 (35 S ta t. 
244, U . S. C. T itle  5, sec. 105); and a sta tem en t show ing typew riters, 
adding m achines, e tc ., exchanged  by th is departm ent during th e  
fiscal year ended June 30, 1927, as required b y  section  5 o f th e act of 
M arch 4, 1915 (38 S ta t. 1161, U . S. C . T it le  41, sec. 26 ), will be 
transm itted  to  C ongress in  th e usual form .

T he table follow ing show s the to ta l am ount of all appropriations 
for the various bureaus and services of th e D ep artm en t o f C om m erce  
for the fiscal year ended June 30, 1927:

B ureau
. .

A nnual appro 
priation  acts

Deficiency | Executive 
act order

Special
act

$1, 537,500.00 
3, 263,357.00 
1,974, 000.00 
1. 062, 670,00 

312,100.00 
2,090,385. 00
2.341.670.00 

10,145, 481.00
1, 744.253.00
2, 722,300.00 
3,430,181. 98
1.688.231.00

$252,500.00

$1,745.46
5Ò, Ò5Ó. ÒÒ
7,300.00 

532,150. 00 
20,000.00Bureau of Fisheries...................................................

P atent Office............................................................. $40. 05 
173.88Bureau of M ines.......................................................

P rin ting and b ind ing ...............................................
100,000.00 
405,000.00

T ota l................................................................. 32,312,128.98 1,366,950.00 213.93 1,745.46
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Bureau

Office of th e  Secretary......................................
B ureau of Foreign and  Dom estic Commerce*.
B ureau of the Census........................................
Steam boat Inspection Service..........................
B ureau of N avigation.......................................
B ureau of S tandards.........................................
Coast and Geodetic S u rv ey ..............................
B ureau of L ighthouses......................................
B ureau of Fisheries............................................
P a ten t Office......................................................
B ureau of M ines........................................ ........
P rin ting  and b inding........................................

T o ta l.

A llot
m ents by 

other 
depart 
m ents

$184,850.00 
4, 200.00

325,000.00

514, 050. 00

T otal

$1, 790, 
3, 263, 
1,974, 
1.0G2, 

313, 
2,325, 
2, 353, 

10, 677,
1, 764,
2, 722, 
3,855, 
2, 093,

000.00

357.00 
000.00

670.00 
845. 46 
235. 00
170.00
631.00
253.00 
340. 05 
355.86
231.00

34,195,088.37

T rans 
ferred to 

retirem ent 
fund

$1,223.01

2,257. 25 
6, 330.41

1,190.19 
1,630.00

N et am ount 
available for 
expenditure 

by th is 
departm ent

$1,790,000. 
3, 263, 357. 
1,972. 776.
1, 062,670. 

311,588.
2, 318, 904. 
2,353,170.

10,676,440. 
1,762,623. 
2, 722,340. 
3,845,027. 
2,093,231.

22, 959.38 34,172,128. 9

T h e d isbursem ents b y  the authorized disbursing officers of the  
departm ent during the fiscal year  ended  June 30, 1927, arranged 
according to  item s of appropriation , are as follow s:

O ff ic e  o f  t h e  S e c r e t a r y :
C o n t i n g e n t  e x p e n s e s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 ____  $ 5 2 .  6 0
C o n t i n g e n t  e x p e n s e s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 6 ____  5 1 , 6 1 7 .  4 6  ^
C o n t i n g e n t  e x p e n s e s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 7 ____  2 3 4 ,  3 8 0 .  7 5
P r i n t i n g  a n d  b i n d i n g ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 _____ 9 , 6 1 9 .  3 0
P r i n t i n g  a n d  b i n d i n g ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 6 _____  1 6 9 , 7 1 9 .  2 6
P r i n t i n g  a n d  b i n d i n g ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 7 _____  1, 2 0 1 ,  6 4 0 .  1 9
P r i n t i n g  a n d  b i n d i n g ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 6 - 2 7 _  _ 3 0 ,  0 0 0 .  0 0
R e n t ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 6 _______________________  5 , 5 S 3 . 3 3
R e n t ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 7 _______________________  6 3 , 5 1 6 .  0 8
S a la r ie s ,  O ff ic e  o f  t h e  S e c r e t a r y ,  1 9 2 5 - 2 6 _____________________  9 , 6 7 7 .  8 4
S a l a r ie s ,  O ff ic e  o f  t h e  S e c r e t a r y ,  1 9 2 7 _________________________ 2 3 1 ,  5 5 8 .  5 9  ,

T o t a l ________________________________________ ___________ -  2 , 0 0 7 , 3 6 5 . 4 0

B u r e a u  o f  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e :
C o m m e r c i a l  a t t a c h é s ,  1 9 2 5 ____________________________________  9 1 . 9 7
C o m m e r c i a l  a t t a c h é s ,  1 9 2 6 ____________________________________  7 , 0 2 6 . 6 0
C o m m e r c ia l  a t t a c h é s ,  1 9 2 7 ____________________________ _______  3 2 6 ,  7 7 8 .  3 4
C o m p i l i n g  f o r e i g n - t r a d e  s t a t i s t i c s ,  1 9 2 6 _______ _______________  2 0 ,  4 6 7 .  8 7
C o m p i l i n g  f o r e i g n - t r a d e  s t a t i s t i c s ,  1 9 2 7 ______________________  3 0 5 , 0 6 1 . 7 1
D i s t r i c t  a n d  c o o p e r a t i v e  o f f ic e  s e r v ic e ,  1 9 2 5 _________________  1 1 5 . 8 1
D i s t r i c t  a n d  c o o p e r a t i v e  o f f ic e  s e r v ic e ,  1 9 2 6 . ..................   1 6 , 3 4 9 .  2 9
D i s t r i c t  a n d  c o o p e r a t i v e  o f f ic e  s e r v ic e ,  1 9 2 7 . ________________  3 0 1 ,  1 8 1 . 3 4
D o m e s t i c  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 6 ______  8 , 1 5 2 . 6 6
D o m e s t i c  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 7 ______  1 4 5 ,  0 1 9 .  4 1
E n f o r c e m e n t  o f  C h in a  t r a d e  a c t ,  1 9 2 5 ________________________  1. 5 0
E n f o r c e m e n t  o f  C h in a  t r a d e  a c t ,  1 9 2 6 ________________________  3 7 4 .  3 0
E n f o r c e m e n t  o f  C h in a  t r a d e  a c t ,  1 9 2 7 ________________________  1 9 , 5 4 6 .  0 2
E x p o r t  i n d u s t r i e s ,  1 9 2 5 _______ _________________ _______________  3 2 . 1 5
E x p o r t  i n d u s t r i e s ,  1 9 2 6 ________________________________________  3 2 ,  1 6 3 . 5 0
E x p o r t  i n d u s t r i e s ,  1 9 2 7 ________________________________________  5 6 5 ,  2 7 3 .  4 6
I n v e s t i g a t i n g  s o u r c e s  o f  c r u d e  r u b b e r ,  1 9 2 5 __________________  4 5 . 0 9
I n v e s t i g a t i o n  o f  f o r e i g n - t r a d e  r e s t r i c t i o n s ,  1 9 2 6 ____________  1, 7 5 3 .  8 9
I n v e s t i g a t i o n  o f  f o r e i g n - t r a d e  r e s t r i c t i o n s ,  1 9 2 7 ____________  3 2 ,  2 4 7 .  1 0
L i s t s  o f  f o r e ig n  b u y e r s ,  1 9 2 6 ___________________________ _______  6 2 7 .  2 0
L i s t s  o f  f o r e ig n  b u y e r s ,  1 9 2 7 ___________________________________  1 7 , 5 6 2 .  8 2
P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 _____  3 6 . 8 6
P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 6 _____  1 6 , 7 8 6 . 9 4
P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 7 _____  4 4 7 ,  7 2 5 .  3 8
P r o m o t i n g  c o m m e r c e  in  t h e  F a r  E a s t ,  1 9 2 5 __________________  1 2 8 . 0 1
P r o m o t i n g  c o m m e r c e  in  t h e  F a r  E a s t ,  1 9 2 6 __________________  1 4 , O i l .  7 6
P r o m o t i n g  c o m m e r c e  in  t h e  F a r  E a s t ,  1 9 2 7 __________________  2 5 8 ,  5 4 0 .  2 2
P r o m o t i n g  c o m m e r c e ,  S o u t h  a n d  C e n t r a l  A m e r ic a ,  1 9 2 3 ___  1, 5 0 5 .  0 9
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B u r e a u  o f  F o r e i g n  a n d  D o m e s t i c  C o m m e r c e — C o n t i n u e d .

P r o m o t i n g  c o m m e r c e ,  S o u t h  a n d  C e n t r a l  A m e r ic a ,  1 9 2 5 ___  $ 1 1 4 .  2 6

P r o m o t i n g  c o m m e r c e ,  S o u t h  a n d  C e n t r a l  A m e r ic a ,  1 9 2 6 ___  8 , 2 3 9 .  3 4

P r o m o t i n g  c o m m e r c e ,  S o u t h  a n d  C e n t r a l  A m e r i c a ,  1 9 2 7 ___  3 1 0 ,  6 1 4 .  4 8

S a l a r ie s ,  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e ,  1 9 2 6 ------------------  1 0 , SSO. 2 1

S a l a r ie s ,  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e ,  1 9 2 7 ____________  2 3 5 ,  3 3 4 .  7 9

T r a n s p o r t a t i o n  o f  f a m i l i e s  a n d  e f f e c t s  o f  o f f ic e r s  a n d  e m 

p l o y e e s ,  1 9 2 5 _________________________________________________  8 9 .  5 1

T r a n s p o r t a t i o n  o f  f a m i l i e s  a n d  e f f e c t s  o f  o f f ic e r s  a n d  e m 

p l o y e e s ,  1 9 2 6 _____________________________________________ —  3 , 9 8 9 .  7 5

T r a n s p o r t a t i o n  o f  f a m i l i e s  a n d  e f f e c t s  o f  o f f ic e r s  a n d  e m 

p l o y e e s ,  1 9 2 7 ________________________________ ______ __________  3 6 ,  1 5 6 . 9 6

T o t a l ________________________ ______ - ____________________  3 , 1 4 4 , 0 2 5 . 5 9

B u r e a u  o f  S t a n d a r d s :

A d v i s o r y  C o m m i t t e e  f o r  A e r o n a u t i c s  ( t r a n s f e r  t o  C o m m e r c e ,

B u r e a u  o f  S t a n d a r d s ,  a c t  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 ____________  3 ,  3 9 4 .  4 6

A d v is o r } '  C o m m i t t e e  f o r  A e r o n a u t i c s  ( t r a n s f e r  t o  C o m m e r c e ,

B u r e a u  o f  S t a n d a r d s ,  a c t  A p r . 2 9 ,  1 9 2 6 ) ,  1 9 2 7 ____________  2 9 ,  7 8 5 .  5 7

A ir  S e r v ic e ,  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 _____________________  3 5 8 .  1 9

A ir  S e r v ic e ,  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 _____________________  2 ,  9 4 6 .  9 6

A ir  S e r v ic e ,  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 _____________ ______ _ 4 , 9 0 3 .  2 7

A u t o m a t ic  r i f le s  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 - 2 7 --------------------------  1 5 0 . 6 0

A u t o m a t ic  r i f le s  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 - 2 8 _________________  1 , 0 6 6 .  0 1

A v i a t i o n ,  N a v y  ( N a v y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 0 --------------------------------  7 , 2 2 2 .  7 3

A v i a t i o n ,  N a v y  ( N a v y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 _____________________  6 5 , 0 1 6 .  3 0

A v i a t i o n ,  N a v y  ( N a v y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 _____________________  1, 7 8 0 .  7 0

C o a s t  G u a r d  ( T r e a s u r y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 - - - .............. - .................  2 8 7 . 5 0

B u i l d i n g  f o r  p o w e r  p l a n t _______________________________________  2 , 1 1 6 . 0 0

C o lo r  s t a n d a r d i z a t i o n ,  1 9 2 6 ______________________ __________ 5 8 1 .  7 3

C o lo r  s t a n d a r d i z a t i o n ,  1 9 2 7 _____________________________ ____ _ 7 , 7 2 9 .  5 9

C o m p e n s a t i o n  o f  e m p l o y e e s ,  B u r e a u  o f  E n g r a v i n g  a n d  
P r i n t i n g  ( T r e a s u r y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 ________________________  2 2 7 .  5 0

C o m p e n s a t i o n  o f  e m p l o y e e s ,  B u r e a u  o f  E n g r a v i n g  a n d  
P r i n t i n g  ( T r e a s u r y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

S t a n d a r d s ,  a c t  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 ________________________  1 2 , 4 3 2 .  7 7

C o n f e r e n c e  o n  o i l  p o l l u t i o n  o f  n a v i g a t i l e  w a t e r s  ( S t a t e  
t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a r .

4 ,  1 9 2 5 ) ,  1 9 2 5 - 2 6 ____ ___________ ____________________________  1 4 5 . 4 9

C o n f e r e n c e  o n  o i l  p o l l u t i o n  o f  n a v i g a t i l e  w a t e r s  ( S t a t e  
t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a r .

4 ,  1 9 2 5 ) ,  1 9 2 5 - 1 9 2 7 _______________ ______ __________ ___ ______  1 , 9 1 1 .  7 5

C o n s t r u c t io n  a n d  r e p a ir s ,  B u r e a u  o f  C o n s t r u c t io n  a n d  
R e p a ir  ( N a v v  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d 

a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 __________________ _________ 1, 7 0 8 .  8 2

C o n s t r u c t i o n  a n d  r e p a ir s ,  B u r e a u  o f  C o n s t r u c t io n  a n d  
R e p a ir  ( N a v y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d 

a r d s ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 ___________________________  1 , 5 5 7 .  2 5

E n g i n e e r i n g ,  B u r e a u  o f  E n g i n e e r i n g  ( N a v y  t r a n s f e r  t o

C o m m e r c e ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 ____________________  8 8 2 .  4 5

E n g i n e e r i n g ,  B u r e a u  o f  E n g i n e e r i n g  ( N a v y  t r a n s f e r  t o

C o m m e r c e ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 _____________________  4 5 2 .  2 2

E n g i n e e r i n g ,  B u r e a u  o f  E n g i n e e r i n g  ( N a v v  t r a n s f e r  t o  C o m 

m e r c e ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 ........ ............... .. .........................  1 , 8 9 5 .  7 6

E q u i p m e n t ,  1 9 2 5 _____________________________ ______ _______ . . .  6 , 4 9 3 . 5 0

E q u i p m e n t ,  1 9 2 6 ____ . . . . ____________________________________  6 , 6 9 5 .  9 0
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B u r e a u  o f  S t a n d a r d s — C o n t i n u e d .

E q u i p m e n t ,  1 9 2 7 -------- ------- --------------------------------------------------------

E x p o r t  i n d u s t r i e s ,  D e p a r t m e n t  o f  C o m m e r c e  ( t r a n s f e r  t o

B u r e a u  o f  S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 _________

F ie l d  a r t i l l e r y ,  a r m a m e n t  ( W a r  t r a n s f e r  t o  C o m m e r c e ,

B u r e a u  o f  S t a n d a r d s ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 _________

G a u g e s ,  d i e s ,  a n d  j i g s  f o r  m a n u f a c t u r e  ( W a r  t r a n s f e r  t o  C o m 

m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 6 - -  
G a u g e s ,  d i e s ,  a n d  j i g s  f o r  m a n u f a c t u r e  ( W a r  t r a n s f e r  t o  C o m 

m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 7 - -

G a u g e  s t a n d a r d i z a t i o n ,  1 9 2 6 --------------------------- ------------------------

G a u g e  s t a n d a r d i z a t i o n ,  1 9 2 7 ________________ _________________

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  E n t o m o l o g y  ( A g r i c u l t u r e  t r a n s 

f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,

1 9 2 5 ) ,  1 9 2 6 _____________ __________ ____________________________

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ________________

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 6 ________________

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 7 ________________

G e n e r a l  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y  ( t r a n s f e r  t o

B u r e a u  o f  S t a n d a r d s ,  a c t  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 5 ____________

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e  ( t r a n s f e r  t o  B u r e a u  o f

S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 _____________________

H ig h - t e m p e r a t u r e  i n v e s t i g a t i o n s ,  1 9 2 6 _______________________

H ig h - t e m p e r a t u r e  i n v e s t i g a t i o n s ,  1 9 2 7 _______________________

I m p r o v e m e n t  a n d  c a r e  o f  g r o u n d s ,  1 9 2 6 _____________________

I m p r o v e m e n t  a n d  c a r e  o f  g r o u n d s ,  1 9 2 7 ______________________

I n c i d e n t a l  e x p e n s e s  o f  t h e  A r m y  ( W a r  t r a n s f e r  t o  C o m 

m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 3 -  
I n c i d e n t a l  e x p e n s e s  o f  t h e  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,

B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y  2 8 ,  1 9 2 4 ) ,  1 9 2 5 --------------

I n c i d e n t a l  e x p e n s e s  o f  t h e  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,

B u r e a u  o f  S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 --------------

I n c i d e n t a l  e x p e n s e s  o f  t h e  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,

B u r e a u  o f  S t a n d a r d s ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 --------------

I n d u s t r ia l  r e s e a r c h ,  1 9 2 6 _______________________________________

I n d u s t r ia l  r e s e a r c h ,  1 9 2 7 __________________________ ____________

I n v e s t i g a t i o n  o f  a u t o m o t i v e  e n g i n e s ,  1 9 2 6 ___________________

I n v e s t i g a t i o n  o f  a u t o m o t i v e  e n g i n e s ,  1 9 2 7 __________ ________

I n v e s t i g a t i o n  o f  c l a y  p r o d u c t s ,  1 9 2 6 ------------------ - - . -----------------

I n v e s t i g a t i o n  o f  c l a y  p r o d u c t s ,  1 9 2 7 ---------------- ;------------- ---------

I n v e s t i g a t i o n  o f  f i r e - r e s i s t i n g  p r o p e r t i e s ,  1 9 2 6 ------------------------

I n v e s t i g a t i o n  o f  f i r e - r e s i s t i n g  p r o p e r t i e s ,  1 9 2 7 — ........... ............

I n v e s t i g a t i o n  o f  m i n e  s c a l e s  a n d  c a r s ,  1 9 2 5 ----------------------------

I n v e s t i g a t i o n  o f  m in e , s c a l e s  a n d  c a r s ,  1 9 2 6 ----------------------------

I n v e s t i g a t i o n  o f  m in e  s c a l e s  a n d  c a r s ,  1 9 2 7 - . — :------------------

I n v e s t i g a t i o n  o f  o p t i c a l  g l a s s ,  1 9 2 6 ------------------------------------------

I n v e s t i g a t i o n  o f  o p t i c a l  g la s s ,  1 9 2 7 ------------------------------------------

I n v e s t i g a t i o n  o f  p u b l i c  u t i l i t y  s t a n d a r d s ,  1 9 2 6 -----------------------

I n v e s t i g a t i o n  o f  p u b l i c  u t i l i t y  s t a n d a r d s ,  1 9 2 7 -----------------------

I n v e s t i g a t i o n  o f  r a d i o a c t i v e  s u b s t a n c e s ,  1 9 2 6 ----------------- -------

I n v e s t i g a t i o n  o f  r a d i o a c t i v e  s u b s t a n c e s ,  1 9 2 7 -------------------------

I n v e s t i g a t i o n  o f  t e x t i l e s ,  e t c . ,  1 9 2 6 ------------------------------------------

I n v e s t i g a t i o n  o f  t e x t i l e s ,  e t c . ,  1 9 2 7 ______ _____________________

M e t a l lu r g i c a l  r e s e a r c h ,  1 9 2 6 ----------------------------------------------- —

M e t a l lu r g i c a l  r e s e a r c h ,  1 9 2 7 ___________________________________

M a s t e r  t r a c k  s c a l e  a n d  t e s t  c a r  d e p o t ,  1 9 2 7 ---------------------------

O r d n a n c e  a n d  o r d n a n c e  s t o r e s ,  B u r e a u  o f  O r d n a n c e  ( N a v y  
t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a v

2 1 ,  1 9 2 0 ) ,  1 9 2 5 _________________ ____________ __________ ______

O r d n a n c e  a n d  o r d n a n c e  s t o r e s ,  B u r e a u  o f  O r d n a n c e  ( N a v y  
t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y

2 1 ,  1 9 2 0 ) ,  1 9 2 6 . _______ _______ __________ ____________________

O r d n a n c e  a n d  o r d n a n c e  s t o r e s ,  B u r e a u  o f  O r d n a n c e  ( N a v y  
t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y

2 1 ,  1 9 2 0 ) ,  1 9 2 7 ________________ ______________________________

O r d n a n c e  s t o r e s ,  a m m u n i t i o n  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  
B u r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y  2 8 ,  1 9 2 4 ) ,  1 9 2 5 - 2 6 ------

$ 7 5 ,  1 8 5 . 4 5  

2 8 8 .  0 7  

3, 5 5 2 .  7 6

1 , 1 6 0 . 9 5

2 , 7 4 9 .  9 6

3 , 3 3 8 .  8 3  
3 5 ,  1 0 0 . 4 5

1 9 0 . 9 3  
7 0 7 .  7 1  

1 2 , 1 9 7 . 6 7  
5 5 ,  8 7 7 .  1 3

1, 7 5 6 .  6 7

8 4 8 .  3 2  
5 1 4 .  2 2

7 , 3 7 0 .  2 7  
3 9 9 .  5 0

1 0 , 5 3 2 .  3 6

2 6 . 7 6  

1 1 9 . 1 0

1, 8 8 6 .  3 7

1 0 , 0 1 7 .  9 5  
1 2 , 8 9 9 .  8 2  

1 5 8 ,  5 3 1 .  3 9

3 , 1 2 5 . 6 1

2 2 ,  2 S 3 . 8 2

2 , 0 8 0 .  1 5  
3 9 ,  S I 2. 8 1

6 8 7 .  7 0

2 3 ,  8 9 4 .  7 6  
2 , 7 0 3 .  7 5

9 6 9 .  7 5  
1 0 , 9 8 0 .  7 2  

1, 3 3 1 .  9 8  
1 7 , 2 6 9 .  11

8 , 1 6 8 . 1 8  
8 8 ,  1 2 8 . 8 8

4 0 9 .  4 8  
8 ,  3 7 0 .  5 4  
1, 9 7 7 .  4 5  

3 3 ,  1 0 1 . 0 7

4 , 2 6 5 .  8 9  
3 8 ,  3 6 2 .  2 0

1 3 5 . 5 3

2 4 4 .  9 9

1 , 4 1 0 .  3 5

8 ,  1 0 8 . 0 9  

3 8 0 .  0 3
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B u r e a u  o f  S t a n d a r d s — C o n t i n u e d .

O r d n a n c e  s t o r e s ,  a m m u n i t i o n  ( W a r  t r a n s f e r  t o  C o m m e r c e ,

B u r e a u  o f  S t a n d a r d s ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 6 ----------  $ 7 0 6 .  6 7

P r o v i n g  g r o u n d s ,  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u

o f  S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 -----------------—  1 5 0 . 0 0

R a d io  r e s e a r c h ,  1 9 2 6 ___________________________________________  1 , 5 4 9 .  0 3

R a d io  r e s e a r c h ,  1 9 2 7 ___________________________________________  4 3 ,  7 5 8 .  0 5

R o p e  i n v e s t i g a t i o n s ,  1 9 2 5 ____________________ _________________  2 . 7 3

S a la r ie s ,  1 9 2 6 ___________________________________________________  2 0 ,  9 3 7 .  2 1

S a la r ie s ,  1 9 2 7 _ ____ __________________________ ___________ _______  5 1 6 ,  9 0 6 .  4 3

S i g n a l  S e r v ic e  o f  t h e  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u 

r e a u  o f  S t a n d a r d s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 6 ------------------  5 , 0 0 0 .  0 0

S ig n a l  S e r v ic e  o f  t h e  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u 

r e a u  o f  S t a n d a r d s ,  a c t  o f  F e b .  2 7 ,  1 9 2 5 ) ,  1 9 2 6 ____________  9 7 . 5 7

S i g n a l  S e r v ic e  o f  t h e  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u 

r e a u  o f  S t a n d a r d s ,  a c t  o f  A p r .  2 9 ,  1 9 2 6 ) ,  1 9 2 7 ____________  1 , 5 2 0 .  3 6

S o u n d  i n v e s t i g a t i o n ,  1 9 2 7 _____________________________________  9 , 4 6 4 .  6 2

S t a n d a r d i z a t i o n  o f  e q u i p m e n t ,  1 9 2 5 _________________________  15 . 0 7

S t a n d a r d i z a t i o n  o f  e q u i p m e n t ,  1 9 2 6 __________________________  9 , 6 0 7 .  0 5

S t a n d a r d i z a t i o n  o f  e q u i p m e n t ,  1 9 2 7 . . - - - ___________________  9 2 ,  6 6 2 .  2 7

S t a n d a r d  m a t e r i a l s ,  1 9 2 6 ______________________________________  3 0 8 .  7 5

S t a n d a r d  m a t e r i a l s ,  1 9 2 7 ______________________________________  9 , 3 0 7 .  3 6

S t a n d a r d i z i n g  m e c h a n i c a l  a p p l i a n c e s ,  1 9 2 6 __________________  2 , 5 3 5 .  5 2

S t a n d a r d i z i n g  m e c h a n i c a l  a p p l i a n c e s ,  1 9 2 7 __________________  2 4 , 2 1 9 .  3 6

S u g a r  s t a n d a r d i z a t i o n ,  1 9 2 6 ___________________________________  2 , 4 0 6 .  2 2

S u g a r  s t a n d a r d i z a t i o n ,  1 9 2 7 ___________________________________  3 3 ,  2 6 8 .  1 4

S u g a r  s t a n d a r d i z a t i o n ,  1 9 2 6 - 2 7 _______________________________  2 1 , 4 8 6 .  9 9

T e s t i n g  m a c h i n e s ,  1 9 2 6 ________________________________________  2 , 0 0 5 .  7 1

T e s t i n g  m a c h i n e s ,  1 9 2 7 ________________________________________  3 2 ,  2 7 0 .  0 6

T e s t i n g  m i s c e l l a n e o u s  m a t e r i a l s ,  1 9 2 6 ________________________  3 , 6 0 2 .  4 9

T e s t i n g  m i s c e l l a n e o u s  m a t e r i a l s ,  1 9 2 7 ________________________  3 7 ,  4 6 8 .  4 7

T e s t i n g  r a i l r o a d  s c a l e s ,  e t c . ,  1 9 2 5 _________________________ _ 2 0 . 7 4

T e s t i n g  r a i l r o a d  s c a l e s ,  e t c . ,  1 9 2 6 _____________________________  4 ,  3 5 2 .  2 2

T e s t i n g  r a i l r o a d  s c a l e s ,  e t c . ,  1 9 2 7 _____________________________  3 4 ,  7 5 4 .  2 9

T e s t i n g  s t r u c t u r a l  m a t e r i a l s ,  1 9 2 3 ____________________________  . 9 7

T e s t i n g  s t r u c t u r a l  m a t e r i a l s ,  1 9 2 0 _____________    1 5 , 8 9 0 .  6 6

T e s t i n g  s t r u c t u r a l  m a t e r i a l s ,  1 9 2 7 ____________________________  2 0 0 ,  4 4 7 .  3 7

W a s h i n g t o n - A l a s k a  m i l i t a r y  c a b l e  a n d  t e l e g r a p h  s y s t e m  '

( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f  S t a n d a r d s ,  a c t

M a y  2 8 ,  1 9 2 4 ) ,  1 9 2 5 - 2 6 _____________________________________  4 6 . 3 2

T o t a l ..................... .. ............... .. ................. .................... ................................. -  2 , 0 0 1 , 9 6 7 . 2 0

S t e a m b o a t  I n s p e c t i o n  S e r v ic e :

C le r k  h ir e ,  1 9 2 6 ________________________________________________  2 2 4 .  6 5

C le r k  h ir e ,  1 9 2 7 ________________________________________________  1 2 7 , 6 6 8 .  4 9

C o n t i n g e n t  e x p e n s e s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 5 . .  3 2 .  3 4

C o n t i n g e n t  e x p e n s e s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 6  2 5 ,  9 7 6 .  17

C o n t i n g e n t  e x p e n s e s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 7  1 1 3 , 3 2 8 .  2 6

S a la r ie s ,  O ff ic e  o f  S u p e r v i s i n g  I n s p e c t o r  G e n e r a l ,  1 9 2 6 ______  1, 0 1 8 .  0 9

S a la r ie s ,  O f f ic e  o f  S u p e r v i s i n g  I n s p e c t o r  G e n e r a l ,  1 9 2 7 . . —  2 3 ,  2 4 0 .  0 8

S a la r ie s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 6 ________________  5 0 4 .  5 6

S a la r ie s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 7 ________________  6 8 4 ,  2 0 5 .  7 6

T o t a l ................................................................................ ...................................  9 7 6 ,  1 9 8 . 4 0

B u r e a u  o f  N a v i g a t i o n :

A d m e a s u r e m e n t  o f  v e s s e l s ,  1 9 2 6 ______________________________  3 6 8 .  3 9

A d m e a s u r e m e n t  o f  v e s s e l s ,  1 9 2 7 ________________________   4 , 0 6 4 .  4 0

C le r k  h ir e ,  s h i p p i n g  s e r v ic e ,  1 9 2 6 __________    7 , 2 6 0 .  1 2

C le r k  h ir e ,  s h i p p i n g  s e r v ic e ,  1 9 2 7 __________    8 0 ,  7 7 6 .  6 3

C o n t i n g e n t  e x p e n s e s ,  s h i p p i n g  s e r v ic e ,  1 9 2 5 _________________  4 . 2 6

C o n t i n g e n t  e x p e n s e s ,  s h i p p i n g  s e r v ic e ,  1 9 2 6 _________________  8 8 0 .  5 2

C o n t i n g e n t  e x p e n s e s ,  s h i p p i n g  s e r v ic e ,  1 9 2 7 - ______   8 , 4 7 9 .  6 1

E n f o r c e m e n t  o f  n a v i g a t i o n  l a w s ,  1 9 2 6 ________________________ _ 4 , 6 7 6 .  4 6

E n f o r c e m e n t  o f  n a v i g a t i o n  l a w s ,  1 9 2 7 ________________________  8 0 ,  9 6 9 .  8 3

E n f o r c e m e n t  o f  w ir e l e s s  c o m m u n i c a t i o n  l a w s ,  1 9 2 5 _________  7. 8 6



B u r e a u  o f  N a v i g a t i o n — C o n t i n u e d .

E n f o r c e m e n t  o f  w i r e l e s s  c o m m u n i c a t i o n  l a w s ,  1 9 2 6 _________  $ 1 1 ,  7 6 4 .  4 6

E n f o r c e m e n t  o f  w i r e l e s s  c o m m u n i c a t i o n  l a w s ,  1 9 2 7 _________  2 1 0 ,  3 8 0 .  3 7

P r e v e n t i n g  o v e r c r o w d i n g  o f  p a s s e n g e r  v e s s e l s ,  1 9 2 5 _________  7. 2 5

P r e v e n t i n g  o v e r c r o w d i n g  o f  p a s s e n g e r  v e s s e l s ,  1 9 2 6 _________  1 , 2 5 7 . 6 3

P r e v e n t i n g  o v e r c r o w d i n g  o f  p a s s e n g e r  v e s s e l s ,  1 9 2 7 _________  1 5 , 1 7 9 . 8 5

S a la r ie s ,  B u r e a u  o f  N a v i g a t i o n ,  1 9 2 6 _________________________  2 , 5 9 S . 3 5

S a l a r ie s ,  B u r e a u  o f  N a v i g a t i o n ,  1 9 2 7 --------------------------------------  5 7 ,  3 0 0 .  7 0

S a la r ie s ,  s h i p p i n g  s e r v ic e ,  1 9 2 6 ________________________________  2 , 9 0 3 . 8 3

S a l a r ie s ,  s h i p p i n g  s e r v i c e ,  1 9 2 7 ________________________________  3 2 ,  3 2 4 .  2 4

R e f u n d i n g  m o n e y s  e r r o n e o u s ly  r e c e i v e d ______________________  1, 1 5 7 . 7 0

R e f u n d i n g  c h a r g e s  e r r o n e o u s ly  e x a c t e d _______________________  1, 0 9 2 .  4 6  .

8  REPO R T TO T H E  SECRETARY  OF C O M M ERC E

T o t a l . .............................................................. ................................. .................  5 2 3 , 4 5 4 . 9 2

B u r e a u  o f  F i s h e r i e s :

F i s h e r i e s  o f  A l a s k a ,  1 9 2 4 - 2 5 -----------------------------------------------------  1 S 1 . 5 0

F i s h  h a t c h e r y ,  N a s h u a ,  N .  H . ,  1 9 2 6 - 2 7  _____________________  2 3 , 0 4 5 .  1 2

F i s h  h a t c h e r y ,  S a n  M a r c o s ,  T e x ______________________________  8 0 1 .  7 1

F i s h  c u l t u r a l  s t a t i o n ,  C o l o r a d o ,  1 9 2 7 --------------------------------------  2 , 3 5 2 .  3 6

M i s c e l l a n e o u s  e x p e n s e s ,  1 9 2 3 ---------------------------- --------- -------------  2 . 4 0

M i s c e l l a n e o u s  e x p e n s e s ,  1 9 2 4 -------------------- --------------- ---------------  1 4 . 5 9

M i s c e l l a n e o u s  e x p e n s e s ,  1 9 2 5 ---------------------------------------------------  4 7 7 .  7 6

M i s c e l l a n e o u s  e x p e n s e s ,  1 9 2 6 _________________________________  8 5 , 4 5 7 .  8 1

M i s c e l l a n e o u s  e x p e n s e s ,  1 9 2 6 - 2 7 ______________________________  3 2 ,  0 2 0 .  7 4

M i s c e l l a n e o u s  e x p e n s e s ,  1 9 2 7 __________________________________ 5 0 6 ,  7 1 9 .  1 6

M i s c e l l a n e o u s  e x p e n s e s ,  1 9 2 7 - 2 8 . . ____________________________  4 1 . 6 1

P a y ,  o f f ic e r s  a n d  c r e w  o f  v e s s e l s ,  A l a s k a  f i s h e r ie s  s e r v ic e ,  1 9 2 6 .  1, 0 7 0 .  0 0

P o w e r  v e s s e l  f o r  A l a s k a  f i s h e r ie s ,  1 9 2 7 _______________   1 1 , 2 0 3 .  4 1

P r o t e c t i n g  s e a l  a n d  s a l m o n  f i s h e r ie s  o f  A la s k a ,  1 9 2 5 -------------  1 7 . 6 5

P r o t e c t i n g  s e a l  a n d  s a l m o n  f i s h e r ie s  o f  A la s k a ,  1 9 2 6 _______  1 8 , 6 0 3 .  8 9

P r o t e c t i n g  s e a l  a n d  s a l m o n  f i s h e r ie s  o f  A la s k a .  1 9 2 7 _______  1 9 8 ,  0 2 9 .  5 6

P r o t e c t i n g  s e a l  a n d  s a l m o n  f i s h e r ie s  o f  A l a s k a ,  1 9 2 4 - 2 5 ____  3 7 5 .  3 2

P r o t e c t i n g  s e a l  a n d  s a l m o n  f i s h e r ie s  o f  A l a s k a ,  1 9 2 6 - 2 7 ------  9 1 ,  6 8 2 .  7 7

S a la r ie s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 6 ____________________________  4 2 ,  4 8 3 .  1 4

S a la r ie s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 7  ___________________________  6 1 7 ,  5 2 5 .  8 4

U p p e r  M is s i s s i p p i  R i v e r  f i s h  r e f u g e ___________________________ 1 0 , 6 1 0 .  8 3

U p p e r  M is s i s s i p p i  R i v e r  f i s h  r e f u g e ,  1 9 2 7 ____________________  2 7 3 .  3 2

T o t a l .................................... ............ ...................... .................... .......................  1 , 6 4 2 , 9 9 0 . 4 9

B u r e a u  o f  t h e  C e n s u s :

C e n s u s  o f  a g r ic u l t u r e ,  1 9 2 5 - 2 6 ________________   2 , 1 1 3 . 4 5

C e n s u s  o f  a g r ic u l t u r e ,  1 9 2 5 - 1 9 2 7 ______________________________  1 4 6 , 7 3 0 .  9 7

C o l l e c t i n g  s t a t i s t i c s ,  1 9 2 4 ______________________________________  3 . 8 0

C o l l e c t in g  s t a t i s t i c s ,  1 9 2 6 _______________________________ ______  9 2 ,  1 2 8 . 7 8

C o l l e c t i n g  s t a t i s t i c s ,  1 9 2 7 ______ _______________________________  7 6 4 , 3 4 5 . 5 6

C o l l e c t i n g  s t a t i s t i c s ,  1 9 2 6 - 2 7 __________________________________  7 8 ,  8 8 6 .  1 8

S a la r ie s ,  B u r e a u  o f  t h e  C e n s u s ,  1 9 2 6 __________ T______________  4 1 ,  9 7 1 .  3 9

S a la r ie s ,  B u r e a u  o f  t h e  C e n s u s ,  1 9 2 7 _________________________  8 8 0 ,  2 6 5 .  7 8

T a b u l a t i n g  m a c h i n e s ,  1 9 2 6 ___    2 , 6 4 9 .  5 2

T a b u l a t i n g  m a c h i n e s ,  1 9 2 7 ____________________________________  3 4 ,  8 4 0 .  1 8

T o t a l ________________ _______________ _________________________  2 , 0 4 3 , 9 3 5 . 6 1

B u r e a u  o f  L i g h t h o u s e s :

A i d s  t o  n a v i g a t i o n ,  D e l a w a r e  B a y  e n t r a n c e _________________  3 , 5 4 0 .  6 3

A i d s  t o  n a v i g a t i o n ,  L i g h t h o u s e  S e r v ic e ______________________  3 7 5 ,  0 5 3 .  7 2

A id s  t o  n a v i g a t i o n ,  C h e s a p e a k e  B a y ,  M d .  a n d  V a __________  3 , 4 6 2 .  6 7

C a p e  C h a r l e s  L i g h t  V e s s e l ,  V a _____ __________________________  1 0 ,  3 8 0 .  5 4

D e t r o i t  R i v e r  l i g h t s ,  M i c h ____________________________________  9 , 2 9 4 .  7 6

D i a m o n d  S h o a l  L i g h t  V e s s e l ,  N .  C ___________________________  4 , 4 4 0 .  0 0

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 1 9 _________________  6 7 . 8 0

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 2 _________________  1 4 . 5 0

G e n e r a l  e x p e n s e s .  L i g h t h o u s e  S e r v ic e ,  1 9 2 3 _________________  7 2 . 3 1

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 4 _________________  2 . 1 8

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 5 _________________  9 1 4 .  4 2
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B u r e a u  o f  L i g h t h o u s e s — C o n t i n u e d .

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 6 ---------------------------- $ 5 4 1 ,  8 5 5 .  1 3

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 7 ---------------------------- 3 , 6 8 8 ,  4 9 0 .  6 3

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 7 - 2 8 ---------------------- 5 , 0 0 0 .  0 0

R e p a i r s  d u e  t o  h u r r i c a n e  d a m a g e s ,  L i g h t h o u s e  S e r v i c e ---------  7 3 ,  5 6 5 .  7 8

R e t i r e d  p a y ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 6 _______________________  5 , 2 0 0 .  8 9

R e t i r e d  p a y ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 7 ________________________ 1 5 9 ,  4 1 4 .  5 5

R e t i r e d  p a y ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 7 - 2 8 ____________________  2 7 , 4 6 0 .  2 1

R a d io  i n s t a l l a t i o n  o n  l i g h t h o u s e  t e n d e r s ______________________  5 , 9 6 0 .  0 0

S a la r ie s ,  B u r e a u  o f  L i g h t h o u s e s ,  1 9 2 6 -------------------------------------  3 , 6 0 3 .  0 0

S a la r ie s ,  B u r e a u  o f  L i g h t h o u s e s ,  1 9 2 7 -------------------------------------  8 0 .  0 0 3 .  1 6

S a la r ie s ,  k e e p e r s  o f  l i g h t h o u s e s ,  1 9 2 6 _________________________  0 0 ,  2 8 3 .  6 5

S a la r ie s ,  k e e p e r s  o f  l i g h t h o u s e s ,  1 9 2 7 _________________________  1, 8 7 3 ,  1 1 7 . 4 5

S a la r ie s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 6 ____________________________  5 , 6 7 1 .  7 7

S a la r ie s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 7 ____________________________  5 4 4 ,  4 2 9 .  8 0

S a la r ie s ,  l i g h t h o u s e  v e s s e l s ,  1 9 2 5 ______________________________  7 2 .  5 0

S a la r ie s ,  l i g h t h o u s e  v e s s e l s ,  1 9 2 6 ______________________________  6 7 , 9 9 4 .  5 4

S a la r ie s ,  l i g h t h o u s e  v e s s e l s ,  1 9 2 7 ----------------------------------------------  2 ,  1 8 7 ,  2 0 6 .  7 9

V e s s e l s  f o r  L i g h t h o u s e  S e r v i c e ________________________________  3 1 7 ,  0 4 7 .  5 9

T o t a l ___________________ _______ _________ _______ ________ 1 0 , 0 5 6 , 6 2 1 . 0 3

A e r o n a u t i c s  B r a n c h :

A ir c r a f t  i n  c o m m e r c e ,  1 9 2 7 ____________________________________  1 7 8 ,  7 0 9 .  1 7

A ir c r a f t  in  c o m m e r c e ,  1 9 2 7 - 2 8 -------------   4 3 ,  9 6 4 .  0 4

A i r - n a v i g a t io n  f a c i l i t i e s ,  1 9 2 7 _________________________________  2 2 3 ,  0 6 6 .  6 0

A i r - n a v i g a t io n  f a c i l i t i e s ,  1 9 2 7 - 2 8 ______________________________  4 4 ,  4 0 5 .  6 9

T o t a l __________________ ___________ ______ ___________ __________  4 9 0 ,  1 4 5 .  5 0

P a t e n t  O ff ic e :

A d d i t io n a l  e m p l o y e e s ,  1 9 2 6 _______________________ ____________  3 , 7 7 4 .  2 6

A d d i t io n a l  e m p l o y e e s ,  1 9 2 7 - ,   ________________________________  2 4 ,  8 0 9 .  6 9

C o n t i n g e n t  e x p e n s e s ,  P a t e n t  O ff ic e ,  1 9 2 6 _____________________  2 , 6 5 8 .  0 2

D i s p o s i t i o n  o f  P a t e n t  O f f ic e  m o d e l s ,  1 9 2 5 - 2 6 __________ ______  3 0 8 .  7 7

F u r n i t u r e  a n d  f i l in g  c a s e s ,  1 9 2 6 . . ........... .. .............................. ............  5 , 1 4 4 . 5 0

F u r n i t u r e  a n d  f i l in g  c a s e s ,  1 9 2 7 ................ - ............... - ............ .. .......... 1 7 , 1 8 9 . 6 3

P h o t o l i t h o g r a p h i n g ,  1 9 2 5 ______________________________________  7 7 . 5 0

P h o t o l i t h o g r a p h i n g ,  1 9 2 6 _____________________________________ -  2 3 ,  2 7 7 .  8 1

P h o t o l i t h o g r a p h i n g ,  1 9 2 7 ______________________________________  1 9 8 , 3 3 8 .  8 8

P r i n t i n g  a n d  b i n d i n g ,  P a t e n t  O f f ic e ,  1 9 2 6 ____________________  5 . 5 8

P r i n t i n g  a n d  b i n d i n g ,  P a t e n t  O ff ic e ,  1 9 2 7 ------- --------- -------------  4 0 7 ,  2 1 4 .  4 7

P u b l i c  s e a r c h  r o o m ,  1 9 2 7 ______________________________________  1 7 , 5 1 5 .  8 1

P u b l i c  u s e  o f  i n v e n t i o n s  a n d  d e f e n d i n g  s u i t s ,  1 9 2 6 __________  3 1 2 .  6 4

P u b l i c  u s e  o f  i n v e n t i o n s  a n d  d e f e n d i n g  s u i t s ,  1 9 2 7 __________ 5 3 2 .  8 6

S a la r ie s ,  P a t e n t  O f f ic e ,  1 9 2 6 ___________________________________  9 7 ,  0 7 5 .  0 6

S a la r ie s ,  P a t e n t  O f f ic e ,  1 9 2 7 ___________________________________  2 ,  2 1 8 ,  2 3 1 .  9 5

S c i e n t i f i c  l ib r a r y ,  1 9 2 5 _________________________________________  5 2 .  8 1

S c i e n t i f i c  l ib r a r y ,  1 9 2 6 _________________________________________  1 , 9 8 3 .  8 7

S c i e n t i f i c  l ib r a r y ,  1 9 2 7 _________________ i _______________________  5 , 6 3 1 .  9 0

S t a t i o n e r y ,  P a t e n t  O f f ic e ,  1 9 2 6 ________________________________  1 , 3 7 3 .  6 4

T o t a l ................ .................... .. ............... .................... ................. .. ....................  3 , 0 2 5 ,  5 0 9 .  6 5

C o a s t  a n d  G e o d e t i c  S u r v e y :

A ir  S e r v ic e ,  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  C o a s t  a n d

G e o d e t i c ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 7 ______________ _________ 4 5 7 .  5 7

G e n e r a l  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 5 ____ ___  7 6 . 3 3

G e n e r a l  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 6 ________  5 , 2 0 3 .  3 9

G e n e r a l  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 7 ________  6 3 , 2 6 4 .  2 2

G e o l o g i c a l  S u r v e y  ( I n t e r i o r  t r a n s f e r  t o  C o m m e r c e ,  a c t  o f

M a y  2 1 ,  1 9 2 0 ) , ' 1 9 2 7 _________________________________________  6 4 3 .  5 9

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 4 __________  9. 2 5

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 5 ............   1 2 ,  8 2 5 .  6 7

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 6 ----------------  1 1 6 ,  8 6 1 .  0 4

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 7  — ..............  4 9 4 ,  0 0 8 .  9 0

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 7 - 2 8 ----------  2 4 7 .  8 6



C o a s t  a n d  G e o d e t i c  S u r v e y — C o n t i n u e d .

G e o l o g i c a l  S u r v e y  ( I n t e r i o r  t r a n s f e r  t o  C o m m e r c e ,  a c t  o f

M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 0 ______________________: _________________  $ 6 2 4 .  4 7

P a y  a n d  a l l o w a n c e s ,  c o m m i s s i o n e d  o f f ic e r s ,  C o a s t  a n d

G e o d e t i c  S u r v e y ,  1 9 2 3 _______________________________________  5 4 . 0 0

P a v  a n d  a l l o w a n c e s ,  c o m m i s s i o n e d  o f f ic e r s ,  C o a s t  a n d

G e o d e t i c  S u r v e y ,  1 9 2 4 _____________________________________ !_ 3 0 1 .  0 5

P a v  a n d  a l l o w a n c e s ,  c o m m i s s i o n e d  o f f ic e r s ,  C o a s t  a n d

G e o d e t i c  S u r v e y ,  1 9 2 5 _________ ______ ______________________  1 3 2 .  0 0

P a v  a n d  a l l o w a n c e s ,  c o m m i s s i o n e d  o f f ic e r s ,  C o a s t  a n d

G e o d e t i c  S u r v e y ,  1 9 2 6 _______________________________________ 4 1 ,  4 9 2 .  4 9

P a v  a n d  a l l o w a n c e s ,  c o m m i s s i o n e d  o f f ic e r s ,  C o a s t  a n d

G e o d e t i c  S u r v e y ,  1 9 2 7 ______________________________________  4 3 1 ,  0 0 3 .  7 6

P a y ,  e t c . ,  o f f ic e r s  a n d  m e n ,  v e s s e l s ,  C o a s t  S u r v e y ,  1 9 2 6 _______  9 3 ,  6 1 7 .  3 6

P a y ,  e t c . ,  o f f ic e r s  a n d  m e n ,  v e s s e l s ,  C o a s t  S u r v e y ,  1 9 2 7 ____ 4 9 0 ,  8 8 0 .  3 3

R e p a i r s  o f  v e s s e l s ,  C o a s t  S u r v e y ,  1 9 2 5 _______________________  1 3 . 0 5

R e p a i r s  o f  v e s s e l s ,  C o a s t  S u r v e y ,  1 9 2 6 _______________________  1 5 , 3 1 8 .  9 1

R e p a i r s  o f  v e s s e l s ,  C o a s t  S u r v e y ,  1 9 2 7 __________________________  6 6 ,  7 0 4 .  6 4

S a la r ie s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 6 ___________________  2 1 . 2 3

S a la r ie s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 7 ___________________  4 2 3 ,  8 0 9 .  3 0
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T o t a l _________ _______ _ _______ ________ _______ _______________  2 , 2 5 7 ,  5 7 0 .  4 1

B u r e a u  o f  M in e s :

A ir  S e r v ic e ,  A r m y  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

M in e s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 _________________________  1 3 , 2 1 2 .  2 1

A ir  S e r v ic e ,  A r m v  ( W a r  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

M in e s ,  a c t  o f  J u n e  5 ,  1 9 2 4 ) ,  1 9 2 5 __________________________  4 9 . 5 7
A v i a t i o n ,  N a v v  ( N a v y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

M i n e s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 4 _________________________  9 . 1 7
A v i a t i o n ,  N a v y  ( N a v y  t r a n s f e r  t o  C o m m e r c e ,  B u r e a u  o f

M in e s ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 ________ _______ ________  1 2 , 0 2 6 .  0 1
C a r e ,  e t c . ,  b u i ld in g s  a n d  g r o u n d s ,  B u r e a u  o f  M in e s ,  P i t t s 

b u r g h ,  P a . ,  1 9 2 6 _______ _______ ______________________________  3 , 1 3 8 . 5 4
C a r e ,  e t c . ,  b u i l d i n g s  a n d  g r o u n d s ,  B u r e a u  o f  M in e s ,  P i t t s 

b u r g h ,  P a . ,  1 9 2 7 _____________________________________________  6 0 ,  6 2 1 .  1 2
C o n t i n g e n t  e x p e n s e s ,  B u r e a u  o f  M in e s ,  1 9 2 6 _________________ 2 , 1 5 9 . 9 0
E x p e n s e s ,  m i n i n g  e x p e r i m e n t  s t a t i o n s ,  1 9 2 6 _________________  1 3 , 3 8 1 .  5 1
E x p e n s e s ,  m i n i n g  e x p e r i m e n t  s t a t i o n s ,  1 9 2 7 _________________  1 6 2 ,  8 0 6 .  0 3
G e n e r a l  e x p e n s e s ,  B u r e a u  o f  M in e s ,  1 9 2 6 ____________________  4 , 9 7 1 .  9 3
G e n e r a l  e x p e n s e s ,  B u r e a u  o f  M in e s ,  1 9 2 7 ____________________  7 4 ,  7 8 2 .  9 7
H e l i u m ,  c o n s e r v a t i o n ,  p r o d u c t i o n ,  a n d  e x p l o i t a t i o n ,  B u r e a u

o f  M in e s  ( a c t  o f  M a r c h  2 4 ,  1 9 2 5 ) ,  1 9 2 6 ___________________  5 7 ,  5 9 4 .  5 6
H e l i u m ,  c o n s e r v a t i o n ,  p r o d u c t i o n ,  a n d  e x p l o i t a t i o n ,  B u r e a u

o f  M in e s  ( a c t  o f  A p r i l  2 9 ,  1 9 2 6 ) ,  1 9 2 7 _____________________  2 4 2 ,  3 4 1 .  9 8
H e l i u m ,  p r o d u c t i o n  a n d  c o n s e r v a t i o n ,  B u r e a u  o f  M in e s ,

1 9 2 7 - 2 8 _______________________________________________________  1 1 8 .  1 8
H e l i u m  i n v e s t i g a t i o n s ,  1 9 2 7 ___________________________________  6 8 ,  3 5 2 .  2 0
H e l i u m  r e s e r v e ,  1 9 2 6 ___________________________________________  8 0 ,  0 0 0 .  0 0
I n v e s t i g a t i n g  m i n e  a c c i d e n t s ,  1 9 1 9 ___________________________  1 5 . 0 0
I n v e s t i g a t i n g  m i n e  a c c i d e n t s ,  1 9 2 5 ____ ___ ___________________  1 8 . 7 4
I n v e s t i g a t i n g  m i n e  a c c i d e n t s ,  1 9 2 6 ___________________________  1 9 , 5 7 8 . 2 0
I n v e s t i g a t i n g  m i n e  a c c i d e n t s ,  1 9 2 7 ___________________________  3 8 1 ,  2 8 4 .  3 8
I n v e s t i g a t i n g  p o t a s h  d e p o s i t s ,  1 9 2 7 ___________________________  3 4 ,  2 4 4 .  8 9
M a i n t e n a n c e  a n d  o p e r a t io n  f u e l  y a r d s ,  D i s t r i c t  o f  C o l u m b ia ,

B u r e a u  o f  M in e s ,  1 9 2 5 - 2 6 __________________________________  2 , 7 2 1 .  8 5
M a i n t e n a n c e  a n d  o p e r a t io n  f u e l  y a r d s ,  D i s t r i c t  o f  C o l u m b ia ,

B u r e a u  o f  M in e s ,  1 9 2 6 - 2 7 ___________________________________  1 , 7 8 0 ,  3 3 5 .  7 9
M in e r a l  m i n i n g  i n v e s t i g a t i o n s ,  B u r e a u  o f  M in e s ,  1 9 2 6 _____ 8 , 6 8 3 .  7 7
M in e r a l  m i n i n g  i n v e s t i g a t i o n s ,  B u r e a u  o f  M in e s ,  1 9 2 7 _____  1 3 5 ,  3 3 1 .  0 1
M in in g  i n v e s t i g a t i o n s  in  A la s k a ,  1 9 2 6 _____________ ___ _______  1, 0 6 1 .  2 5
M in in g  i n v e s t i g a t i o n s  in  A la s k a ,  1 9 2 7 ________________________  1 0 , 3 7 9 .  7 8
M in e r a l  r e s o u r c e s ,  1 9 2 6 _________________ _______ _______________  5 , 6 5 3 .  3 6
M in e r a l  r e s o u r c e s ,  1 9 2 7 ________________________________________  1 1 2 , 6 2 3 .  5 8
O il ,  g a s ,  a n d  o i l  s h a le  i n v e s t i g a t i o n s  a n d  l e a s in g s ,  B u r e a u  o f

M in e s ,  1 9 2 5 __________________________________________________  9 . 0 4
O il ,  g a s ,  a n d  o i l  s h a l e  i n v e s t i g a t i o n s  a n d  l e a s in g s ,  B u r e a u  o f

M in e s ,  1 9 2 6 _______ __________________ ________________________  1 7 , 7 0 3 . 9 6
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B u r e a u  o f  M i n e s — C o n t i n u e d .

O il ,  g a s ,  a n d  o i l  s h a le  i n v e s t i g a t i o n s ,  B u r e a u  o f  M in e s ,  1 9 2 7 . .  $ 2 0 2 ,  7 8 2 .  3 6

O il  s h a le  i n v e s t i g a t i o n s ,  1 9 2 5 - 2 6 ______________________________  2 9 ,  9 8 9 .  5 8

O il  s h a le  i n v e s t i g a t i o n s ,  1 9 2 7 __________________________________  8 8 ,  5 2 9 .  1 0

O p e r a t i n g  m i n e  r e s c u e  c a r s  a n d  s t a t i o n s ,  1 9 2 5 _______________  2 3 3 .  2 4

O p e r a t i n g  m i n e  r e s c u e  c a r s  a n d  s t a t i o n s ,  1 9 2 6 _______________  2 5 ,  9 6 8 .  9 2

O p e r a t i n g  m i n e  r e s c u e  c a r s  a n d  s t a t i o n s ,  1 9 2 7 _______________  2 6 2 ,  4 5 7 .  6 6

P r i n t i n g  a n d  b i n d i n g ,  B u r e a u  o f  M in e s ,  1 9 2 5 ________________  5 ,  0 3 8 .  S I

P r i n t i n g  a n d  b i n d i n g ,  B u r e a u  o f  M in e s ,  1 9 2 6 ________________  3 6 .  2 1 8 .  3 9

S t a t i o n e r y ,  B u r e a u  o f  M i n e s ,  1 9 2 6 ___________________________  2 , 3 8 0 .  0 3

T e s t i n g  f u e l ,  B u r e a u  o f  M in e s ,  1 9 2 5 __________________________  2 5 . 0 6

T e s t i n g  f u e l ,  B u r e a u  o f  M in e s ,  1 9 2 6 __________________________  6 , 8 7 3 .  3 9

T e s t i n g  f u e l ,  B u r e a u  o f  M i n e s ,  1 9 2 7 __________________________  1 4 3 , 5 2 8 .  6 6

T o t a l ....................................... ............ ...............................................................  4 , 1 0 9 , 2 3 5 . 6 8

G r a n d  t o t a l . ___________________ _______ ________ ____________  3 2 ,  2 7 9 ,  0 1 9 .  8 8

T h e  m i s c e l l a n e o u s  r e c e i p t s  f o r  t h e  f i s c a l  y e a r  a r e  s h o w n  b e l o w ,  b y  

b u r e a u s .

C o a s t  a n d  G e o d e t i c  S u r v e y :

S a le  o f  c h a r t s ,  p u b l i c a t i o n s ,  o l d  p r o p e r t y ,  e t c _________________  $ 6 7 ,  2 3 0 .  9 2

M is c e l l a n e o u s  r e f u n d s _________________________________ ______ . . .  2 . 7 0

* B u r e a u  o f  t h e  C e n s u s :  S a le  o f  p u b l i c a t i o n s ,  e t c ___________ ________  7 6 9 . 0 0
B u r e a u  o f  F is h e r ie s :

S a le  o f  f u r - s e a l  s k i n s ____________________________________________  2 5 9 ,  7 5 1 . 4 5
S a le  o f  f o x  s k i n s _______________________________________________   2 1 ,  0 0 8 .  0 8
S a le  o f  s e a l  o i l ___________________________________________________  1, 3 0 2 .  4 3
M e a l s  f u r n i s h e d  e m p l o y e e s  a t  i s o l a t e d  s t a t i o n s _______________  1, 6 0 4 . 9 2
S a le  o f  o l d  p r o p e r t y _____________________________________________  4 , 6 9 7 .  7 8

B u r e a u  o f  S t a n d a r d s :
S a le  o f  o ld  p r o p e r t y ___________________________________  .  ____  5 2 . 6 7
T e s t  f e e s __________________________________________________________  6 6 ,  4 8 5 .  2 8

S t e a m b o a t  I n s p e c t i o n  S e r v ic e :  S a l e  o f  o ld  p r o p e r t y _______ ______  2 6 . 3 5
B u r e a u  o f  L i g h t h o u s e s :

E a r n i n g s  o n  r a d i o g r a m s _________________________________ _______  2 5 . 3 0
M i s c e l l a n e o u s  r e f u n d s ______ ______ ______________________________  5 6 ,  7 5 9 . 5 4
R e i m b u r s e m e n t  f o r  l o s s  a n d  d a m a g e  t o  G o v e r n m e n t  p r o p e r t y .  2 , 9 4 8 .  5 2
R e n t a l s ____________________________________ _______________________ 4 , 0 0 0 . 1 8

B u r e a u  o f  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e :
R e g i s t r a t i o n  f e e s  e t c . ,  C h in a  t r a d e  a c t _________________  1, 2 2 5 . 0 0
M is c e l l a n e o u s  r e f u n d s ______________________________ ____________  5 , 1 6 0 . 9 3

O ff ic e  o f  t h e  S e c r e t a r y :
C e r t i f i c a t i o n  f e e s  (3 7  S t a t .  4 9 7 ) ________________________________  2 1 7 .  5 0
M is c e l l a n e o u s  r e f u n d s __________________________________________  6 6 5 .  8 9

P a t e n t  O ff ic e :  P a t e n t  f e e s ,  e t c __________________ _______ ____________  3 , 4 6 4 ,  6 3 2 .  4 1
B u r e a u  o f  M in e s :

A n a ly s i s  s a m p l e s ___________ ____________ ___ __________ _________  7 , 5 7 9 .  7 5
M is c e l l a n e o u s  r e f u n d s ____________________________________  . . .  1 , 8 2 0 . 1 9

B u r e a u  o f  N a v i g a t i o n :
T o n n a g e  t a x . __________ ___________ ______ ________________ _______  2 , 2 4 5 ,  5 1 1 . 6 8
N a v i g a t i o n  f e e s _________________________________________ ________  2 4 0 , 9 8 6 . 0 2
N a v i g a t i o n  f i n e s __________________________ ______ _____ _______  _ _ 1 0 3 , 7 3 4 .  2 1
M is c e l l a n e o u s  r e f u n d s ___________________________________________  2 . 2 5

T o t a l ............. ................................... .. .................... .......... .. ................. ...............  6 ,  5 5 8 ,  2 0 0 . 9 5

T h e follow ing unexpended balances of appropriations were turned  
in to  the surplus fund June 30, 1927, in accordance w ith  the act of 
June 20, 1874 (18 S ta t. 110-1 1 1 ):

S a la r ie s ,  O f f ic e  o f  S e c r e t a r y  o f  C o m m e r c e ,  1 9 2 2 ______  _ .  ...........  $ 1 3 .  5 4
S a la r ie s ,  O ff ic e  o f  S e c r e t a r y  o f  C o m m e r c e ,  1 9 2 5 ............. ........  ................  1 1 , 1 4 9 .  9 3
I n c r e a s e  o f  c o m p e n s a t i o n ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 1 9 _____________  2 0 . 0 0
I n c r e a s e  o f  c o m p e n s a t i o n ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 2 ......................   3. 3 4
I n c r e a s e  o f  c o m p e n s a t i o n ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 4 _________________ 8 4 . 6 7
C o n t i n g e n t  e x p e n s e s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 4 ..............................  8 . 3 0
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C o n t i n g e n t  e x p e n s e s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 ____________

R e n t ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 . .  ______________________ _____

S a la r ie s ,  B u r e a u  o f  t h e  C e n s u s ,  1 9 2 5 __________________________________

C o l l e c t i n g  s t a t i s t i c s ,  B u r e a u  o f  t h e  C e n s u s ,  1 9 2 3 ____________________

C o l l e c t i n g  s t a t i s t i c s ,  B u r e a u  o f  t h e  C e n s u s ,  1 9 2 1 _____________________

C o l l e c t i n g  s t a t i s t i c s ,  B u r e a u  o f  t h e  C e n s u s ,  1 9 2 5 ___ ___ ______________

E x p e n s e s  o f  t h e  F o u r t e e n t h  C e n s u s ,  1 9 2 0 - 1 9 2 2 ______________________

T a b u l a t i n g  m a c h i n e s ,  B u r e a u  o f  t h e  C e n s u s ,  1 9 2 5 ___________________

S a la r ie s ,  B u r e a u  o f  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e ,  1 9 2 5 _________

C o m m e r c i a l  f i t t a c h é s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 1 9 ________ ______

C o m m e r c i a l  a t t a c h é s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 0 ______________

C o m m e r c i a l  a t t a c h é s ,  D e p a r t e m n t  o f  C o m m e r c e ,  1 9 2 1 ........ ....... .......

C o m m e r c i a l  a t t a c h é s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 2 ______________

C o m m e r c ia l  a t t a c h é s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 3 -  ____________

C o m m e r c i a l  a t t a c h é s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 4 ______________

C o m m e r c i a l  a t t a c h é s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 ___________ _

C o m p i l i n g  f o r e i g n  t r a d e  s t a t i s t i c s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 -

D i r e c t o r y  o f  f o r e i g n  b u y e r s ,  1 9 2 5 ____________ ______ ___________________

D i s t r i c t  a n d  c o o p e r a t i v e  o f f ic e  s e r v ic e ,  D e p a r t m e n t  o f  C o m m e r c e ,

1 9 2 4  _________________________________________________________________

D i s t r i c t  a n d  c o o p e r a t i v e  o f f ic e  s e r v i c e ,  D e p a r t m e n t  o f  C o m m e r c e ,

1 9 2 5  _________________________________________________________________

E n f o r c e m e n t  o f  t h e  C h in a  t r a d e  a c t ,  1 9 2 5 ____________________________

E x p o r t  i n d u s t r i e s ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 - _________________

I n v e s t i g a t i n g  s o u r c e s  o f  c r u d e  r u b b e r ,  1 9 2 3 - 2 4 - - . ___________________

I n v e s t i g a t i n g  s o u r c e s  o f  c r u d e  r u b b e r ,  1 9 2 5 ___________________ _______

I n v e s t i g a t i o n  o f  f o r e ig n  t r a d e  r e s t r i c t i o n s ,  1 9 2 5 _________________ _____

P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 0 ______________

P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 1 ______________

P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 2 ______________

P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 3 ______________

P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 4 ______________

P r o m o t i n g  c o m m e r c e ,  D e p a r t m e n t  o f  C o m m e r c e ,  1 9 2 5 ______________

P r o m o t i n g  c o m m e r c e ,  S o u t h  a n d  C e n t r a l  A m e r ic a ,  1 9 2 3 ____________

P r o m o t i n g  c o m m e r c e ,  S o u t h  a n d  C e n t r a l  A m e r ic a ,  1 9 2 4 ____________

P r o m o t i n g  c o m m e r c e ,  S o u t h  a n d  C e n t r a l  A m e r ic a ,  1 9 2 5 ____________

P r o m o t i n g  c o m m e r c e  in  t h e  F a r  E a s t ,  1 9 2 2 __________________________

P r o m o t i n g  c o m m e r c e  in  t h e  F a r  E a s t .  1 9 2 3 ___________________________

P r o m o t i n g  c o m m e r c e  in  t h e  F a r  E a s t ,  1 9 2 4 ___________________________

P r o m o t i n g  c o m m e r c e  in  t h e  F a r  E a s t ,  1 9 2 5 _______________________

R a w  m a t e r i a l  i n v e s t i g a t i o n s ,  1 9 2 5 _____________ _ ___________________

T r a n s p o r t a t i o n  o f  f a m i l i e s  a n d  e f f e c t s  o f  o f f ic e r s  a n d  e m p l o y e e s ,

B u r e a u  o f  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e ,  1 9 2 4 ___________ _____

T r a n s p o r t a t i o n  o f  f a m i l i e s  a n d  e f f e c t s  o f  o f f ic e r s  a n d  e m p l o y e e s ,

B u r e a u  o f  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e ,  1 9 2 5 _________________

T r a n s p o r t a t i o n  a n d  i n t e r m e n t  o f  r e m a in s  o f  o f f ic e r s  a n d  e m p l o y e e s ,

B u r e a u  o f  F o r e ig n  a n d  D o m e s t i c  C o m m e r c e ,  1 9 2 5 _________________

C a r e ,  e t c . ,  o f  b u i ld in g s  a n d  g r o u n d s ,  B u r e a u  o f  M in e s ,  P i t t s b u r g h ,

P a . ,  1 9 2 5 ______________________________________________________________

E n f o r c e m e n t  o f  m in e r a l  l e a s e s ,  B u r e a u  o f  M in e s ,  1 9 2 5 ______________

E x p e n s e s ,  m i n i n g  e x p e r i m e n t  s t a t i o n s ,  B u r e a u  o f  M in e s ,  1 9 2 5 ___ _

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  M in e s ,  1 9 2 5 _____________________________

I n v e s t i g a t i n g  m in e  a c c i d e n t s ,  1 9 2 5 ____________________________________

M in e r a l  m i n i n g  i n v e s t i g a t i o n s ,  B u r e a u  o f  M in e s ,  1 9 2 5 ________ ______

M i n i n g  i n v e s t i g a t i o n s  in  A l a s k a ,  1 9 2 5 _________________________________

O il ,  g a s ,  a n d  o i l  s h a le  i n v e s t i g a t i o n s  a n d  l e a s in g ,  B u r e a u  o f  M in e s ,

1 9 2 4 . 1  ________________________________________________ ______ ________

O il ,  g a s ,  a n d  o i l  s h a le  i n v e s t i g a t i o n s  a n d  l e a s in g ,  B u r e a u  o f  M in e s ,

1 9 2 5 . 1  _______________________________________________________________

O p e r a t i n g  m i n e  r e s c u e  c a r s  a n d  s t a t i o n s ,  B u r e a u  o f  M in e s ,  1 9 2 5  —  
P u r c h a s e  a n d  e q u i p m e n t  o f  m i n e  r e s c u e  c a r s ,  B u r e a u  o f  M i n e s ,  1 9 2 5 -

T e s t i n g  f u e l ,  B u r e a u  o f  M in e s ,  1 9 2 5 ___________________________________

S a l a r ie s ,  O ff ic e  o f  S u p e r v i s i n g  I n s p e c t o r  G e n e r a l ,  S t e a m b o a t  I n 

s p e c t i o n  S e r v ic e ,  1 9 2 5 ________________________________________________

S a la r ie s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 5 _________________________

C le r k  h ir e ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 5 ----------------------------------

C o n t i n g e n t  e x p e n s e s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 1 ___________

$ 9 , 9 3 3 .  I S  
2 0 0 .  0 4

2 , 3 0 7 .  S I

. 3 5  
1. 00

6 , 9 2 2 .  9 S

. 5 0

9 2 . 0 4  ,

9 2 1 .  7 8  
5 7 . 2 1  :

5 1 2 .  3 6  :

3 1 . 7 6  
6 3 0 .  6 3  i 
4 7 0 .  4 0  ; 

2 8 . 7 6  : 
2 3 , 6 3 8 .  5 7  

8 ,  7 2 8 .  7 5  
3 1 0 .  8 5

1. 7 4

7 , 9 5 9 .  3 0

3 , 2 7 4 . 8 2  
5 , 6 7 9 .  3 0 ,

3 , 3 4 5 .  6 9  
2 , 7 9 4 .  3 8

8 8 7 .  1 5  
1 5 2 . 0 0  
1 5 7 . 4 4  
2 4 7 . 6 9  
5 4 0 .  4 8  
3 3 3 .  0 6

1 3 , 3 8 8 .  6 0  
2 5 5 .  4 4  
3 3 6 .  8 9

1, 7 8 9 .  0 4  
8 9 5 .  6 2  
4 4 0 .  3 1  

6 4 .  9 2

8 , 2 6 6 .  4 4  
7 , 2 9 6 .  0 6

3 3 0 .  1 2

6 3 . 11

1, 4 5 3 .  9 3

5 0 4 .  4 0

4 , 9 3 2 .  4 0

1, 1 1 6 . 5 2

2 , 3 4 1 .  8 9

3 , 0 0 9 .  3 8

2 , 5 0 5 .  4 3  
7 5 9 .  6 6

4 3 . 4 6

6 8 ,  2 8 9 .  8 7  
1 , 9 6 8 .  6 4  

6 7 . 1 4  
1, 5 1 6 .  5 9

1 7 0 . 9 3

1 4 , 1 7 0 . 0 1

3 , 1 8 1 .  5 7

7 6 . 8 5
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C o n t i n g e n t  e x p e n s e s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 2 -----------------  $ 4 ,  9 2

C o n t i n g e n t  e x p e n s e s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 4 ___________  7 1 5 .  9 8

C o n t i n g e n t  e x p e n s e s ,  S t e a m b o a t  I n s p e c t i o n  S e r v ic e ,  1 9 2 5 -----------------  1 3 ,  8 0 3 .  2 0

S a la r ie s ,  B u r e a u  o f  N a v i g a t i o n ,  1 9 2 5 ----------------------------------------------------  1 4 .  4 5

S a la r ie s ,  s h i p p i n g  s e r v i c e ,  1 9 2 5 --------------------------- --------- -------------------------  1 , 5 3 0 .  7 8

C le r k  h ir e ,  s h i p p i n g  s e r v ic e ,  1 9 2 5 ----------------------------------------------------------  1, 5 1 3 .  8 0

C o n t i n g e n t  e x p e n s e s ,  s h i p p i n g  s e r v i c e ,  1 9 2 5 ----------------------------------------  5 2 1 .  0 1

I n s t r u m e n t s  f o r  c o u n t i n g  p a s s e n g e r s ,  1 9 2 5 ____________________________  2 . 0 0

A d m e a s u r e m e n t  o f  v e s s e l s ,  1 9 2 5 ------------------------------------------------------------  1 3 . 4 7

P r e v e n t i n g  o v e r c r o w d i n g  o f  p a s s e n g e r  v e s s e l s ,  1 9 2 5 __________________  1, 8 9 6 .  0 4

E n f o r c e m e n t  o f  n a v i g a t i o n  l a w s ,  1 9 2 5 _________________________________  2 6 . 3 2

E n f o r c e m e n t  o f  w i r e l e s s  c o m m u n i c a t i o n  l a w s ,  1 9 2 4 __________________  7. 3 4

E n f o r c e m e n t  o f  w ir e l e s s  c o m m u n i c a t io n  l a w s ,  1 9 2 5 . . ________________ 1 6 7 . 9 4

S a la r ie s ,  P a t e n t  O f f ic e ,  1 9 2 3 __________________________________i_________  3 2 . 5 0

S a la r ie s ,  P a t e n t  O f f ic e ,  1 9 2 4 ___________________________________ ________  3 3 . 11

S a la r ie s ,  P a t e n t  O f f ic e ,  1 9 2 5 ____________________________________________  3 0 ,  3 2 2 .  9 3

A d d i t io n a l  e m p l o y e e s ,  P a t e n t  O f f ic e ,  1 9 2 4 - 2 5 ---------- --------------------------- 7 1 8 .  4 0

C o n t i n g e n t  e x p e n s e s ,  P a t e n t  O f f ic e ,  1 9 2 5 ___________________________ 1 0 1 . 6 2

F u r n i t u r e  a n d  f i l i n g  c a s e s ,  P a t e n t  O ff ic e ,  1 9 2 5 ________________________  6 5 9 .  3 2

P h o t o l i t h o g r a p h i n g ,  P a t e n t  O f f ic e ,  1 9 2 5 ----------------------------------------- —  3 , 6 9 2 .  4 4

P r i n t i n g  a n d  b i n d i n g ,  P a t e n t  O f f ic e ,  1 9 2 5 _____________________________  3 , 3 8 3 .  S I

P u b l i c  u s e  o f  i n v e n t i o n s  a n d  d e f e n d i n g  s u i t s ,  P a t e n t  O f f ic e ,  1 9 2 5 . .  4 0 9 .  8 8

S c i e n t i f i c  l ib r a r y ,  P a t e n t  O ff ic e ,  1 9 2 5 __________________________________  4 8 8 .  8 8

S t a t i o n e r y ,  P a t e n t  O f f ic e ,  1 9 2 5 ____________________ . ___________________  1 4 7 .  1 7

S a la r ie s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 _________________ _________________  3 , 0 1 3 .  2 0

E q u i p m e n t ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 _______________________________  3 9 4 .  4 0

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 1 ________________________ 2 . 1 6

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 3 _______________________  1 2 . 5 7

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 ________________________ 5. 7 6

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 _________________________  5 , 8 3 5 .  0 6

I m p r o v e m e n t  a n d  c a r e  o f  g r o u n d s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ____  1 6 3 . 0 0

C o lo r  s t a n d a r d i z a t i o n ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ___________________  2 0 0 .  8 6

G a u g e  s t a n d a r d i z a t i o n ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ________ __________  8 5 3 .  2 3

l l i g h - t e m p e r a t u r c  i n v e s t i g a t i o n s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ________ 12 . 3 6

I n d u s t r ia l  r e s e a r c h ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 3 _______________________  6 . 18

I n d u s t r ia l  r e s e a r c h ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 --------------------- ----- -------  1, 9 4 8 .  0 1

I n v e s t i g a t i o n  o f  a u t o m o t i v e  e n g i n e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ____  4 8 8 .  7 9

I n v e s t i g a t i o n  o f  c l a y  p r o d u c t s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ..... ............. 2 1 5 .  4 3

I n v e s t i g a t i o n  o f  f i r e - r e s i s t i n g  p r o p e r t i e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 .  2 0 3 .  3 7

I n v e s t i g a t i o n  o f  m i n e  s c a l e s  a n d  c a r s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 3 . . .  3 . 2 4

I n v e s t i g a t i o n  o f  m i n e  s c a l e s  a n d  c a r s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ___ 3 6 6 .  4 6

I n v e s t i g a t i o n  o f  o p t i c a l  g l a s s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 . -  ____  7 6 . 4 8

I n v e s t i g a t i o n  o f  p u b l i c  u t i l i t y  s t a n d a r d s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 .  2 . 0 0

I n v e s t i g a t i o n  o f  p u b l i c  u t i l i t y  s t a n d a r d s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 .  1, 4 4 3 .  0 6

I n v e s t i g a t i o n  o f  r a d i o a c t i v e  s u b s t a n c e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 .  6 7 .  8 8

I n v e s t i g a t i o n  o f  t e x t i l e s ,  e t c . ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ____________  1 6 2 . 1 8

M e t a l lu r g i c a l  r e s e a r c h ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ___________________  1 6 6 .  2 7

R a d io  r e s e a r c h ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ___________________________  7 9 . 6 6

R o p e  i n v e s t i g a t i o n s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 _____________    1 1 6 .  3 2

S o u n d  i n v e s t i g a t i o n ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ______________________  5 2 . 5 3

S t a n d a r d i z a t i o n  o f  e q u i p m e n t ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 3 _____    9 . 0 1

S t a n d a r d i z a t i o n  o f  e q u i p m e n t ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 __________  . 3 0

S t a n d a r d i z a t i o n  o f  e q u i p m e n t ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 . .  ______  2 8 2 .  6 4

S t a n d a r d i z i n g  m e c h a n i c a l  a p p l i a n c e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ___  6 4 . 4 0

S t a n d a r d  m a t e r i a l s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 _______________________ 2 5 .  8 7

S u g a r  s t a n d a r d i z a t i o n ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ___________________  2 7 4 .  4 8

T e s t i n g  m a c h i n e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 __________________ ___ 1 0 0 . 1 8

T e s t i n g  m i s c e l l a n e o u s  m a t e r i a l s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ________  1, 0 0 6 .  1 8

T e s t i n g  r a i l r o a d  s c a l e s ,  e t c . ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 2 _______   3 . 2 0

T e s t i n g  r a i l r o a d  s c a l e s ,  e t c . ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 3 . .............   . 0 6

T e s t i n g  r a i l r o a d  s c a l e s ,  e t c . ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 ______________  3 6 . 3 7

T e s t i n g  r a i l r o a d  s c a l e s ,  e t c . ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ______________  2 3 5 .  8 3

T e s t i n g  s t r u c t u r a l  m a t e r i a l s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 _____________ 19 . 0 0

T e s t i n g  s t r u c t u r a l  m a t e r i a l s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 5 ____________  4 , 9 5 6 .  5 4

P a y  a n d  a l lo w a n c e s ,  c o m m i s s i o n e d  o f f i c e r s ,  C o a s t  a n d  G e o d e t i c  
S u r v e y ,  1 9 2 1 ...................... ............ .. ................. .. ............... ............... ............... ............  4 0 4 . 9 5
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P a y  a n d  a l l o w a n c e s ,  c o m m i s s i o n e d  o f f ic e r s ,  C o a s t  a n d  G e o d e t i c

S u r v e y ,  1 9 2 2 ___________________________________  _____ _______ _______  $ 1 , 0 3 0 . 5 1

P a y  a n d  a l lo w a n c e s ,  c o m m i s s i o n e d  o f f ic e r s ,  C o a s t  a n d  G e o d e t i c

S u r v e y ,  1 9 2 5 -------------------------------------- ----- --------------------------------------------  4 1 , 9 3 2 . 5 0

S a l a r ie s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 5 ____________________________  1 5 , 5 4 1 .  1 7

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 3 ___________________  2 . 7 6

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 4 ___________________  1 4 . 2 7

P a r t y  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 5 ___________________  2 2 ,  1 0 8 . 8 7

G e n e r a l  e x p e n s e s ,  C o a s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 5 _________________  1, 1 3 7 . 4 4

P a y ,  e t c . ,  o f  o f f ic e r s  a n d  m e n ,  v e s s e l s ,  C o a s t  S u r v e y ,  1 9 2 5 __________  5 0 ,  8 8 2 .  2 5

R e p a i r s  o f  v e s s e l s ,  C o a s t  S u r v e y ,  1 9 2 5 _________________ _______ _______  9 9 4 .  3 9

S a l a r ie s ,  B u r e a u  o f  L i g h t h o u s e s ,  1 9 2 5 ---------------------------------------------------  3 ,  6 2 2 .  0 9

R e t i r e d  p a y ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 5 ________________________________  2 , 0 8 3 .  6 6

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 1 7 ___________________________  1 5 . 5 1

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 4 -----------------------------------------  3 9 .  4 7

G e n e r a l  e x p e n s e s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 5 ___________________________  2 8 ,  9 4 5 .  6 8

S a l a r ie s ,  k e e p e r s  o f  l i g h t h o u s e s ,  1 9 2 5 __________________________________  4 , 7 2 3 .  S 9

S a l a r ie s ,  l i g h t h o u s e  v e s s e l s ,  1 9 2 5 -----------------------------------------------------------  1 4 , 6 7 2 .  1 3

S a l a r ie s ,  L i g h t h o u s e  S e r v ic e ,  1 9 2 5 ---------------------------------------------------------  4 , 1 8 4 . 2 4

C a p e  C h a r le s  L i g h t  V e s s e l ,  V a ---------------------------------------------------------------  1 1 7 . 4 5

A i d s  t o  n a v i g a t i o n ,  F l o r i d a  c o a s t ______________________________________  2 8 .  2 2

S a n d  I s l a n d  L i g h t  S t a t i o n ,  A l a _________________________________________  2 5 0 .  9 7

A id s  t o  n a v i g a t i o n ,  A l a s k a _____________________________________________  9 . 2 9

S a l a r ie s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 5 _____________________________________  3 5 ,  8 0 4 .  1 3

M i s c e l l a n e o u s  e x p e n s e s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 1 9 ----------------------------  1 1 .  9 2

M i s c e l l a n e o u s  e x p e n s e s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 2 ----------------------------  2 7 .  3 5

M i s c e l l a n e o u s  e x p e n s e s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 3 ----------------------------- 3 1 .  9 2

M i s c e l l a n e o u s  e x p e n s e s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 4 ----------------------------- 1 9 . 15

M i s c e l l a n e o u s  e x p e n s e s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 4 - 2 5 ------------------------  4 , 0 2 2 .  5 9

M i s c e l l a n e o u s  e x p e n s e s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 5 ___________________  8 7 5 .  6 2

P a y ,  o f f ic e r s  a n d  c r e w  o f  v e s s e l s ,  A l a s k a  f i s h e r ie s  s e r v i c e ,  1 9 2 5 --------  5 , 0 7 3 .  1 6

P r o t e c t i n g  s e a l  a n d  s a l m o n  f i s h e r ie s  o f  A l a s k a ,  1 9 2 4 —2 5 _____________  7 1 1 .  13

P r o t e c t i n g  s e a l  a n d  s a l m o n  f i s h e r ie s  o f  A l a s k a ,  1 9 2 5 _________________  2 1 9 .  2 5

F i s h e r i e s  o f  A l a s k a ,  1 9 2 4 - 2 5 _______________________ ______ ___________ 3 ,  3 9 2 .  1 4

F i s h  r e s c u e  s t a t i o n ,  M is s i s s i p p i  R i v e r ,  1 9 2 5 -----------------------------------------  1 1 4 . 1 3

T o t a l ___________________________________________________ __________  5 5 6 ,  8 3 9 .  0 5

In  the la st  n ine years the D ep a rtm en t of C om m erce has turned  
back unused in to  th e T reasury the fo llow in g  a m o u n ts:

J u n e  3 0 ,  1 9 1 9 ___________  $ 4 7 6 ,  0 4 5 .  1 0
J u n e  3 0 ,  1 9 2 0 ___________  1, 1 4 9 , 3 6 3 .  2 8
J u n e  3 0 ,  1 9 2 1 ___________  4 , 0 4 2 ,  4 3 4 .  3 S
J u n e  3 0 ,  1 9 2 2 ___________  5 4 6 ,  4 4 0 .  7 1
J u n e  3 0 ,  1 9 2 3 ___________  7 3 0 ,  3 9 7 .  2 7
J u n e  3 0 ,  1 9 2 4 ___________  1, 0 7 2 ,  8 3 5 .  5 8

J u n e  3 0 ,  1 9 2 5 _________ $ 1 ,  0 0 5 ,  9 0 9 .  0 2
J u n e  3 0 ,  1 9 2 6 - - . ...........  8 1 1 , 0 1 7 . 1 2
J u n e  3 0 ,  1 9 2 7 _________  5 5 6 ,  8 3 9 .  0 5

T o t a l . . . ........... ..  1 0 , 3 9 1 , 2 8 1 . 5 1

A P P O IN T M E N T  D IV IS IO N

T h e addition  of th e  A eronautics Branch accounts for m ost of the  
increase in  the num ber of perm an en t em p loyees of th e  departm ent. 
T h e radio a ctiv ities  of the d ep artm en t were segregated from  the  
B ureau  of N a v ig a tio n  and organized as a separate u n it, w hich  
accounts for the decrease in  the personnel of th a t bureau. T h e  
follow ing tab le show s, b y  bureau, nature of appoin tm ent and sex, 
th e stren gth  of the personnel of the d ep artm en t a t the end of the  
fiscal year  1927:
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B ureau

Office of th e  Secretary ........................................
Office of th e  A ssistant Secretary for Aero

nau tics..............................................................
Bureau of th e  Census.........................................
B ureau of Foreign and  D om estic Com m erce..
Bureau of S tandards...........................................
Bureau of Fisheries.............................................
B ureau of Lighthouses......... .............................
Coast and  Geodetic Survey...............................
B ureau of N avigation.........................................
Radio D ivision....................................................
S team boat Inspection Service...........................
P a ten t Office.......................................................
B ureau of M ines..................................................

T o ta l...........................................................

P erm anent
T ota l penna* 

T em porary  nen t and  tem 
porary

In  D is 
tr ic t of 
Colum 

bia

In  field

In  D is 
tr ic t of 
Colum 

bia
In fie ld  M ale Fem ale

133 80 53

40 22 ............. 37 25
737 794 168 761 1,786 674
644 698 7 2 794 557
784 48 11 7 746 104

73 373 225 624 47
71 5,497 3 232 5,517 286

206 643 96 911 34
30 108 2 19 134 25
19 60 2 ---------  50 31
15 344 ............  306 53

1,139 2 824 317
'248 548 9 144 759 190

4,139 9,135 204 1,486 12, 568 2,396

G rand
to tal

133

62 
2, 460 
1,351 

850 
671 

5,803 
945 
159 
81 

359 
1,141 

949

14,964

T he follow ing tab le show s the changes in th e d ep artm en t’s 
personnel during th e la st  fiscal year:

A ppointm ents 1

Bureau

P erm anent

T em porary G rand total
C om petitive

Excepted and 
noncom peti

tive
Unclassified

Dis 
tr ic t of 

Co
lum 
bia

Field

Dis- ! 
tr ic t of 

Co- : Field 
lum - : 
bia

Dis 
tric t of 

Co- 
lum- 
bia

Field

Dis
tric t of 

Co
lum 
bia

Field

Dis
tric t of 

Co
lum 
bia

Field

Office of the Secretary.............. 93 3 9 j 23 1 1 2 2 105 29
7 2

...........
2 9 2

41 94 250 1,639 291 1,733
Bureau of Foreign and  Do-

158 70 31 ! 58 2 11 32 202 160
Bureau of S tandards................ 209 12j 3 1 18 21 3 46 3 279 36

7 63 18 7 5 38 12 126
17 287 2 31 2 132 21 450
19 41 10 6 1 24 52
7 13 55 5 9 12 77
3 29 3 3 32

150 35 185
Bureau of M ines....................... 35 79 2 j 44 4 34 28 67 69 214

T o ta l................................ 746 693 47 j 257 28 45 391 1,916 1,212 2,911

G rand to ta l..................... 1,439 304 73 2,307 4,123

1 Includes appointm ents of the following character: Presidential; b y  selection from civil-service certifi 
cate; under Executive order; to  excepted positions; by  reason of transfer w ith in  th e  departm ent, or from 
other departm ents or independent establishm ents; and by reinstatem ent.

\
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B ureau

Office of the Secretary............ .
Radio D iv ision ........................
Bureau of the C ensus............. .
B ureau of Foreign and D o 

m estic Com m erce.................
B ureau of S ta n d a r d s . . . . .........
B ureau of F isheries..................
B ureau of L ighthouses........... .
Coast and Geodetic S u rv e y ...
B ureau of N avigation ............ .
S team boat Inspection Service.
P a ten t Office........................... .
B ureau of M in e s ............. .......

T o ta l...........

G rand to ta l.

S eparations2

From  perm anent positions

From  tem po 
ra ry  positions Total

C om petitive
Excepted 

and noncom 
petitive

Unclassified

Dis- Dis- Dis- Dis- Dis-
tric t tric t tr ic t tric t tric t

of Co- Field of Co- Field of Co- Field of Co- Field of Co- Field
lum - lum - lum - lum- lum-
bia bia bia bia bia

47 3 1 6 48 9
2 2 3 l 5 3

84 72 324 1,770 408 1,842

130 80 5 20 15 150 100
139 7 I 66 5 206 12

4 45 1 1 30 5 76
5 306 1 1 88 6 395

17 30 6 13 2 30 38
8 15 31 4 14 12 60
3 18 2 3 5 21

1Ô7 22 219
36 81 1 40 1 20 73 57 195

672 1 659 2 90 1 1 476 2,001 1,151 2,751

1, 331 92 2 2,477 3,902

2 Includes separations by reason of resignation, discontinuance, retirem ent, rem oval, death, transie1* 
w ith in  the departm ent, and transfer from tne departm ent to other departm ents or independent establish 
ments.

Bureau

O ther changes

All changes

Prom otions Reductions Miscellaneous 
changes *

.
Dis

tric t of 
Colum 

bia

Field

Dis- 
tric t of 

Colum 
bia

Field

Dis
tr ic t of 
Colum 

bia

Field

D is 
tric t of 
Colum 

bia

Field Grand
total

108 4 16 8 278 50 328
4 4 2 2 20 11 31

231 1 617 2 1,548 3,577 5,125
B ureau of Foreign and Do-

m estic Com m erce.................. 552 318 3 4 62 61 969 643 1, 612
Bureau of S tandards................. 463 9 4 1 72 10 1, 024 68 1,092

58 82 2 4 04 79 350 429
43 961 99 10 188 80 2,093 2,173

Coast and  Geodetic Survey__ 1S8 44 1 1 4 27 247 162 409
22 100 45 53 282 335

Steam boat Inspection Service.. 7 106 5 1 11 16 175 191
764 31 64 1,263 1,263

Bureau of Min«?....................... 146 233 1 1 30 164 303 807 1,110

T ota l................................. 2,686 1,861 42 113 889 582 6,880 8.218 14,098

1 Includes reappointm ents by  reason of change of station, nam e, designation, extensions of tem porary  
appointm ents, and tem porary  promotions and  reductions.

T h e lea v e  sta tistics  of th e departm ent for the calendar year 1926 
reveal about the sam e story  as those of the previous year. A tten tio n  
m igh t be called to the fact th a t the average am ount of sick lea v e  
taken  b y  the em p loyees o f the departm ent w as o n ly  6.36 days and 27 
per cen t o f the em p loyees took  no sick leave  w hatever. T h e follow ing  
sta tem en t show s, b y  bureau, the to ta l and average am ounts of annual
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and sick  leave  taken  b y  th e em p loyees of th e d ep artm en t in the  
D istr ic t of Colum bia, arranged accord ing to sex, during the year 1926:

[No t e .—In the count of leave all periods of one-half day  or over were counted as a whole day; periods of 
less than  one-half day  were omitted.}

bureau N um 
ber

A nnual leave Sick leave T otal leave
Aver 
age,
1925D ays Aver 

age D a? s A£ T Days Aver
age

M A L E

Office of the Secretary.......................... 02 1,675 27.02 214 3.45 1,889 30. 47 30.04
Bureau of the C ensus....... .................. 283 8,187 2S.93 1,085 3.83 9,272 32.76 34. 67
Bureau of Foreign and Domestic

Com m erce......................................... 252 6, 396 25. 38 1,430 Î 5.67 7,826 3l. 06 31.39
B ureau of S tandards............................. 5S3 14,806 25. 18 2,197 3. 73 17,003 28. 92 31.92
Bureau of Fisheries............................... 43 1.050 24. 42 205 4.77 1,255 29.19 30.32
Bureau of L ighthouses........................ 24 618 25. 75 131 5.46 749 31.21 37. 09
Coast and Geodetic Survey................. 160 4, 628 28.93 1,016 , 6.35 5.644 35.28 32.09
B ureau  of N avigation .......... .............. 20 561 28.05 122 6. 10 683 34. 15 28.21
Steam boat Inspection Service............ 6 87 14.50 30 5.00 117 19.50 25.17

665 IS,921 28.45 3,747 5.63 22,66S 34.08
Bureau of M ines.................................. 106 2; 643 23. 93 496 4.68 3,139 29. 61

T ota l and average...................... 2,209 59,572 26.97 10,673 ; 4.83 70,245 31.80 32.25

F E M A L E

Office of the Secretary.......................... 43 1,225 28.49 339 7.88 1, 564 36.37 33.47
Bureau of th e  Census........................... 453 13,446 29.68 3,812 8.42 17,258 38. 10 38. 72
Bureau of Foreign and  Domestic j

Com m erce......................................... 229 G, 638 28. 99 2,446 10.68 9,084 39.67 3 9 .3 9
Bureau of S tandards............................ 79 2,271 28. 75 748 9.47 3,019 38.22 36.36
Bureau of Fisheries.............................. 24 705 29.38 233 9.71 938 39.08 38.91
Bureau of L ighthouses........................ 10 295 29. 50 117 11.70 412 41.20 38.07
Coast and Geodetic S u rvey ................ 16 474 29.63 110 6.87 584 36. 50 38.91
Bureau of N avigation .......................... 28 802 28.64 319 11.39 1,121 40.03 36. 13
Steam boat Inspection Service............ 183 26. 15 62 8.86 245 35.00 35. 14

289 8, 329 28.82 2,412 8.35 10, 741 37. 17
82 2,371 '28.91 800 • 9.83 3,177 38. 74

T otal and average...................... 1,260 36, 739 29.16 11,404 9.05 48,143 38.21 38.37

T O T A L

Oillct! of the Secretary.......................... 105 2,900 27. 62 653 i  5.27 3,463 32.89 31.43
Bureau of the C ensus.......................... 736 21,633 29.39 4,897 6.65 26, 530 36.04 37.13
Bureau of Foreign and  Domestic i

Com m erce.......................... .............. 481 13.034 27. 10 3,876 8.06 16,910 35. 16 35.02
Bureau of S tandards............................ 667 17,077 25. 60 2,945 4.42 20,022 30.02 32.45
Bureau of Fisheries.............................. 67 1,755 26. 19 438 6.54 2,193 32. 73 33.06
Bureau of L ighthouses........................ 34 913 26.85 248 7.29 1, 161 34. 14 37. 63
Coast and  Geodetic S u rv ey ................ 176 5,102 28.99 1,126 6.40 0,228 35.39 32.91
Bureau of N av igation .......................... 48 1,363 28. 40 441 9.18 1,804 37.58 32. 55
Steam boat Inspection Service............ 13 270 20. 76 92 7.08 302 27.85 30. 54
Patent Office......................................... 954 27,250 28. 56 •6,159 6.46. 33,409 35.02
Bureau of M ines........... ...................... 188 5i 014 26. 67 1,302 0.93 6,316 33.60

T otal and average...................... 3,469 96,311 27. 76 22,077 6. 36 118,388 34.12 34.53

T h e  average sa lary  of all appointed  personnel in the D is tr ic t  of 
C olum bia increased from $1,906 on January 1, 1926, to $2 ,035 on  
January 1, 1927. T h e practice of m akin g  efficiency ratings on ly  
once a year, nam ely , on M a y  15, has, as a w hole, w orked q u ite  
satisfactorily  an d  consid erably reduced the am ount of clerical work  
in vo lved  and m in im ized  the feelin g  of u nrest caused by the m ore 
frequent ratings. T he average efficiency rating for all em p loyees  
in the d ep artm en t as of M a y  15, 1927, w as 82.72. D u rin g  the year  
approxim ately  1,800 classification  sh eets were forw arded to the  
Personnel C lassification  Board for a llocation . T here w ere 137 
appeals from  classification  allocation  received in the departm ent, 
of w hich  130 h ave been forw arded to the Personnel C lassification  

(56098— 2 7 1------ 2
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B oard . T he work in connection  w ith  the furnishing of abstracts of 
official record, the hand ling  of app lications for refund of contribu 
tions m ade to  the retirem ent fund, and the furnishing of leave  records 
in connection  w ith  retirem ent cases con tin u es to be q u ite  a factor  
in  the d iv is io n ’s work.

D u rin g  the fiscal year  1927, 72 em ployees were retired on annu ity . 
U n der the general civ il service retirem ent act, 40 w ere retired on an 
average annu ity  of $797. U n der the L igh th ou se  Service retirem ent 
sy stem , 21 were retired on account of age, w ith  an average an n u ity  
of $950, and 11 by reason of d isab ility , w ith  an average an n u ity  of 
$882. T h e  to ta l num ber of retirem ents under the tw o sy stem s to 
d ate  is 590.

D IV IS IO N  O P  P U B L IC A T IO N S

Work o f the d ivision .— T h e d iv ision  of pub lications is responsib le  
for the econom ical expenditure of the printing and binding appro 
priation  of th e departm ent. T h is  resp onsib ility  in v o lv es the con d u ct  
of all business the d epartm ent tran sacts w ith  the G overnm ent P rin ting  
Office, general supervision  over all printing  (including ed itin g  and  
preparing cop y , illu stratin g , e tc ., and b inding for the departm ent, 
keeping records of incurred liab ilities and expenditures, and approv 
ing for p aym en t the vouchers therefor. T hrough th is centralization  
of supervision  the departm ent exercises rigid  econom y in its  expend i 
tures for printing and binding. T h e  editorial force of the d ivision  
(1) reads critica lly  m anuscripts su b m itted  for pub lication  and m akes  
such em end ations or suggestions as seem  necessary  to secure com 
p liance w ith  the law  and the d ep a rtm en t’s standards; (2) supplies  
or revises titles, lists  of con ten ts  and illu stration s, indexes, abstracts, 
illu stration  legends and headlin es, e tc .; and (3) determ in es, in  ac 
cordance w ith  th e law  and the policies adopted  thereunder b y  the  
P ub lic  Printer, the form  and sty le  of the d ep a rtm en t’s pub lications.

A pp ro p ria tio n s and  expenditures .— T h e fo llow ing sta tem en t show s  
for the fiscal years 1926 to 1928, inclusive, the am ounts availab le  for 
printing and binding and the unexpended  balances of the appropria 
t ion s for 1926 and 1927:

Fiscal year

1926 1927 1928

Services other th an  th e  P a ten t Office:
i $594,870.00 

594, 613. 24
* $660,920.00 
* 657,071.66

« $700,000.00

256. 76 3,848.34

P a ten t Office:
A m ount available. - ......................................................... 1, 255,000.00 

1, 252,949.06
1,032,311.00 

« 1,031,311.89
1,135,000.00

B a la n c e .- ....................................................................... 2,050.94 999.11

1 Includes $64,870 for the B ureau of M ines, w hich am ount w as transferred to the d epartm en t from appro 
p riation  m ade to the In terior D epartm ent.

* Includes $5,000 m ade available for p rin ting  and b inding for th e  Aeronautics B ranch by  th e  second 
deficiency act, 1926 (Public  492, 69th Cong.).

3 Includes $25,000, available for prin ting  and  b inding for the Aeronautics Branch, contained in  Public 
A ct 638, 69th Congress.

* E stim ated  (Oct. 1 , 1927); exact figures for 1927 can not be given un til all work ordered in  th a t year is 
com pleted and  billed. Expenditures will approxim ate the am ounts available.
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Sales o f publica tions .— T ota l receipts from  sales o f the depart 
m en t’s pub lications for the fiscal-jyear 1926 (the la te s t  period for 
w hich com p lete  d ata  are availab le) were $535,061 .73 , com pared w ith  
$473,591.98  for 1925. T h e follow ing tab le presents the d eta ils  in 
com parison for the tw o years b y  selling  agencies and issu ing offices:

Sales
Receipts

1925 1926

By the Superin tendent of D ocum ents:
$82. 476.40 
62. 267.01

$88,303.84 
64.190.01

T o ta l................................................................................................................. 144,743.41 

49, 850.02

278,998. 55

152,993.85 

64, 203. 58

317,864.30

B y Coast and Geodetic Survey: Coast pilots, inside route pilots, tide tables,
current tables, and  ch arts ................................................................... ..............

By P a ten t Office: Specifications of pa ten ts , reissues, etc., trade-m ark sec
tion  and  decision leaflet of Official G azette, and  classification bulletins and

473, 591.98 535,061. 73

D IV IS IO N  O F  S U P P L IE S

Purchases .— In  com pliance w ith  the regulations governing surplus  
property  th is oflice d irected  the ordering offices of our field  services  
to avail them selves of surplus property or cleared their proposals for 
open-m arket purchases. T h is action  related  to the surplus of the  
departm ent, the records being centralized  in th is office, and also of 
other G overnm ent branches w hich  reported to the G eneral Supply  
C om m ittee.

T here w as obtain ed , w ith o u t transfer of funds, through the co 
operation of the C hief C oordinator’s office of the Bureau of the  
B u d get, office equipm ent, cloth ing, e tc ., va lued  a t approxim ately  
$66,000, w hich had  been declared surplus b y  other departm ents.

T h e am ount of $1 ,389 ,574 .48  w as expended  b y  th is office on the  
15,200 orders issued and the freight, travel, and m iscellaneous ac 
counts. T h is is a very  m arked increase in the q u an tity  o f orders 
placed and also in the am ount of expenditu res. T hese increases w'ere 
caused principally  b y  the A eronautics B ranch of the departm ent, 
w hich has m ade m an y large contracts for ligh tin g  of airw ays and 
landing fields.

B ea l estate .— From  the incom plete  in form ation  now  on hand, it  is 
estim ated  there will be a decrease in th e  rentals o f the departm ent of 
approxim ately  $700 from  the renta ls paid  during th e fiscal year 1927. 
T h is decrease is due to low er rentals in  several c ities and also to the  
fact th a t the D a llas, T ex ., office of the Bureau of M in es has been 
m oved  in to  th e  F ederal B u ild in g  of th a t c ity .

T R A F F IC  O F F IC E

T h e operation  o f the traffic office, in  cooperation  w ith  the various 
bureaus, has continu ed  to  effect su b stan tia l sav in gs in both  freight 
and passenger transportation  costs. W herever possib le advantage  
was taken of op p ortu n ity  to  consolidate  sh ipm ents of freight, the 
use of its  ow n vessels and G overnm ent transports, routing by rail and 
w ater, and using land-grant routes. S av in gs on passenger travel were 
m ade b y  use of round trip, reduced rates, and through reservations.
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D E P A R T M E N T  L IB R A R Y

T h e grow th of the d ep artm en t library has been continu ous and the  
increased use denotes its  value. It? consists of a w ell-selected  collec 
tion of books, pam phlets, and other m ateria l d irectly  bearing upon  
the work of the departm ent, w h ich  is cata logued , filed, and m ade  
readily  available, and is invalu ab le  in  the work of th e bureaus depend 
ing upon it  for service. A  great hand icap  at present is the crow ded  
cond ition  of the shelves, as the space is w h olly  inadequate and the  
w orking quarters for the staff also insufficient for the num ber of 
people necessary to  m an the library. D u rin g  the fiscal year 1927, 
6,204 books and pam phlets were added to  the co llection , m aking a 
to ta l of 129,306 books and pam phlets now  on file. T h e circu lation  in  
the departm ent build in g w as 18,216 books, w hich ind icates the  
a ctiv ities  of the library in th is regard. T h is num ber does n o t include  
periodicals or the books used in the library. B ook s cata logued  
am ounted to 3 ,140 and the con tin u ation s to 3 ,064, m aking a to ta l of 
6,204. D iscard s num bered 5,561 thus provid in g space for new  
m aterial. B ook s classified am ounted to 2,136. O ther books added  
to the co llection  had L ibrary of C ongress cards w hich gave the class  
num bers. B ook s and periodicals co lla ted  for b inding were 4,931 and 
books sen t to the bindery w ere 750. Cards for new  books or con 
tinuations filed in the cata logu e trays am ounted to 14,347, thus 
enriching th e research possib ilities of the library. B ook s borrowed  
from  the Library of Congress and other libraries m unbered 3,642.

T o o  rriuch stress can n o t be la id  upon th e periodical co llection , as 
i t  contains th e  m o st u p -to -d ate  in form ation  on business conditions  
and other m atters of in terest. A t the end of th e fiscal year, 1,781 
titles of periodicals were currently  received; these were recorded and 
routed to  th e various d iv isions and officials, the routings num bering  
2,158.

T here are no figures to  show  the am ount of reference work done, 
b u t it  is a strong feature of th e  service. T h e  dem ands are ever  
increasing and m any im portant in vestiga tion s are assisted  by this 
branch of the library service.

T h e  num ber of people from  other G overnm ent departm ents and 
independent estab lish m ents using the library w as 690.

D u rin g  the year  several lists  were com piled; the m o st com prehen 
s ive  being “ A list of period icals pub lished  in  the U n ited  S ta tes  rela t 
in g  to engineering.”

S O L IC IT O R ’S  O F F IC E

D u rin g  the fiscal year ended June 30, 1927, 231 contracts, to ta lin g  
$2,015,455.42 , together w ith  69 contracts of indeterm inate am ounts; 
226 leases am ounting to $166,933.83; 29 revocab le  licenses am ounting  
to $2,014; 2 insurance policies, am ounting to  $150,991; 22 deeds, 
in vo lv in g  the sum  of $95,180; 89 con tract bonds am ounting to 
$613,630.10; and 65 official bonds am ounting to $509,000 were 
exam ined (approved, disapproved, drafted , redrafted, or m odified).

T h e num ber of legal opinions rendered, form al and inform al (m em 
orandum ) to ta led  194 (a great m an y verbal opinions of w hich no  
record is k ep t were also rendered during the year); leg isla tive  m atters



handled w hich concern the D ep a rtm en t o f C om m erce (draftin g and 
redrafting of bills, reports re la tive  thereto , e tc .)  num bered 28. Pow er  
of attorney  cards, authoriz ing agents to  execu te official and con tract  
bonds for su rety  com panies, to ta led  3,624. In  addition  10,503 m is 
cellaneous m atters, em bracing everyth in g  su b m itted  for the advice  
or suggestion  of the solicitor, or for the form ulation  of departm ental 
action, n o t inclu ded  in the foregoing item s, were handled by this 
office. .

V ery tru ly  yours,

E . W . L ib b e y ,
C hief Cleric and Superintendent.
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OFFICE OF T H E  D IRECTOR  OF A E R O N A U T IC S

D e pa r t m e n t  o f  Co mme r c e ,
O f f ic e  o f  t h e  D ir e c t o r  o f  A e r o n a u t ic s ,

.  W a sh in g to n , J u ly  1, 1927.

H on. H e r b e r t  H o o v e r ,
Setretanj of Commerce.

D e a r  M r . Se c r e t a r y : In  response to your request the fo llo w in g  
report is subm itted , describ ing the sta te  o f  air traffic and the aero 
nautic industry and briefly  sum m arizing  th e activ ities  o f th e  aero 
nautics branch o f  the departm ent d u rin g  the fiscal year ended June  
30, 1927:

I. O R G A N IZ A T IO N  O F  T H E  A E R O N A U T IC S  B R A N C H  IN  T H E  
D E P A R T M E N T  O F  C O M M ER C E

T h e air comm erce act, approved M ay 20, 1926, provided com pre 
h en sively  for  the prom otion and regulation  o f  c iv il aeronautics. 
A m on g  other th in gs it  provided  for  the establishm ent and m ain 
tenance o f c iv il a irw ays, and their  equipm ent w ith  interm ediate lan d 
in g  fields, beacon lig h ts , s ign al and rad io  apparatus, and other aids 
to  air n a v ig a tio n ; the establishm ent o f  air traffic ru les; the inspection  
and licen sin g  o f  a ircraft, th e exam ination  and licen sin g  o f airm en, 
and the identification  o f  a ircra ft; the collection  and d issem in ation  o f  
in form ation  perta in in g  to  air com m erce and the state o f  the art, 
in c lu d in g  data concern in g th e causes o f  accid ents; th e establishm ent 
o f  a su itab le w eather service on a irw ays; the ch artin g  o f  a irw ays, 
and the pub lication  o f  air m aps; the prom otion o f  air com merce, 
industry , and trad e; and th e conduct o f  scientific research and de 
velopm ent work ten d in g  to the im provem ent o f  fa c ilit ie s  for  a ir  
n avigation . T h e act provided for  the ra tin g  o f  air ports as to su it 
a b ility , and for the encouragem ent o f  the establishm ent and m ain 
tenance o f  a ir ports by m unicipa lities.

T h e act d id  not create a new  bureau in  the D epartm ent o f  C om 
merce to perform  these functions. T h e  in tention  w as th at, so far  
as practicable, the duties im posed by the act should  be d istributed  
am ong ex istin g  agencies o f  the departm ent.

A ccord in g ly , th e task  o f  estab lish ing , m ain ta in in g , and operating  
aids to  n av igation  along air routes w as assigned to  the L ighthouse  
S e r v ic e ; the m ap p in g  o f  air routes to the C oast and G eodetic S u r v e y ; 
and the scientific research for  th e im provem ent o f  a ir-n avigation  a ids  
to  the Bureau o f  S tandards.

T h e departm ent had  no fa c ilit ie s  for the exam ination  and licen sin g  
o f  a ircraft and airm en, for the enforcem ent o f  air-traffic rules, or 
for the co llection  and d issem in ation  o f  aeronautical in form ation . 
I t  w as necessary to  set up new  instrum enta lities to  deal w ith  these  
m atters, and tw o specia l d iv ision s were accord ingly  established— the  
d iv ision  o f  air regu lations and the d iv ision  o f  a ir in form ation . F or  
convenience o f  reference, these tw o d iv isions, together w ith  the a ir 
w ays d iv ision  o f  th e  Bureau o f  L igh th ou ses, the a irw ay-m apping
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section o f  th e  C oast and G eodetic Survey , and th e aeronautical 
research d iv ision  o f  the Bureau o f  S tandards, are co llectively  re 
ferred to  as the aeronautics branch o f  the departm ent.

D u rin g  th e fiscal year 1927 th e  w ork o f  th e  respective d iv isions  
o f  the aeronautics branch w as d irectly  supervised by the A ssistan t  
Secretary for  A eronautics, provided  for by  th e air com m erce act. 
On J u ly  1, 1927, the Secretary o f  Com m erce appoin ted  a D irector o f  
A eronautics, who, under the general d irection  o f  the A ssista n t Secre 
tary for  A eronautics, now  has im m ediate charge o f  the departm ent’s 
work under the air com m erce act.

T he appropriations o f  the aeronautics branch for the fiscal year  
1927 aggregated  $550,000, in  ad d ition  to  w hich  certain  am ounts 
appropriated  for the fiscal year 1928 w ere ava ilab le  for expend itu re  
in  the la tter  p art o f  1927.

T h e w ork o f  th e several d iv ision s con stitu tin g  th e aeronautics 
branch d u rin g  the fiscal year, 1927, is  sum m arized below .

A I R  R E G U L A T I O N S  D I V I S I O N

T h e organ ization  o f  th is  d iv ision  presented one o f  th e  m ost difficult 
o f  th e  year’s problem s. I ts  w ork in clu des the inspection  o f  a ircraft  
for airw orthiness and their  registration  as a ircraft o f  th e U n ited  
S ta te s ; the exam ination  and licen sin g  o f  airm en serv in g  in  connection  
w ith  licensed a ircra ft; the identification  by letter  and num ber o f  
all a ircraft, in c lu d in g  those not licensed; the in v estig a tio n  o f  acci 
dents; th e  enforcem ent o f  air-traffic ru les; and th e ra tin g  o f  air- 
navigation  facilities.

N ecessarily  the first step  w as the preparation  o f  the regulations  
provided for in  th e  air com m erce act. T h ere w as no precedent for  
such regulations. A ircra ft operations and activ ities  in  the U n ited  
States are on a broader scale and m ore d iversified  than in other  
n a tio n s; and th e regu lations had to  take in to  account ex istin g  ty p es  
o f  w ar surplus and rebuilt a ircraft as w ell as an tic ipate  new  con 
struction o f  know n types and th e developm ent o f  new  types. T hese  
th ings m ade the d ra ftin g  o f  regu lations a m ost difficult and com p li 
cated problem . A t  the sam e tim e it  w as necessary to  establish  and 
define classes o f  licenses for airm en, both p ilo ts  and m echanics, and 
to prepare for th eir  su itab le qualification  by m eans o f  tests and  
exam inations, in c lu d in g  tests o f  physical fitness.

T he regu lations, as fina lly  adopted and m ade effective on D ecem 
ber 31, 1926, were the resu lt o f  num erous conferences attended  by  
representatives from  every  in terested  branch o f  aeronautics. T h ey  
provided in deta il for  the inspection , reg istration , and licen sin g  o f  
aircraft, th e exam ination  and licen sin g  o f  p ilo ts  and m echanics, and 
the identification  o f  a ll a ircraft not licensed; and th ey  set up the  
air traffic rules.

T he personnel o f  the a ir  regu lation s d iv is ion  m ust obviously  possess 
unusual qualifications. E x cep tin g  clerical and office workers, th ey  
m ust be especia lly  expert in  the various phases o f  aeronautics. A ero 
nautical engineers and inspectors are required capable o f  a d v isin g  
w ith  m anufacturers and techn icians and determ in ing the a irw orth i 
ness and su ita b ility  o f  new  a ircraft, both prior to  and during  con 
struction , in c lu d in g  the exam ination  and checkin g o f  techn ical data, 
draw ings, and diagram s. T h e in spection  o f  a ircraft and the exam i-
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nation and licen sin g  o f  p ilo ts  and m echanicians require a force o f  
inspectors sk illed  in the m aintenance and operation  o f  a ircraft, w ith  
p ilo tin g  ab ility  w ell above the average, and w ith  good personality .

T h e act provided for  a determ in ation  o f  the p h ysica l fitness o f  
licensed p ilo ts, and o f  ap p lican ts fo r  license— a service th at can be 
perform ed on ly  by physicians w ith  know ledge o f  flight requirem ents. 
In  considering the work o f  the air regu lations d iv ision , it  should  be 
remem bered th at a con tin u in g  inspection service fo r  licensed air 
cra ft m ust be m ain tained , and that the p h ysica l fitness o f  licensed  
p ilo ts  m ust be checked at su itable intervals.

D u rin g  the fiscal year 1927 a good b eg in n in g  w as m ade in the  
estab lishm ent o f  the staff o f  the d iv ision  and the procurem ent o f  
necessary equipm ent. A  m edical director was appointed  to organize  
th e  w ork o f g iv in g  p hysical exam ination s to p ilo ts  and to app lican ts  
for  p ilo t’s licenses, and about 200 p hysicians and surgeons at various 
poin ts throughout the country were designated  as m edical exam iners 
for  the aeronautics branch. F ifte en  experienced m en were g iv en  ap 
pointm ent as a ircraft and en gin e  inspectors, form in g  the nucleus o f  
an inspection  force w hich w ith in  a year is  expected  to  reach 50. 
T he duties o f these m en include also the exam ination  o f  app lican ts  
for p ilo ts ’ and m echanics’ license.

In  order to  fa c ilita te  the inspection  and exam in in g  work it was 
planned  to  equip th e air regu lation s d iv ision  w ith  a lim ited  num ber 
o f  airp lanes, and 10 had been purchased or contracted for by  th e end 
o f  the fiscal year, o f  w h ich  5 had been placed in  operation. The  
departm ent m ade an effort to  adapt to  its  uses several surplus p lanes  
from  the W ar and P ost Office D epartm ents, but these p lanes were 
not su itab le fo r  the departm ent’s requirem ents.

B y  the close o f  th e fiscal year th e air regu lations d iv ision  was 
fa ir ly  w ell organized , and work o f  exam in in g  app lican ts for  licenses, 
and in sp ectin g , num berin g, and certificating  a ircraft, was proceeding.

I t  is estim ated  that less than h a lf  o f  the to ta l num ber o f airm en in  
the country have applied  for license, and app lications have been 
subm itted  for the registration  or identification  o f  on ly  a sm all pro 
portion  o f  a ircraft in operation . T h e requirem ents o f the d epart 
m ent are not y e t  fu lly  understood, and m any operators w ill probably  
delay  the subm ission o f  applications u n til the departm ent’s repre 
sentatives get in personal touch w ith  them  in  the field. U n til  the  
staff o f  inspectors has been substantia lly  en larged th is condition  w ill 
continue to a greater or less extent. I t  is estim ated that add itional 
c iv il p lanes are now being p laced  in operation  at the rate o f  over 100 
a m onth, and th is w ill increase the air regu lations d iv is io n ’s problem  
o f  b rin g in g  a ll c iv il craft and their  op eratin g  personnel under the  
system  o f  registration  and inspection.

T h e duty  o f  en fo rc in g  the air traffic rules as w ell as the in vestiga 
tion  and assessm ent o f  penalties for v io la tion s devolves upon the air 
regu lations d iv ision . T hese rules are analogous to rules o f  the road  
for ground traffic and cover m inim um  h eigh ts at w hich a ircraft m ay  
be flow n, acrobatic fly in g  over congested areas, crossing a ircraft, 
r ig h t o f  w ay, d ropp ing  objects from  aircraft in  fligh t, w eather and  
distress sign als, and the d isp lay  o f  lig h ts  during  n ig h t  flights.

Because o f  the pressure o f  the w ork o f  exam in in g  and licensin g  
aircra ft and their personnel, the air regulations d iv is io n  w as unable 
to  fu lfill its  ob ligation s in  the exam ination  and ra tin g  o f  airports
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and lan d in g  fa c ilities . I t  is apparent th a t a larger personnel w ith  
adequate air transportation  w ill be required i f  the departm ent is  to  
m eet fu lly  i t s  resp onsib ilities under the air com m erce act. T he num 
ber o f  a irports and la n d in g  fie lds has grow n beyond any reasonable 
anticipation , and it  is  essentia l th a t th is  phase o f  the inspection  w ork  
be g iven  atten tion  d u rin g  the com in g  year.

A I R W A Y S  D I V I S I O N  ( B U R E A U  O F  L I G H T H O U S E S )

T he w ork o f  the a irw ays d iv ision  is carried on under th e law s, 
rules, and regulations app licab le to  th e ligh th ou se establishm ent, and 
so far as practicable through th e regular d istrict organ ization  o f the  
L ighthouse Service.

F or convenience o f  adm in istration  the a irw ays d iv ision  is  organized  
in  four sections: A d m in istration , extension  and construction , m ain te 
nance, and w eather and com m unications.

T he section o f  extension  and construction  is  further subdivided  
into  three p arts: Survey , for the la y in g  out o f a irw ays over the best 
Hying country and the location  o f  interm ediate lan d in g  fields; l ig h t 
ing, for  the in sta lla tion  o f  ligh ted  a id s; and radio construction , for  
the in sta lla tion  o f  radiobeacons and rad iotelegraph  and telephone  
stations. A t  the close o f  the year the personnel o f  th e en g in eerin g  and  
construction section included 16 licensed air p ilo ts and 12 engineers.

T he m aintenance section, responsib le for  the m aintenance and 
operation o f  n av iga tion  fa c ilit ie s  o f  a ll typ es a lon g  air routes, carries 
on its work through the regular d istr ict organ izations o f  the L ig h t 
house Serv ice, augm ented by the necessary specia l personnel. W ork  
in connection  w ith  a ir-n avigation  fa c ilit ie s  has been assigned to l ig h t 
house d istricts as fo llo w s: T h ird  ligh th ou se d istrict, S taten  Islan d . 
N. Y ., a irw ays from  B oston  to  N ew  Y ork  and from  N ew  Y ork to  
B elle fo n te; ten th  ligh thouse d istrict, B u ffa lo , N . Y ., a irw ays from  
B ellefon te  to B ry a n ; tw elfth  ligh th ou se d istrict, M ilw aukee, W is., 
airw ays from  B ryan  to O m aha, from  S t. L o u is  to  C hicago, and from  
D allas to C h icago; eigh teenth  ligh th ou se d istr ict, San  F rancisco, 
C alif., a irw ays from  San  F rancisco to R eno, L os A n geles to S a lt  
Lake C ity , and L os A n geles to San  F rancisco and R edd ing . A n  
additional office was established at S a lt L ake C ity  for  the m ain te 
nance o f  a irw ays from  Om aha to R eno, S a lt  L ake C ity  to P asco, and 
Pueblo to  Cheyenne.

T he w eather and com m unications section  is responsib le for the  
coordination o f  W eather Bureau  forecasts in connection w ith  the 
special requirem ents for m eteorological service on c iv il a irw ays and  
for the m aintenance o f  a com m unication system  design ed  to secure 
sa fe ty  o f  flight.

On June 3 0 ,1 9 2 7 ,1 3 4  persons were on the roll o f  th is  d iv ision .

N A V IG A T IO N  F A C IL IT IE S  O N  C IV IL  A IR W A Y S

T h e 1927 appropriation  o f  $300,000 for a ir-n avigation  fa c ilities  
was expended for  the estab lishm ent o f  lig h tin g  fa c ilit ie s  on 1,386 
m iles o f  airw ays. F iv e  routes were included in th is m ileage, all 
operated by air-transport com panies carry in g  m ail on regular sched 
ules that m ade it  necessary to fly in to  tota l darkness at the extrem ities  
o f the routes. T he routes were N ew  Y ork to  B oston , S t. L ou is to 
C hicago, D a lla s  to  C hicago. S a lt  L ak e C ity  to P asco , and L os A n geles
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to  S a lt L ake C ity . T h ir ty -tw o  ligh ted  in term ediate fields w ere placed  
on the five routes, and 107 a irw ay lig h ts  were established .

O f the 1928 appropriation  for  a ir-navigation  fa c ilit ies , $450,000 
w as availab le fo r  expend itu re on F ebruary 24, 1927. F rom  th is  sum  
preparations were m ade to  lig h t 1.294 add itional m iles o f  a irw ays, 
and contracts were actu ally  aw arded d u rin g  th e fiscal year  1927 for  
lig h ts  on 694 m iles.

T hese contracts provided  for lig h tin g  one add itional route, Pueblo  
to  C heyenne, and ror com jjleting th e lig h tin g  on the D allas-C h icago  
route. S urveys o f  the routes from  A tla n ta  to N ew  Y ork , from  C hi 
cago to  T w in  C ities, from  D etro it to G rand R ap ids, and from  L os  
A n geles  to San  F rancisco  were under w ay during the latter p art o f  
the year, preparatory to  the estab lishm ent o f  in term ediate fields and  
airw ay ligh ts.

U n d er the provisions o f the air comm erce act, the transcontinental 
airw ay w as transferred to the D epartm ent o f  Com m erce at the close  
o f  Ju n e 30, 1927. T he a irw ay  extend s from  N ew  Y ork  to San  F ra n 
cisco, 2,612 m iles. T he fa c ilit ie s  on the lig h ted  section from  S a lt  
L ake C ity  to N ew  Y ork , 2,041 m iles, consist o f  92 interm ediate fields 
w ith  beacons and boundary lig h ts , 612 electric and acetylene gas bea 
cons, and 17 radio stations. One hundred and fo rty -six  em ployees  
were transferred w ith  the airw ay. In c lu d in g  the transcontinental, 
there were, a t the close o f  th e  fiscal year, 4,121 m iles o f  lig h ted  a ir 
w ays under the jurisd iction  o f the D epartm ent o f Com m erce, the  
fa c ilit ie s  to ta lin g  124 in term ediate fields w ith  beacon and boundary  
lig h ts , 719 a irw ay  beacons, and 17 radio stations.

R A D IO B E A C O N S  A N D  T E L E P H O N E S

A  radio equisignal range beacon fo r  a ircraft w as estab lished  at 
H a d ley  F ie ld , N ew  B run sw ick , N . J ., w here experim ental work has  
been conducted look in g  to  th e  developm ent o f sm all airp lane receivers 
suitable fo r  s in g le -p ilo t planes. A n other radiobeacon w as insta lled  
on the transcontinental a irw ay at B e lle fo n te  by the Bureau o f  S ta n d 
ards, and experim ental w ork is  b ein g  carried on at th is  station  also. 
A  th ird  in sta lla tion  is  contem plated  at C leveland , where i t  is expected  
to  carry on radio developm ent w ork under operating  conditions.

S a fe ty  o f  nav iga tion  requires th a t in form ation  regard ing lan d in g  
and w eather conditions be m ade availab le to air p ilo ts approaching  
term in al fields, as w ell as period ic  in form ation  as to changes in  
barom etric pressures at po in ts o f  know n elevation  for adjustm ent o f  
the a ltim eter w h ile  in flight. In sta lla tio n s o f radiotelephones to 
com m unicate in form ation  o f  th is sort to a ircraft in fligh t are being  
planned , and experim ental in sta lla tion s are now in  progress at 
H a d ley  F ie ld  and B ellefon te.

W E A T H E R  S E R V IC E  A N D  C O M M U N IC A T IO N S

T he W eather B ureau o f the D epartm ent o f  A gricu ltu re has estab 
lished  d u rin g  the fiscal year 22 new upper-air  m eteorological stations  
in  add ition  to  15 ex istin g  ones, m any o f  w hich are located a t airports. 
W eath er data co llected  throughout th e U n ited  S ta tes are transm itted  
to  W eather B ureau offices tw ice d a ily , and forecasts o f  fly in g  condi
tions are m ade availab le to  p ilo ts  ta k in g  off at a ll term in al fields.
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A  system  o f  com m unication is b ein g  established under w h ich  the  
m aintenance personnel on the a irw ays w ill furn ish  to  the W eath er  
B ureau forecasters add itional in form ation  regard ing  local storm s, 
fogs, and w eather changes. On th e transcontinental a irw ay 28 
weather reporters were engaged  in  fu rn ish in g  data to term in al fields 
on Ju n e 30, 1927. T h ere are 17 radio sta tions on th is a irw ay, 
p rovid in g  fa c ilit ie s  for the transm ission  o f  w eather in form ation  as 
well as in form ation  concerning the arrival and departure o f  p lanes  
from  various term inal fields, the particu lars o f  cargo and passengers  
carried, and em ergency m essages design ed  to  fa c ilita te  and sa fe 
guard traffic. T h is  system  provides th e fa st com m unication w hich  
is  essential in connection w ith  air transport, and as rap id ly  as funds  
perm it it  is p lanned to extend  it  to a ll a irw ays. A t  the present 
tim e w eather in form ation  and essential m essages are transm itted  by 
telephone on a ll a irw ays excep t th e transcontinental.

E N G IN E E R IN G  C O N S T R U C T IO N  A N D  M A IN T E N A N C E

A irw a y s established d u rin g  the past year were surveyed and laid  
out by the survey branch o f  the section  o f  extension  and construc 
tion, the personnel em ployed consistin g  o f  licensed  air p ilo ts  and  
engineers.

The a irw ays fo llo w  the best f ly in g  country betw een designated  
airports, determ ined after  a reconnaissance survey m ade by airp lane  
flights. In term ediate lan d in g  fields averag in g  about 40 acres in  e x 
tent are located about 30 m iles apart betw een airports.

E xp erience o f  the p ast year has ind icated  th a t a t sea-level e leva 
tion  lan d in g  strips about 400 feet w ide and not less than 1.800 feet 
long, are required on au x iliary  fields, generally  in tw o d irections, 
g iv in g  fou r d irections in w hich la n d in gs can be effected. L on ger  
strips are necessary a t h igher a ltitu d es to com pensate for lessened  
air density  and reduced engine efficiency. T h e m ajority  o f  fields 
are L or T shaped. T he surface should  be fa ir ly  level, w ith  clear  
approaches, and there m ust be good drainage. T h e fields should  
be located close to  the h ig h w a y s to provide transportation  fa c ilit ie s , 
and com m ercial pow er and telephone extensions are im portant 
considerations.

On a great num ber o f  fie lds in  farm in g  sections no g ra d in g  or 
im provem ents to  the land have been found necessary. In  other sec 
tions, particu larly  in  the W est and Southeast, considerable grad in g  
and clearin g o f  land  is required. W here c learin g  and g ra d in g  were 
needed the average cost per acre w as $11 d u rin g  the year.

T he fields are ii censed  for from  tw o to  five years, but th e  licenses 
continue in force indefin ite ly , subject to  six  m onth s’ notice  o f rem oval, 
either by the ow ner or the G overnm ent. T he average rental is  from  
$8 to $10 an acre per year.

B E A C O N S

Beacon sites are located  about 10 m iles apart betw een interm ediate  
fields. A  plot 15 by 60 feet is required for each site, and th e rental 
averages $25 a year. W here th e fly in g  terrain  is bad, closer spacin g  
o f lig h ts , and specia l lig h ts  m ark ing buttes, obstructions, m ountain  
passes, and other natural features are necessary.

T h e beacon tow ers are 50 feet h igh , o f  l ig h t ga lvan ized  structural 
steel, w ith  a 6-foot square p la tform  upon w hich  a 24-inch standard
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rev o lv in g  beacon, 6 R P M , is  m ounted. T h e  standard beacon, u sin g  a 
1,000-w att T -2 0  electric lam p and 24-inch parabolic  m irror, has a 
candlepow er o f 2,000,000. T he lig h ts  are e levated  2° above th e  h ori 
zon. W here com m ercial electric pow er is  availab le  sun relays or 
astronom ic clocks autom atica lly  control the lig h t  and no caretaker is 
needed. O therw ise a 2 -k ilow att engine generator set is in sta lled  in  a 
sm all pow er house. P a rt-tim e caretakers are em ployed to  operate  
the beacon lig h ts  in  these instances.

A  concrete arrow is la id  out a t th e base o f  th e  beacon tow er p o in t 
in g  along the d irection  o f  the airw ay. B eacon num bers are painted  
on the pow er-house roof or the feather end o f  the concrete arrow, in 
black figures on a chrom e yellow  background.

IN T E R M E D IA T E  F IE L D  L IG H T IN G

A  standard  beacon is a lso  insta lled  at each interm ediate lan d in g  
field. T he field  is ou tlined  w ith  w h ite  boundary lig h ts  spaced about 
300 feet apart, w ith  green range lig h ts  sh ow in g  the approaches to  the  
field and red lig h ts  on a ll obstructions. P ark w ay  cable is  la id  under 
ground around th e  field for fu rn ish in g  current to  the boundary ligh ts. 
T he field is ground-m arked for day fly in g  w ith  a w h ite  circle 50 feet 
in  d iam eter and runw ay ind icators 20 feet lon g  by 2 feet w ide at the  
in tersection  o f  runw ays sh ow in g  the lan d in g  directions. In  addition , 
corner strips show  the extrem ities o f  the field. A n  in ternally  ligh ted  
w ind cone attached to a bracket on the sid e o f  the tow er show s the  
w in d  direction.

Specia l equipm ent in clu d in g  tow ers, beacons, lam p-control appara 
tus, relays, engine generators, and w ind cones are purchased by the  
G overnm ent and turned over to  the general contractor for erection, 
th is procedure being m ost advantageous, econom ical, and expeditious. 
T he average cost o f  in sta llin g  lig h tin g  fa c ilit ie s  on an interm ediate  
field is $5,500, and the average cost o f  th e  stan dard-airw ay beacon  
is  $2,400.

M A IN T E N A N C E  O F  A IR W A Y S

T h e a irw ays are m ain tained  under th e general supervision  o f  the  
L igh th ou se  S ervice d istr ict offices. E ach  a irw ay is  d iv id ed  into sec 
tions, each section being in  charge o f  an a irw ay m echanician w ho is 
held  responsib le for the m aintenance and operation  o f h is  section. 
T ransportation  is provided by m eans o f  a 1%  ton  panel-body auto 
m obile truck equipped w ith  a ll necessary spare parts and tools  for  
tak in g  care o f  p ractica lly  any em ergency repair job encountered. 
A t the close o f  the year tnere were 31 a irw ay m echanicians and 161 
caretakers in  charge o f  4,121 m iles o f  ligh ted  a irw ays, w ith  590 
autom atic acetylene and electric aids. In term ediate  field equipm ent 
and a irw ay beacons are serviced at least once each m onth.

IM P R O V E M E N T  I N  A P P A R A T U S

M uch w as accom plished in  th e developm ent o f im proved a irw ay  
apparatus and structures during the year. T he 24-inch rotatin g  
airw ay beacon has been im proved by the add ition  o f  a flash ing  
m echanism  for id en tify in g  lig h ts . T h e  m otor o f the beacon is  em 
p loyed  for  the d r iv in g  m echanism , thereby syn ch ron izin g  th e su p p le 
m entary lig h ts  w ith  th e flash o f  the beacon. A n  im proved and



A E R O N A U T I C S  B R A N C H 2 9

reliable lam p exchanger for  the beacons has been developed com 
m ercia lly . A irw a y  structures have been num bered on a m ileage basis  
for identification  o f  location  w ith  respect to  the airw ay. T h is  num 
bering system  has been incorporated in  the lig h tin g  system  in  order 
that the d istin ctive  characteristic  m ay locate the beacon for  th e  p ilo t  
aloft. T h e standard a irw ay tow er is  now  en tire ly  suitable. A  flash 
in g  electric beacon u sin g  a 360° F resn el lens and top  section  show ing  
from  th e horizon  to  th e zen ith , and so designed  th at equal candle- 
pow er is v isib le  to  the p ilo t  approach ing the lig h t, is now  being tried  
out at B eacon  N o. 6 on  the L os A n g eles-S a lt L ake airw ay. A stro 
nom ic tim e clocks have been in troduced  for  th e control o f  autom atic  
ligh ts. Im provem ents have been m ade in  th e design  o f  the in tern ally  
ligh ted  w ind  cone, m akin g the device m ore reliable and e lim in a tin g  
the slip  r in gs carry in g  current to  th e lig h ts .

PR O G R A M  O F  L IG H T IN G

The fo llo w in g  lis t  show s the sta tus o f  the establishm ent o f  air n a v i 

gation  fa c ilit ie s  on  airway's in  the U n ited  S ta tes and projected air- 
w avs to be considered for f  uture estab lishm ent :

R o u t e s  l i g h t e d  b y  J u n e  3 0 ,

1927: Mileage
T r a n s c o n t i n e n t a l  a i r w a y 1____ 2 , 0 4 1

N e w  Y o r k - B o s t o n ____________  2 1 9

S t .  L o u i s - C h i c a g o ____________  2 6 8

D a l l a s - C h i c a g o _______________  5 0 1

S a l t  L a k e - P a s c o ______________  1 1 0

L o s  A n g e l e s - S a l t  L a k e  ( p a r 

t i a l ) . . . ...................................   2 8 8

P u e b l o - C h e y e n n e  ( u n d e r  c o n 

t r a c t )  ________________________  2 0 0

D a l l a s - C h i c a g o  ( u n d e r  c o n 

t r a c t ) . . . ____________________  4 9 4

T o t a l ........................................... 4 , 1 2 1

R o u t e s  t o  b e  l i g h t e d  b y  J u n e  3 0 ,

1 9 2 8 :

N e w  Y o r k - A t l a n t a ___________  7 5 7

L o s  A n g e l e s - S e a t t l e  ( p a r t i a l ) .  5 6 2

C h i c a g o - T w i n  C i t i e s  ( p a r t i a l )  2 7 4

S a l t  L a k e - P a s c o  ( p a r t i a l ) 3___  5 0 0

S a n  F r a n c i s c o - S a l t  L a k e _____  6 1 5

L o s  A n g e l e s - S a l t  L a k e  ( t o

c o m p l e t e ) ___________________  3 4 5

L o u i s v i l l e - C l e v e l a n d _________  3 4 5

R o u tes  to  be considered  for fiscal
year 1929: Mileage

C lev e la n d -D etro it__________  155
L os A n g e les-S ea ttle  (to  com 

p le te ) ---------------------  590
C h ica g o -T w in  C ities (to  com 

p le te ) -----------------------------  135
M ia m i-A tla n ta ____________  633
D a lla s-G a lv e sto n ___________  267
C lev e la n d -A lb a n y  ....................  446
D a lla s-L a red o ................  395
N ew  O r lea n s-A tla n ta _______  483
B o sto n -A lb a n y ......... .......   141
N ew  Y o rk -A lb a n y ....................  160
A tla n ta -S t . Louis v ia  Bir 

m ingham  and M e m p h is .. .  593
S t. P au l-W in n ip eg  (to  U nited

S ta tes  border)____________  365
A lb a n y -M o n trea l (to  U n ited

S ta te s  border)____________  117
J a c k s o n v i l l e - S a v a n n a h -  

C h a rlesto n -N o rfo lk  (sea 
p lane a ir w a y )____________  810

P ittsb u rgh -C l'evelan d _______  121
K ey  W e s t-M ia m i__________  128
C h icag o -In d ia n a p o lis-C in cin -

n a t i ______ ______    2 6 7
B ir m in g h a m -L o u is v ille  v ia

N a sh v ille________________  341
T a m p a -T itu sv il le__________  110

T o t a l 3 , 3 9 8 T o t a l 6 , 2 5 7

J The n a v igation a l fa c ilit ie s  betw een S a lt  Lake City and New York on the tran scon ti 
nental a irw ay were estab lished  by th e  P ost Office D epartm ent before th e  route w as
transferred to the D epartm ent of Commerce.

- Includes 110 m iles o f  reconstruction.
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A I R  I N F O R M A T I O N  D I V I S I O N

T h e air in form ation  d iv ision  is concerned w ith  the collection and 
dissem in ation  o f  in form ation  on c iv il aeronautics, dom estic and fo r 
e ign ; the ch a rtin g  and pu b lish in g  o f  in form ation  on airw ays, airports, 
and m eteorological and other a ids to  fly in g ; the encouragem ent of 
airport construction and other a ids to  n a v ig a tio n ; th e developm ent 
o f  air com m erce, in c lu d in g  dom estic and foreign  trade in  a ircraft ; 
and the general prom otion o f  c iv il fligh t. T h e  d iv is ion  is  the point 
o f  contact between the activ ities o f  the departm ent and the industry  
and a ll others interested. I t  is  the fact-com p ilin g  and p ub lish in g  
agency o f  the aeronautics branch and th e office for lia ison  w ith  the  
in form ation  offices o f other governm ental bodies engaged  in  aero 

nautics.

INFORM a t io n  b u l l e t in s

The d iv ision  issues in form ation  bulletins on various subjects. Som e  
o f these are con tin u in g  series, brought up to date by corrected reis 
sues. A m on g  the bu lletins a lready issued are the fo llo w in g :

S t a t e m e n t  o f  A i r  A c t i v i t i e s  a n d  P r o 

g r a m s ,  D e p a r t m e n t  o f  C o m m e r c e .

A ir p o r t  C o n s t r u c t io n  a n d  R a t i n g : 2  
p a r t s .

T r a d e  D ir e c t o r y .

L i s t  o f  A e r o  C lu b s .

A ir p o r t s  a n d  F i e l d s  in  t h e  U n i t e d  
S t a t e s :  L i s t .

S h o r t  L i s t  o f  A ir  P u b l i c a t i o n s ,  b y  s u b 

j e c t s .

M a p  o f  U n i t e d  S t a t e s  A i r w a y s ,  c o n 

t i n u o u s l y  c o r r e c t e d .

T h e  A ir p o r t  a n d  t h e  C i t y .

T o - d a y ’s  A ir  C o m m e r c e ,  a  t a b u l a t i o n  o f  
a i r w a y  o p e r a t io n s .

D e v e l o p m e n t  o f  A i r  T r a n s p o r t .

D e p a r t m e n t  I n t e r m e d i a t e  F i e l d s ,  R e 

q u i r e m e n t s  o f .

D O M E S T IC

M a r k in g  o f  O b s t r u c t io n s .

1 9 2 6  A i r  S e r v ic e  O p e r a t io n s .

A i r c r a f t  P r o d u c t io n ,  1 9 1 9 - 1 9 2 6 .  
G o v e r n m e n t  D e p a r t m e n t s  in  A e r o 

n a u t i c s .

A e r o n a u t i c s  in  B u s i n e s s .

C a s u a l t y  S t a t i s t i c s  ( i n  c o u r s e  o f  c o m 

p i l a t i o n ) .

A ir  T r a f f ic  R u l e s ,  i l l u s t r a t e d .  
A e r o n a u t i c s  a s  a  V o c a t io n .  
C o m p i l a t i o n  o f  S t a t e  A ir  L a w s .  
A i r w a y  S t a t i s t i c s ,  1 9 2 6 .

A i r w a y  S t a t i s t i c s ,  1 9 2 7  ( f i r s t  h a l f ) .  
A i r p l a n e  H a n g a r s .

A i r m a r k in g  f o r  C i t i e s .

A IR  N E W S

A  sem im onthly pub lication  is issued w hich fu rn ish es new s o f  
the aeronautics branch, lists  o f p ilo ts and p lanes licensed or planes 
identified, locations o f  new airports, traffic statistics, and other in fo r 

m ation o f  interest to the industry.

MAPPING

U nder in terdepartm ental agreem ent, the air in form ation  d iv ision  
acts as a central agency for the sale  o f  a irw ay  m aps o f  the W ar  
and N avy  D epartm ents in add ition  to  th e  a irw ay m aps produced by 
the C oast and G eodetic Survey.

T he program  o f  the D epartm ent o f  Comm erce in clu des the pro 
duction o f  37 strip  fligh t m aps w hich , w ith  the nearly  com pleted  
52-map program  o f  the W ar D epartm ent, w ill cover a ll airw ays  
at present projected. T he H yd rograp h ic  Office o f  the N a v y  has 
produced three o f  its  p lanned  58 air charts a lon g  th e P acific  and  
A tla n tic  coasts, the W est In d ies, M exico (w est co a st), and Central
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A m erica. T he m aps to  be produced under the departm ent’s program  
are as f o llo w s :

1 0 1 . G a l v e s t o n - H o u s t o n - D a l l a s .

1 0 2 .  D a l l a s - O k l a h o m a  C i t y .

1 0 3 . O k la h o m a  C i t y - W i c h i t n .

1 0 4 .  W i c k i t a - K a n s a s  C i t y .

1 0 5 . K a n s a s  C i t y - M o l i n e .3 
1 0 0 .  P i l o t t o w n - N e w  O r le a n s .

1 0 7 . N e w  O r l e a n s - J a c k s o n .
1 0 8 .  J a e k s o n - M e m p h is .

1 0 9 .  M e m p h i s - S t .  L o u i s .
1 1 0 .  S t .  L o u i s - C h i c a g o .
1 1 1 . C h ic a g o - M ih v a u k e e .
1 1 2 . M i l w a u k e e - T w i n  C i t i e s .
1 1 3 .  T w i n  C l t i e s - F a r g o .
1 1 4 .  C i n c i n n a t i - I n d i a n a p o l i s - C h i c a g o .
1 1 5 . C i n c i n n a t i - D a y t o n - C l e v e l a n d .
1 1 6 . C l e v e l a n d - B u f f a l o .
1 1 7 . M i l w a u k e e - G r a n d  R a p i d s - D e t r o i t .
1 1 8 . D e t r o i t - B u f f a l o .
1 1 9 . B u f f a l o - A l b a n y .

120. A lb any-B oston .
1 2 1 .  N e w  Y o r k - A lb a n y .
1 2 2 .  A l b a n y - M o n t r e a l .
1 2 3 . M i a m i - W e s t  P a l m  B e a c h - T i t u s -

ville.
1 2 4 .  T a m p a - T i t u s v i l l e .
1 2 5 . T i t u s v i l l e - .T a c k s o n v i l l e .
1 2 6 . J a c k s o n  v i l l e - A t l a n t a .
1 2 7 . B i r m i n g h a m - A t l a n t a .
1 2 8 . A t l a n t a - G r e e n s b o r o .
1 2 9 . G r e e n s b o r o - I t i c k m o n d .
1 3 0 . R i c h m o n d - W a s h in g t o n .
1 3 1 . P u e b l o - C h e y e n n e .
1 3 2 . L o s  A n g e l e s - L a s  V e g a s .
1 3 3 . L a s  V e g a s - M i l f o r d .
1 3 4 . M i l f o r d - S a l t  L a k e  C i t y .
1 3 5 . S a l t  L a k e  C i t y - B o i s e .
1 3 6 . B o i s e - P a s e o .
1 3 7 .  P a s c o - S e a t t l e .

T he dem and for m aps on the part o f  com m ercial operators, in d iv id 
ual flyers, industria l concerns em p loy in g  airp lanes fo r  the travel o f 
executives, and contestants in  various events is constantly  increasing.

C E R T IF IC A T IO N  O F L IG H T S

A ir-n av igation  lig h ts  in sta lled  by p r iv a te  enterprise are certified  
and registered, and in form ation  concerning them  published in  bulle 
tins. T he p rivate  lig h ts  w hich have a lready been insta lled  or are in  
project ind icate the probability  o f  a large num ber o f  these about the  
country on and off design ated  airw ays.

A IR W A Y  B U L L E T IN S

D epartm ent o f  Com merce a irw ay bu lletins to  the num ber o f  112 
have been printed  and issued to p ilo ts, m anufacturers, and airports 
and others interested. T hese are illu strated  loose-leaf sheets describ 
in g  airports, D epartm ent o f  Com m erce in term ediate fields, and a ir 
w ays o f  the country; air m arking, m eteorological cond itions; and  
other data necessary in  air nav igation . T h ey  have been published  
as fast as lim ited  personnel w ould  perm it, the num ber o f  airports 
im proved or new ly  constructed being at all tim es ahead o f bu lletin  
production .

A I R W A Y  M A P P I N G  (C O A S T  A N D  G E O D E T I C  S U R V E Y )

T h e production o f m aps o f  c iv il air routes is assigned to  the chart 
div ision  o f  the Coast and G eodetic Survey, as an adjunct to  its  
function  o f  producing m arine charts.

A n  effort is  being m ade to produce accurate a irw ay m aps w ithout  
specia l surveys. T he m aps are on a sm all scale (1 :5 0 0 ,0 0 0 ). T he  
aviator does n ot require a h igh  degree o f  accuracy w ith  respect to  a 
m ultitude o f  m inute details w hich  w ould  escape h is  attention  during  
h is  rapid  fligh t over the country. H e  does, how ever, require accu-

8 Only one o f  series com pleted Jun e 30, 1Ô27.
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racy in  the m ajor features. H ig h w a y s, railroads, and stream s m ust 
he show n in  their  proper relation to each other. I f  a h ig h w a y  is 
show n on the w rong sid e o f  a railroad, it  sooner or later w ill m ake 
trouble for  the aviator. A g a in , it  is  not enough m erely  to  show  a 
pow er-transm ission lin e  fo llo w in g  a road. T he p ilo t m ust know  at 
all tim es on  w hich  sid e o f  the road the line is  located, as otherw ise, 
fly in g  low  in th ick  w eather in  order to fo llo w  the road as a gu ide, 
he m ig h t co llid e w ith  the line. T hese and other sim ilar item s require 
the m ost carefu l attention  o f  the m ap com piler as the value o f  the  
map and the sa fe ty  w ith  w hich  i t  can be used depend d irectly  on the 
accuracy w ith  w hich  such features are shown.

T he in form ation  used in the production  o f  a irw ay m aps is de 
rived from  a variety  o f  sources, such as the S tate  m aps and quad 
rangles o f the G eological Survey , the post-route m aps, h ig h w a y  m aps  

of th e Bureau o f  P u b lic  R oads, S tate  and county m aps, com m ercial 
publications, and, finally , a large  am ount o f  m iscellaneous in form a 
tion secured f i’om corporations or in d iv id u als op eratin g  a ircraft, and  
A rm y, N a v y , and c iv ilia n  p ilo ts. A fter  in form ation  from  these  

sources has been com piled  it  is  necessary to  v er ify  the com pilation  

by actual observation on th e route. A lth ou gh  th is  m ay be accom 
plished in  part by fligh t check, it  is  believed th at it  w ill prove m ore 
satisfactory to  send qualified engineers over the terrain  by autom obile  
to in d icate, after  inspection , th e  corrections necessary to  m ake the  
map accurate and reliab le  for  fligh t purposes. T h e 1928 m ap p in g  
program  contem plates work o f  th is  chai'acter.

F our m en were added to th e  personnel o f  the chart d iv ision  during  
the fiscal year 1927 for w ork on a irw ay m aps. W ith  th is  force four  
m onths is required for the production  o f  one m ap. T h e personnel 
w ill be en larged d u rin g  the com ing  year.

D u rin g  1927 one m ap (from  K ansas C ity  to  M oline) w as com 
pleted. F iv e  others were p a rtia lly  com pleted  and are now7 ready for  
flight check. I t  is expected  that by th e  close o f  the fiscal year 1928 
maps o f  the fo llo w in g  routes w ill  be w h o lly  or p artia lly  com pleted , 
and at least three w ill be availab le  for d istribution  :

102 . D a l l a s - O k l a h o m a  C i t y .

1 03 . O k la h o m a  C l t y - W i c h i t a .

1 0 4 . W i c h i t a - K n n s a s  C i t y .

1 10 . S t .  L o u i s - C h ic ; :  g o .

1 1 1 . C h ic a g o - M i l w a u k e e .

1 1 2 . M i l w a u k e e - T w i n  C i t i e s .  

1 2 S . A t l a n t a - G r e o u s b o r o .

1 2 9 . G r e e n s b o r o - R i c h m o n d .  

1 3 1 . P u e b l o - C h e y e n n e .

1 3 4 . M i l f o r d - S a l t  L a k e  C i t y .

A E R O N A U T I C A L  R E S E A R C H  D I V I S I O N  ( B U R E A U  O E  S T A N D A R D S ' )

O f the research and experim en ta l w ork contem plated  by the air 
commerce act, tw o fundam ental problem s were taken up  b y  the  

Bureau o f  S tandards during  the fiscal year 1927, first, the d evelop 
ment o f  radio a ids to air nav iga tion , and, second, th e  im provem ent 
o f  lig h tin g  facilities .

RA D IO  A ID S

A ctive w ork on th e aeronautical radio problem s w as started  at the 
Bureau o f  S tandards J u ly  1, 1926. A rrangem ents h av in g  been com 
pleted for the lease o f  th e form er a ir  m ail field at C ollege P ark , M d., 
and one hangar, «contracts were aw arded for  the construction o f  a 

6 6 9 9 8 — 2 7 1----- 3
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w ooden tow er and house for a d irective radiobeacon and an office, 
storeroom , and radio room  in  the hangar b u ild in g .

T hese h ousing  fa c ilit ie s  were com pleted in  October. M eanw hile  

equipm ent for  the beacon w as b ein g  accum ulated and orders w ere  
placed for needed supp lies. A  D H  airp lane, a 1 -k ilow att rad iotele 

phone tran sm ittin g  set, and several other usefu l item s were tran s 
ferred from  the P o st Office D epartm ent.

B y  D ecem ber in sta lla tion  o f  the equipm ent o f  the first m odel o f  
directive radiobeacon w as com pleted  and in itia l tests m ade. T h e  
techn ical m em bers o f th e staff com pleted  th eir  first stu d ies m ade  
tow ard a so lu tion  o f the problem  o f  a v isual ind icator for a irp lane  
use to be em ployed w ith  the d irective beacon.

M uch tim e w as consum ed in  g ettin g  organized. T h e bureau under 
took the project w ith ou t any equipm ent, a ir  field, or airplane. B y  
Decem ber, 1926, m ost o f  these essentials had been provided  and test  
fligh ts w ere b eing  m ade w ith  th e  first m odel v isu al ind icator and a 
new  typ e d irective radiobeacon transm itter. T he first experim ents  
ind icated  th a t the v isu a l system  had possib ilities and also th a t th e  
course w as lik e ly  to  be sharper and m ore ea sily  flow n than  w ith  th e  
aural system  already in  use by  the W ar D epartm ent at M cCook F ie ld . 
A  sm all m arker beacon w as also constructed a t C ollege P ark  d u rin g  
the period.

T o enable radiotelephone com m unications to  and from  the a ir 
p lane to be carried on, a loan  o f  the form er W C A P  station  at W a sh 
in g to n  w as secured from  the A m erican T elephone &' T elegrap h  Co., 
who also generously  provided suitable control lin es betw een that 
sta tion  and C ollege P ark , as w ell as to th e B ureau o f  S tandards and 
the D epartm ent o f  Comm erce.

T he success attained  w ith  the C ollege P ark  in sta lla tion  determ ined  
th e  bureau to  undertake the construction  o f  another sim ilar unit at 
a point on the transcontinental a ir m ail route. T he B elle fo n te , P a ., 
air  field  was selected in cooperation w ith  the P o st Office D ep art 
m ent as the m ost u sefu l location  for  th is  purpose because o f  the un 
favorable fly in g  w eather conditions in  that region , and the w ork  on  
th is project w as in itia ted  in  M arch, 1927.

On Ju n e 30 th e B elle fo n te  radiobeacon sta tion  was in  operation , 
a P o st  Office D ou g las airp lane m ade ready to be equipped w ith  radio  
apparatus, and a ll m ateria ls needed for  the radiotelephone tran s 
m ittin g  set delivered to  th e site. A  form er P o st  Office radio station  
con sistin g  o f  tw o 100-foot m asts and a tw o-room  b u ild in g  w as re 
h ab ilita ted  for  use as a rem otely  controlled  tran sm ittin g  station .

I n  M ay, 1927, the bureau exh ib ited  the d irective radiobeacon and  
radiotelephony to  and from  airp lanes at the A ll-A m erican  A ir  D is 
p la y  held  at W ash ington . F o llo w in g  th is  an experim ental fligh t 
w as m ade from  W ash in gton  to  D etro it, telephon ic  com m unication  
b ein g  m aintained  w ith  W ash in gton  for  100 m iles. In  J u n e the  
bureau equipped an a irp lane w hich  broadcasted the events o f  the  
arrival o f  C olonel L indbergh  at W ash ington . A  trip le-engined  all- 
m etal m onoplane w as len t through  the courtesy o f  the F ord  M otor 
Co. for  these flights.

A s  a resu lt o f  the w ork at C ollege P a rk  th e  B ureau o f  S tandards  
fee ls that three item s o f  its aeronautical radio program , nam ely , the  
directive radiobeacon w ith  v isu al indicator, rad iotelephony to  air 
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planes, and the radio m arker beacon, are ready for  actu al tr ia l in  
d a ily  use on an a irw ay. W h ile  the v isu a l indicator problem  has n ot  
been sa tisfa cto r ily  so lved , m uch progress has been m ade.

A t  the conclusion  o f  the year the bureau finds itse lf  ready w ith  a  
com pletely  equipped field  laboratory and airp lane a t C ollege P a rk , 
where developm ent w ork is under w ay , and a com plete experim en ta l 
unit and airp lane at B e lle fo n te , P a ., where service tests can be con 
ducted over the N ew  Y ork-C leveland  section o f  the tran scontinental 

air m ail route.
M embers o f  the staff have v isited  other agencies in terested  in  these  

projects, such as the G eneral E lectric  Co., the F ord  M otor Co., and th e  
A ir  and S ig n a l C orps laboratories a t D ayton . C ontact has also  been 
m aintained w ith  several o f  the air m ail contractors interested  in the  

project.

L IG H T IN G

E xp erim enta l work in  the lig h tin g  o f  a irw ays was begun on S ep 
tember 1, 1926. A  stu d y  has been m ade o f  th e literature on a irw ay  
and land ing-field  lig h tin g , and a report has been prepared on the use  
o f neon lam ps for  such purposes.

E xp erim ental w ork has been carried out w ith  a ligh thouse len s  
furnished by the Bureau o f  L ighthouses, w hich  w as m ounted on an  
autom obile chassis fo r  use in m easurem ents at C ollege P ark  fie ld . 
T hrough the courtesy o f  the G eneral E lectr ic  Co. a 10,000-w att la m p  
was furnished  for  use w ith  th is  lens.

Conferences w ere h eld  w ith  aviators, A rm y  and N a v y  en gin eers, 
m anufacturers o f  equipm ent, and con su ltin g  engineers as a basis fo r  
ou tlin in g  a program  o f  experim en tal work.

L aboratory experim ents were m ade on tw o neon lam ps. A  para 
bolic reflector was designed and m ade for use w ith  these lam ps, and  
was found to  increase the candlepow er about 10 tim es. F ie ld  tests  
showed that over a range o f  about 2 m iles the bare lam p w as scarcely  
visib le, but th at it  w as p la in ly  visib le w ith  the reflector. T h e lam p  
was n ot v isib le  at n ig h t d u rin g  heavy  fo g  and rain.

F ly in g  tests were m ade a t the N ava l A ir  S ta tion , u sin g  S p erry  
land ing flood lig h ts , com pared w ith  B . B . T . flood -ligh tin g  equ ip 
ment. P hotom etric  data w ere determ ined on both  o f  these system s.

A  series o f  com putations and curves have been m ade, sh ow in g  th e  
distribution  o f  candlepow er in  a vertica l p lane required to g iv e  equal 
v isib ility  at stated  d istances from  an airp lane fly in g  at fixed  a ltitu d es.

T H E  1 9 2 8  R E S E A R C H  PRO G R A M

D u rin g  the com ing year  w ork w ill be continued lo o k in g  to  the  
perfection o f  the rad iod irective beacon and field-m arker beacons  
and the further developm ent o f  telephone com m unication betw een  
airp lanes and the ground. I t  is  expected  also to take up  a num ber o f  
new problem s, in c lu d in g  a stu d y  o f  the d istribution  o f  th e l ig h t  fro m  
beacons and the relation  o f  l ig h t color to  effectiveness, an in v estig a 
tion o f  the strength  o f  a irp lane jo in ts  and fittin gs o f  standard  d esig n , 
an in vestigation  o f  the sta b ility  o f  p lanes ox d ifferent typ es, and  
studies o f  m ethods o f  reducin g a irp lane noises.



II . D E V E L O P M E N T  O F  C IV IL  A E R O N A U T IC S

A m erica  is d o in g  a prod ig iou s am ount o f  c iv il fly ing . I t  m ay  
gen era lly  be d iv id ed  in to  three c la sse s: A ir  tra n sp o rt— scheduled o p 
erations over regular routes (m ail, express, and p a sse n g e r ); com m er 
c ia l a ir  service— such as “ ta x i ” service, crop d u stin g  and sp rayin g , 
photography, over-city  rides, tours, and so on; and p riva te  fiyw iff—  
in c lu d in g  pleasure aviation  and the travel o f  business m en u sin g  

airp lanes in  their  d a ily  affairs.

A I R  T R A N S P O R T

T o the surplus o f  a ircra ft at the conclusion o f  the w ar, and the  
experience in  the carrying o f  m essages, m ail, and personnel by air  
d u rin g  the war, m ay probably be ascribed the inauguration  in  E u rop e  
in  1919 o f  an a irw ay system  w hich  has now been extended to  cover  
C entral E u rop e and reaches in to  A fr ica , A sia , and the fa r  corners 

o f  the w orld.
A  great passenger and express business has been developed in  a d d i 

t io n  to air m ail. T h e routes are supported  in  the m ain  by subsid ies, 
direct or ind irect, am ounting to  a great sum  annually . M any o f  these  
routes serve co lon ia l possessions w ith ou t regard to  purely  c iv il or 

com m ercial reasons.

D E V E L O P M E N T  O F  A IR W A Y S  I N  A M E R IC A

A s in E urope, prior to  the W orld  W ar no m ail, passenger, or 
express air routes were continuously  op eratin g  in  the U n ited  S tates  
save for som e seasonal short lin es operated spasm odically  and for  
occasional b rief dem onstrations in  cooperation w ith  the P o st Office 
D epartm ent a t a ir m eets and exh ib itions.

F o r  a brief period in  1918 an experim ental a ir-m ail route was 
operated by the P o st Office D epartm ent betw een N ew  Y ork  and 
W ashington , D . C.

In  1919 the P o st  Office D ep artm en t in itia ted  the transcontinental 
air m ail route betw een N ew  Y ork, C hicago, and San  F rancisco. The  
operation  o f  p lanes betw een C leveland and C hicago was begun on 
M ay 15. On J u ly  1 th e  operations w ere extended  from  C leveland to 
N ew  Y ork.

B eg in n in g  M ay 15, 1920, th e  lin e  w as extended w est from  C hicago  
to  O m aha, and on Septem ber 8, 1920, f ly in g  began betw een Om aha 
and San  F rancisco , com p letin g  com bination  d a y lig h t airp lane and 
n ig h t tra in  service across the continent. T he m ail w as flow n out of 
N ew  Y ork  and put on a tra in  in  the even in g  at C hicago, taken off the 
tra in  th e fo llo w in g  m orn ing and flow n th e rem ainder o f  the route.

A  route from  St. L ou is to M in neapolis-S t. P a u l was operated by 
the P o st  Office D epartm ent betw een Decem ber 1, 1920, and June  
30, 1921.

F IR S T  C O N T R A C T  R O U T E S

On October 15 ,1920 , fore ign -m ail contract routes were inaugurated  
betw een S eattle  and V ictoria  in  the northw est and betw een K ey  W est

3 6  R E P O R T  T O  T H E  S E C R E T A R Y  O E  C O M M E R C E



A E R O N A U T I C S  B R A N C H 3 7

and H abana in  the southeast. T he S eattle-V ictoria  route s till  
continues operation . T he F lo r id a  route w as d iscontinued M arch 31, 
1923, to  be resum ed in 1927.

A n oth er foreign  contract air-m ail route began operation  A p r il 9, 
1923, between N ew  O rleans and P ilo tto w n . T h e S eattle  and N ew  
O rleans routes carry 2-cent m ail to  and from  steam ers and save  
m any days.

A  contract route w as also operated betw een F airbanks and M c 
G rath, A laska, from  F ebruary 1 to  June 30, 1924.

F IR S T  N I G H T  S E R V IC E

On J u ly  1 ,1924 , n ig h t fly in g  began  between C hicago and C heyenne, 
th is portion  o f  the tran scontinenta l route h av in g  been lig h ted  by th e  
P ost Office D epartm ent. Subsequently lig h ts  were added betw een  
Chicago and N ew  Y ork  to  th e  east, and betw een C heyenne and S a lt  
Lake C ity  to the west.

T O -D A Y ’S A IR  R O U T E S

A s a resu lt o f  th e  air m ail act o f  February 2, 1925, w ith  am end 
m ents, there has rap id ly  developed a great contract air-m ail system , 
the nucleus o f  the now  gro w in g  a ir-transportation  net.

On Jan u ary  1, 1926, the P o st  Office D epartm ent had  th e tran s 
continental m ail route in  operation  both w ays between San F ra n 
cisco and N ew  Y ork, w ith  an add itional n ig h t service both w ays  
between C hicago and N ew  Y ork ; and the tw o foreign  contract routes  
out o f  S ea ttle  and New’ Orleans.

A t various dates, b eg in n in g  February 15, 1926, n ine other contract 
routes were p u t into operation , and on J u n e 30, 1926, th e a irw ay  
system  consisted o f  12 routes.

D u rin g  the second h a lf  o f  the calendar year 1926 other routes were  
added and the P o st  Office D ep artm en t advertised  the tran scontinenta l 
and N ew  Y ork-C hicago overn igh t routes for  private  operation. T h e  
contract for  the section from  C hicago to  San  F rancisco  (d a ily )  w as  
let to th e B o e in g  A ir  T ransport and for the section  betw een C hicago  
and N ew  Y ork  to the N ation a l A ir  T ransport (d a ily  and n ig h t ly ) .  
The B o ein g  com pany began operation  J u ly  1, 1927, and the N ation a l 
A ir T ransport was scheduled to begin  Septem ber 1, 1927.

There were 55 station  stop s on the routes in  operation  on J u n e 30, 
1926. Over $5,000,000 w as invested  in  the contract a irw ay  system  by  
the air-inail contractors in  the calendar year 1926, and th is  sum  w as  
rap id ly  increased as new  routes and new  vehicles were added.

B y  the end o f  the calendar year 1926, 18 routes had  been operated  
for m ail or passengers, or both, and fre igh t.

Save for  th at portion  o f  the G overnm ent’s route betw een S a lt  L ak e  
C ity and N ew  Y ork, lig h ted  by the P o st  Office D epartm ent, all c iv il  
airw ay fly in g  before J u ly  1 ,1926 , w as done w ith ou t lig h t in g  fa c ilit ie s . 
T he econom ical use o f  the airp lane dem ands fly in g  by n ig h t as w ell 
as by day and in  a ll v ic issitu d es o f  w eather and season, and it  is  th e  
purpose o f  the D epartm ent o f  Com m erce, under th e air com m erce act 
o f  1926, to furn ish  to air traffic those aids w hich w ill resu lt in  th e
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g rea test degree o f  flig h t efficiency. L ig h tin g  o f  the a irw ays w as  
undertaken im m ediately  upon  th e organ ization  o f  th e  aeronautics 
branch in  th e fa ll  o f  1926, and before the end o f  the calendar year  
1926 som e lig h ts  w ere already p laced in  operation. On J u n e 30, 
1927, there were 4,121 m iles o f  lig h ted  a irw ays, in c lu d in g  th e  2,041 
m iles on the transcontinental a irw ay w h ich  had been ligh ted  by the  
P o s t  Office D epartm ent.

On J u ly  1, 1927, there were 15 m ail lines in  operation  and 9 m ore  
advertised  for  bids. In  ad d ition  there were 3 nonm ail routes. T h e  
2 4  m ail routes w ill serve 65,677,209 peop le  in  th e various tra d in g  
areas a lon g  these a irw ays, w ith  75 station  stops.

C O M M E R C I A L  A I R  S E R V I C E

B y  far  the greatest volum e o f  fly in g  in  A m erica  has been done by  
fixed-base and itinerant air-service operators— in d iv id u als, firm s, and  
corporations engaged  in  tax i service, crop du stin g , journalism , and  
n ew s photography, sigh t-see in g , com m ercial photography and m ap 
p in g , touring, fly in g  instruction  and other m iscellaneous pursuits—  
u tiliz in g  l ig h t  com m ercial p lanes o f  both new and w ar-surplu s  
m ateria ls.

T h is  class o f  operators has no p ara lle l in  any other country. T h e  
itin era n t p ilo ts have becom e fixed-base operators and th is  phase o f  
com m ercial fly in g  has settled  dow n in to  so lid  business.

T o the P o st  Office D epartm ent and air-service operators belong the  
cred it for keep ing fligh t before the pub lic  d u rin g  the w hole postw ar  
period. T h eir  p ilo ts flew nearly  19,000,000 m iles in  1926, according  
to  the departm ent’s estim ates.

P R I V A T E  F L Y I N G

U nexpected  purchasers at th is com p aratively  early  stage  o f  general 
f lig h t are the corporations and in d iv id u a l business m en who have  
bough t the m ost m odern airp lanes fo r  business travel. C orporations, 
particu larly , have put in to  service the largest cabin p lanes w ith  
tr ip le  engines.

T here rem ains the sport and pleasure use o f  a ircraft— private  
fly in g . T h is  is develop in g  very rap id ly , and thousands o f  private  
ow ners w ill soon fly  for  pleasure in up-to-date, m odern, inherently  
stab le a ircraft at a reasonable cost. C om paratively  low -priced  
airp lan es o f  new  design  and construction are now  availab le and are 
q u ick ly  rep lacin g  the m any w ar-surplu s ty p es th at have been serving  
u n til the present tim e. M anufacturing  and the developm ent o f  
a d d ition a l a ircra ft w ill continue on an ever-increasing scale, and 
i t  is difficult even to  venture a guess as to  the lim ita tion s on th is  class  
o f  ftying.

G O V E R N M E N T  P A R T I C I P A T I O N

T h e sa fe  and continued developm ent o f a ll classes o f  operations 
depend largely  upon the airw orth iness o f  the a ircraft em ployed , the  
com petency o f  p ilo ts, th e establishm ent and m aintenance o f  properly  
equ ipped  a irw ays, the enforcem ent o f standard  air traffic rules, and 
an  adequate d issem ination  o f  in form ation  concern in g fa c ilit ie s  on 
airw ays and at airports. I t  is in these m atters th at the G overnm ent 
m ust render a very defin ite and com prehensive service.



A E R O N A U T I C S  B R A N C H 3 9

A I R P O R T S  A N D  L A N D I N G  F I E L D S

T he inauguration  o f  contract m ail and other routes forced  the  
establishm ent o f  new  airports or the im provem ent o f  ex istin g  a ir 
dromes at every  sta tion  stop  a lon g  a irw ays b y  th e  m un icip a lities—  
either d irectly  by th e c ity  or in  its  b eh alf by  civ ic organ izations, or 
by private enterprise.

E veryw here c iv ic  in terest has been stirred by the progress o f  air  
transport, and cities a ll over the country, both on and off th e  a irw ays, 
are w ork ing w ith  th e a irp ort idea tow ard  vary in g  degrees o f  a ir 

port excellence. T hese airport fa c ilit ie s  m ay be rated under the  
act. T he value o f  the land  and im provem ents varies grea tly , run 
n ing  as h ig h  as $1,000,000 or m ore at the larger ports.

A t  the close o f  the fiscal year 1927 there w ere recorded 864 m unici-

Eal, com m ercial, or p rivate  airports, in term ed iate  fields m ain tained  
y  the D epartm ent o f  Com m erce and unim proved but perm anent 

lan d in g  fields, a great m any o f  w h ich  were reconstructed or pro 

posed fo r  developm ent in  accordance w ith  the standards suggested  
by the departm ent.

In  addition , a irports o f  one grade or another w ere under d iscu s 
sion in 144 cities, w ith  the num ber grow ing . I t  is  estim ated that  
about 1,000 airports w ill be in operation  at the end o f  the fiscal year  
1928. O f these a la rg e  portion  w ill be m unicipal.

D E P A R T M E N T A L  C O O PE R A T IO N

Illu stra ted  descrip tive bu lletin s are pub lished  by th e  departm ent 
on all a irports as fa st as cond itions perm it. T he entire country is  
under a first annual canvass o f  un im proved au x ilia ry  fields, o f  w hich  
there were ap p roxim ately  3,000. A  register o f these is m aintained  for  
flights off scheduled  routes.

T he developm ent o f  a irp orts h a s been d irectly  aided by the D ep a rt 
m ent o f  Com m erce through  its  A irp ort B u lle tin  and other p u b lica 
tions. T he bu lletin  covers, w ith  illu stration s, p ractica lly  every sub 
ject connected w ith  the construction  and equipm ent o l  an airport. 
Som e 4,000 copies have gone to c ities , com m ercial organ izations, en g i 
neers, editors, and others d irectly  in terested  in airport developm ent.

Personal advice and aid  in the estab lishm ent o f  a irports and th e con 
struction o f  term inal fa c ilit ie s  have been g iven  in scores o f  c ities  by  
the assistant secretary for  aeronautics or the personnel o f  h is  office, 
w hile every  im aginab le  phase o f  th e subject has been covered by  
volum inous correspondence.

R epresentatives o f  the departm ent have encouraged airport d evel 
opm ent in a great fly in g  circu it o f  the country m ade in  cooperation  
w ith the D an ie l G uggenheim  fou n d ation . Com m ander B y r d ’s polar  
airplane carried h is  transpolar com panion , F lo y d  B en n ett, w ith  a 
representative o f  the departm ent to  45 cities in an 8,604-m ile tour.

In  a circuit o f  som e 80 cities w ith  M aj. I I . A . D argu e, com m ander  
o f the A rm y A ir  C orps’ P an-A m erican  “ Good w ill tour,” W alter O. 
Lochner, secretary o f  th e N ation a l A ssocia tion  o f  Com m ercial O r 
gan ization  Secretaries, carried letters from  the A ssista n t Secretary  
for A eronautics u rg in g  the various com m ercial organ izations o f  the
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country to  in terest their  com m unities in  the developm ent o f  aero- 
nautics and th e estab lishm ent o f a irports. A  representative o f  the  
aeronautics branch m ade a tour o f  a ll the cities a long  the ex is t 
in g  air m ail routes, u sin g  various form s o f  transportation— air, f 
rail, and m otor. T h e prim ary purpose o f th e  tour w as to  stim ulate ; 
the use o f th e air m ail, but the entire field o f  c iv il aeronautics received  
attention . Com m ents from  business m en and m unicipal and cham ber 
o f  com m erce officials ind icated  th at th is  tour w as very beneficial.

A I R  M A R K I N G  O F  C I T I E S

Thousands o f  cities are b ein g  a ir  m arked. D u rin g  the year one o il 
com pany pain ted  c ity  nam es on m ost o f  its  4,200 stations in  10 States, 
and four other concerns are sim ilar ly  m ark ing tow ns in  other S tates. | 

A s the year closed the support o f the governors o f  a ll S tates was 
en listed  in u rg in g  c iv ic  associations to  push the program  o f  m arking. 
E v ery  such organ ization  has been furnished w ith  uniform  specifica 
t ion s as to  size and colors.

A standard system  o f  d istin ctive  m ark ing o f  obstructions, such as 
h igh  tension pow er lines, rad io tow ers, and sim ilar obstructions, was 
drafted  by an interdepartm ental com m ittee and is  the subject o f  
another departm ent bulletin .

E Q U I P M E N T - D E S I G N  P R O G R E S S

T he passenger-service a irp lane o f  to -d ay  is  so fa r  advanced that 
it  is  difficult to  realize th a t scheduled air transport service as we now  
know  it  is less than  tw o years old.

W e are s till  prone to th in k  o f  the passenger airp lane as the tw o- 
seated, open-cockpit affa ir o f war and postw ar days.

H eretofore the designer has been alm ost en tire ly  engrossed w ith  
w in g  and pow er load in g  curves and resistance— fligh t efficiency along  
the particu lar line dem anded.

N ow , how ever, attention  is  b eing  g iv en  to  com fort and equipm ent. 
T o-d ay  one steps in to  a cab in -type a ircraft, takes a com fortable  
upholstered seat w ith  am ple leg  room, and deports h im self in th e same 
m anner as in  a closed autom obile o f  the m ost m odern construction .

T he closed airp lane has developed far  m ore rap id ly  than th e closed  
autom obile. T he leather coat, the helm et, and the various parapher 
na lia  o f  the a ir  traveler o f  yesterday have disappeared . E ven  the  
p ilo t o f  the m odern passenger p lane is  inclosed in  a com fortable, 
heated  cabin w ith  s lid in g  or h in ged  g lass  w indow s, w h ich  m ay be 
opened fo r  ven tila tion  or for  better v isib ility . T he question o f  com 
fo rt is b ein g  g iv en  ever m ore serious consideration .

In to  the p lane itse lf  has been b u ilt th e inherent sta b ility  prom ised  
fo r  a quarter century. Y et sacrifice has not been m ade o f  m aneuver 
a b ility  and controllab ility .

O ne o f  the m ost str ik in g  features o f  late developm ent has been the  
general app lication  o f  brakes to  airp lane w heels, by w h ich  the lan d 
in g  roll is g rea tly  reduced. B rakes on either w heel are independent 
in  action so that th ey  can be used fo r  m aneuvering on the ground.

O leo pneum atic  and oleo sp rin g  gears are b eing  w id ely  adopted  
for  shock-absorption purposes on th e  la n d in g  gear and have proved  
very successfu l in im proving  la n d in g  characteristics.
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In  the design  o f  th e fu selage, w ood and w ire construction  have  
been alm ost en tire ly  superseded by w elded  steel tu b in g  or other m etal 
construction. W in g s continue to  be la rg e ly  b u ilt o f  w ood spars and  
ribs w ith  fab ric  covering. Several m anufacturers have, how ever, 
given atten tion  to  th e construction o f  a ll-m etal p lanes o f duralum i
num w ith  a very th in  sheet o f  the sam e m ateria l rep lacing  the fabric , 
and m ore than one such design  is  in  com m ercial use.

In  general a irp lane design  there is  a tendency to  revert to  the  
m onoplane w hich  w as used so exten sively  in  early  days o f  aviation . 
The v is ib ility  for both p ilo t  and passengers is  g rea tly  im proved over  
that o f  th e  m u ltip lan e typ e, and for  the present dem ands upon com 
m ercial p lanes, m onoplane construction  presents no unusual problem s 
for the m anufacturer.

T he w eig h t o f  the pow er p lan t per horsepow er has been m ateria lly  
reduced, and one o f  the new est engines has reduced th e fron ta l area 
some 30 per cent. Im p roved  propellers at th e sam e engine speed in  
the identica l a irp lane g iv e  greater efficiency. T h e  air-cooled  en gin e  
is being exten sively  used fo r  com m ercial purposes because o f  its  
ligh t w eight, s im p lic ity  o f in sta lla tion , and reliab ility .

In  the in sta lla tion  o f  th e  en g in e  considerable attention  is being  
given to  exhaust m an ifo ld s w hich  both reduce the noise o f  the engine  
and carry the exhaust gases clear o f  the passenger com partm ent.

A ir-pressure system s for  th e gasoline su p p ly  have been alm ost 
entirely replaced by gear-driven  pum ps and g ra v ity , and one o f the 
greatest hazards— th a t o f  fire— has thus been p ractica lly  elim in ated .

The cargo space o f  tw o or three years ago w as 50 to  60 cubic feet  
for approxim ately  1,000 pounds o f  u sefu l load w ith  400 horsepow er. 
Now , we find m any p lanes o f  200 horsepow er w ith  a sim ilar load  
capacity  and double the cargo space, and at th e sam e or better speed. 
The cause is  found  in the greater efficiency in  design  and construction  
o f both a ircraft and engines.

W ith  the sam e assurance offered by train , a ir service now  furnishes  
a 10-hour schedule betw een N ew  Y ork and C hicago; 30 hours to  the  
G olden G ate; and o vern igh t to  F lorid a . T h is  illu strates the speed  
o f air transportation , undoubtedly  the greatest advantage th is  
vehicle offers. N ig h t  fly in g  w ill increase as fa st  as the departm ent 
is able to in sta ll th e  lig h ts  a long  th e airw ays.

The cost o f  a ir-transport operation  is  y e t a problem , but it  is  being  
rapid ly  overcom e as the volum e o f  business increases. M any o f the  
com m ercial com panies now , w h ile  b eing  ob liged  to m aintain  a  com 
p lete overhead, are op eratin g  at on ly  a fraction  o f  cargo capacity . 
T his situation  w ill adjust itse lf  and the costs w ill be m ore efficiently  
distributed . T he d ifferential in speed, how ever, betw een air travel 
and other m ethods o f  transportation  is im portant and m ust be taken  
in to account w hen determ in ing com parative costs. T h e cost o f  air 
transport to the traveler is su rp risin g ly  low  w hen the tim e elem ent 
is considered.

W E A T H E R  A N D  F L I G H T

T hough the airp lane in  em ergency is  o ften  the sole m eans o f  com 
m unication, y e t  its  operations in scheduled d a ily  service are affected  
to some extent by w eather, practica lly  the on ly  h indrance to  perfect  
perform ance.
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O f th e 5,272 tr ip s scheduled  on c iv il a irw ays d u rin g  th e  first h a lf  
o f  1927, 623 o f  th e  685 tr ip s w hich  w ere d efau lted  w ere chargeable  
to  bad weather.

T h e difficu lty  o f  n ig h t fly in g  is  b eing  rap id ly  overcom e by lig h tin g  
and other a ids to  nav igation .

O f a ll w eather conditions described as bad, fo g  presents the great 
e st hazard. R esearch and experim ental w ork is b eing  conducted  
at the B ureau o f  S tandards to  overcom e th is , how ever, by the d evel 
opm ent o f  su itable n av igation  instrum ents. A n  unofficial com m ittee  
organized  by the G uggenheim  F u n d  for th e P rom otion  o f  A ero- 
nuatics, w h ich  includ es representatives o f  various Governm ent 
bureaus, is likew ise endeavoring to  further research in  the e lim in ation  
o f  fo g  as a  proh ib itive o f  flight.

A I R  A C C I D E N T S

U n der the air comm erce act accidents are required to be in v esti 
ga ted  and reported, and the departm ent is  now p erform in g  th is  
function . 1

C A S U A L T IE S  I N  A IR W A Y  F L Y IN G

C asualties in scheduled  a irw ay  fly in g  are com p aratively  rare.
In  1926 the G overnm ent-operated transcontinental suffered one p ilo t  

fa ta lity . One occurred d u rin g  th e  first h a lf  o f  th e  calendar year  
1927. W eather cond itions were responsib le for  one o f  these acci 
dents. T h e exact cause o f  the other is unknown.

On th e  contract routes there w ere three p ilo t  fa ta lit ie s  and one  
passenger fa ta lity  in  1926. T hree accidents w ere ascribed to  weather. 
O ne w as o f  undeterm ined cause. D u rin g  th e  first h a lf  o f  the ca len 

dar year 1927 there were tw o p ilo t and one passenger fa ta lities , in 
tw o accidents, both chargeable to  weather.

P i lo t  exam ination s, p lane inspections, and the lig h tin g , weather  
service, and other a ids to a irw ay  fly in g , now  in sta lled  or in  th e  
departm ent’s program , should  p ractica lly  elim inate accidents in 
scheduled  fly ing .

C A S U A L T IE S  I N  M IS C E L L A N E O U S  F L Y IN G

I n  air service operations and m iscellaneous fly in g  i t  is  expected  
th a t casualties w ill be m ore freq u en t; but here, also , the enforcem ent 
o f  precautionary m easures and the u tiliza tion  o f  the G overnm ent’s 
fa c ilit ie s  w ill decrease th e  casualty  rate.

D u rin g  the last h a lf  o f  the fiscal year 1927, 15 p ilo ts and 28 p as 
sengers w ere k illed  in  25 airp lane accidents in  th is  country. T hese  
accidents occurred in  course o f  “ t a x i ” service and pleasure rides, 
test fligh ts, and instruction . T h irteen  o f  the accidents were ascribed  
to  error in  p ilo tage , 3 to  p ow er-p lan t fa ilu re , 2 to  w eather, and 7 to  
structural failure. P ra ctica lly  a ll these accidents occurred w ith  
unlicensed p ilo ts  and in unlicensed planes.

A I R C R A F T  P R O D U C T I O N  A N D  T R A D E

T he a ircra ft industry  is in  the p osition  o f  b eing  fa r  behind on 
orders. I t  is  reasonably  expected  th a t th e  production  o f  airp lanes  
d u rin g  the calendar year 1927 w ill at least double that o f  1926. E v en  
th is m ay be too m oderate an estim ate.

I n  a specia l count m ade by the B u reau  o f  the C ensus in  cooperation  
w ith  the aeronautics branch o f  the departm ent, the 1926 output o f



the m an u factu rin g  industry  w as 1,186 p lanes valued a t $8,871,027 as 

against 789 in  1925 w ith  a valuation  o f  $6,673,659.
T he m ilitary  services, the D epartm ent o f  A gricu ltu re, and th e  

P ost Office D ep artm en t took  328 o f  th e 1926 planes, and 50 w ere  
exported, lea v in g  808 as the m in im um  c iv il consum ption. I n  ad d i 
tion , air-service operators produced ap p roxim ately  150 planes.

T h e to ta l value o f  w ork done in  1926 b y  estab lishm ents engaged  
prim arily  in  th e  m anufacture o f  airp lanes w as $24,161,752, in c lu d in g  

the value o f  a irp lane engines, am ounting  to $4,080,571, m ade by estab 
lishm ents engaged  prim arily  in  the m anufacture o f  such engines. 
The to ta l value o f  products reported for 1926 by establishm ents in  
the a ircra ft in d u stry  proper is  $20,081,181, as com pared w ith  $12,- 
524,719 for  1925, an increase o f  60.3 per cent.

I t  m igh t be sa id  that the present c iv il dem and represents but the  
in itia l production  o f  a new  industry. C iv il aeronautics has, in  th e  
m ain, been op eratin g  on  w ar surplus. T h e  dem and fo r  m o d em  
planes, th e d im inution  o f  w ar su p p ly , the developm ent o f  better  

engines, and the ap p lication  o f  F ed era l inspection , com bined w ith  
the w idespread  acceptance o f  th e airp lane in  business prom ise an  
increase o f  w h ich  any estim ate m ust be but a guess.

E X PO R T S

D u rin g  th e  calendar year 1926 th e  to ta l value o f  U n ited  S ta tes  e x 
ports o f  a ircraft, aeronautical engines, and parts for  p lanes increased  
sa tisfactorily  over those o f  1925. S p ecifica lly , th ey  increased $243,- 
551 over the 1925 to ta l o f  $783,659, sh ow in g  a valuation  o f  over  
$1,000,000. T h is is very encouragin g in  v iew  o f  the num ber o f  sa les  
made in  L atin  A m erica  b y  E uropean com panies d u rin g  the past year, 
A m erican  m anufacturers fin d in g  th e ir  prices very difficult to  m eet 
due to E uropean  currency depreciation .

T he record o f  the first h a lf  o f  1927 forecasts another increase fo r  
the fu ll year.

The greater part o f  the increase in exports was registered in a ir 
craft engines, the num ber o f  un its sh ow in g  an increase from  73, 
valued at $170,793, in  1925 to  297, w ith  a valuation  o f  $573,732, in  
1926. H ow ever, the average engine unit value decreased 14.5 per  
cent during th e  sam e period , in d ica tin g  that a m uch greater p ercen t 
a g e  o f  sa lvage types was exported  in  the latter year.

The num ber o f  p lanes exported  decreased from  80 to 50 units dur 
in g  the sam e period. H ere again  the unit value decreased som ew hat, 
as the 1925 exports o f  p lanes were valued at $511,282, w h ile  the value  
o f exported  p lanes fe ll to $303,149 in  1926. A irp lan e parts show ed  
an increase o f  nearly  50 per cent, from  a valuation  o f  $101,584 in 1925 
to $150,329 in  1926.

T he U n ited  K in gd om  w as our lea d in g  m arket for  a ircraft p ro d 
ucts in  1926, tak in g  $281,050 o f  th e to ta l. S o v ie t R u ssia  w as second, 
our exports to that country to ta lin g  $270,739; Peru w as th ird , w ith  
$120,231; M exico fou rth , w ith  $85,459; and C anada fifth , w ith  
$47,276.

F or the first h a lf  o f  1927 exports o f  airp lanes decreased from  26  
units for th e sam e period in 1926 to  19, but the unit value increased  
from  $4,729 to  $16,400, in d ica tin g  purchases o f  m odern, new  p lanes. 
L atin  A m erica w as our lead ing  m arket w ith  a tota l o f  $239,919.

A E K ON A X J T X C S  B R A N C H  4 3
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E n gin e exports in  1927 show a decline both in  num ber and value, 
w hen contrasted w ith  the sam e period o f  1926. H ow ever, the s itu a 
tion  is not d iscou raging , as w ith  a few  exceptions exports o f  a ircraft  
en g in es  consisted o f  new engines o f re la tive ly  h ig h  u n it value. T he  
w id e  d istribution  o f  these exports w ould  ind icate  also that the m a 
jo r ity  were experim ental orders. T he low  u n it value o f  $1,795 in  
1927 is accounted  for  by the fa c t  th a t 58 engines, w ith  an average  
u n it value o f  $456, w ere exported to Canada. O f the rem ainder, 18 
en g in es  had an average valuation  o f  $7,572 each.

T he exp ort value o f  a ircraft parts d u rin g  th e  first s ix  m onth s of 
1927 w as a lm ost 100 per cent h igh er than d u rin g  the sam e period o f  
1926. O ne-third  o f  the tota l d u rin g  the present calendar year has 
g o n e  to Canada. F urtherm ore, the exp orts o f  parts to  C anada d u r 
in g  the first s ix  m onth s o f  the year far exceeded the tota l exports o f  
a ircra ft, engines, and parts to that country during  the entire ca len 
d ar  year 1926. S ov ie t R u ssia  in  E u rop e and the U n ited  K ingd om  
also  loom ed up rela tive ly  large  as export m arkets for a ircra ft parts 
d u r in g  the present year, as d id  C hile in  the W estern H em isphere.

T R A D E  P R O M O T IO N

I n  early  M ay the departm ent in itia ted  the national a ircraft show  
an d  fligh t dem onstration at B o llin g  F ie ld  d u rin g  the annual conven 
tion  o f  the U n ited  S ta tes Cham ber o f  Com m erce and th e sessions o f  
th e  P an-A m erican  Com m ercial C onference and the In ter-A m erican  
A ir  C om m ission. T h e business m en o f  N orth  and South  A m erica  
and a num ber o f  A m erican  railroad executives were show n a great 
m any o f  the latest typ es o f  c iv il and m ilita ry  a ircraft, w ith  a ll air- 
n a v ig a tio n  accessories, and m ore than a thousand v isitors were g iven  
fligh ts. T h is  w as the m ost com prehensive aeronautical d isp lay  ever  
h eld  in  th is  country and gave evidence o f  the security  o f  aeronautics 
a s a business.

D u rin g  the year the first d irectory  o f  the in d u stry  w as com piled  
in  the departm ent. I t  has run through several ed ition s and is con 
s ta n tly  b ein g  enlarged. I t  lis ts  900 firm s, corporations, or in d i 
v id u a ls engaged  in  d ifferent phases o f  the aeronautical industry,

I I I .  C O N C L U S IO N

A IM  O P  T H E  A E R O N A U T IC S  B R A N C H

I t  is the aim  o f  the D epartm ent o f  Com m erce to assist in  b r in g in g  
about a com bination o f  four elem ents w hich are considered essentia l 
to  the success o f  c iv il aeronautics in  th is  country: (1 ) A irw orth y  
a ircra ft, adequately  equipped and efficiently m aintained , and (2 )  
(low n by com petent p ilo ts over (3 ) su itab ly  equipped a irw ays (4 )  in 
con form ity  w ith  standard air-traffic rules. W hen th is  has been 
accom plished  the public w ill take air transport fo r  granted , as it does 
the ra ilroad , the steam ship , and the autom obile.

V ery  tru ly  yours,
C l a r e n c e  M . Y o u n g , 

D irector o f  A eronau tics.



RADIO D IV ISIO N

D e pa r t m e n t  o f  C o mm e r c e ,
R a d io  D i v i s io n , 

W ashington, J u ly  1, 1927.
H on. H e r b e r t  H o o v e r ,

Secretary o f Commerce.

D e a r  M r . S e c r e t a r y : In response to you r request I  furnish th e  
follow ing condensed report of th e work of th e radio d iv ision  during  
the p a st year, inclu d in g references to  related  develop m en ts w h ich  
have taken place during th e  year.

B ecause of the rapid advances in  th e  field of b roadcasting  severa l 
efforts have been m ade during the p ast few  years to  ob ta in  n ew  
legislation  provid ing adequate control.

Congress passed th e original law  en titled  “ A n act to regu late  rad io  
com m u n ica tion ” in  1912. N o  d ifficu lty  arose in connection  w ith  
the enforcem ent of th is a c t until the a d ven t of broadcasting. W hen  
Congress passed th is law  radio broadcasting  w as unk now n , con 
sequently  no specia l provision  for the control of broadcasting  w a s  
em bodied in the act. F or  a tim e orderly operation  w as m ade p ossib le  
by callin g togeth er th e in terested  parties and g e ttin g  th em  in to  
agreem ent on  the basis of self-regulation . F in a lly  an adverse co u rt  
decision in d icated  the a d v isab ility  of ob ta in in g  an op in ion  of th e  
A ttorney G eneral w ith  reference to th e  au th ority  conferred upon  
the Secretary b y  th is act. T h e A ttorn ey  G eneral rendered an 
opinion under date  of J u ly  8, 1926, to  the effect th a t the Secretary  
of C om m erce w as w ith o u t au th ority , under ex istin g  law , to assign  
w ave len gths, lim it the pow er, or fix the hours o f operation  o f rad io  
stations. T h e  A ttorn ey  G eneral held , m oreover, th a t th e Secretary  
was w ith ou t authority  to refuse a license for the operation  of a radio  
station . T h is brought ab ou t a ch aotic  situ a tion . All ap p lican ts  
were granted licenses under w hich th ey  m ade use of such w a v e  
lengths and pow er and a t such tim es as th ey  saw fit. I t  becam e  
ev id en t th a t confusion w ould  continu e and grow  worse unless rem edied  
by leg islation . C ongress, therefore, passed  th e  radio a c t o f 1927 , 
repealing the a c t o f 1912. U nder th e new  law , w hich becam e effec tiv e  
February 23, 1927, a F ederal R ad io  C om m ission  of five m em bers  
was created . T h e  com m ission  has full au th ority  to licen se  s ta t io n s  
for one year. I t  determ in es to w hom  licenses shall be g ran ted  and  
fixes w ave len gth s, pow er, and hours of operation . T h e general 
powers o f the com m ission  are transferred to  th e Secretary  o f C om 
merce from  and after one year  after its  first m eetin g , w hich w as h e ld  
on M arch 15, 1927, the com m ission  reta in in g  au th ority  over  certa in  
controversial m atters w hich m ay be referred to it.

C R E A T IO N  O F  T H E  R A D IO  D IV IS IO N

E n forcem ent of the radio law s has been under the jurisd iction  o f  
the B ureau of N a v ig a tio n  sin ce J u ly  1, 1911, w hen the a c t requiring  
apparatus and operators for radio com m unication  on ocean  steam ers



4 6 R E P O R T  T O  T H E  S E C R E T A R Y  O F  C O M M E R C E

becam e effective. T h e  extension  of th e use of radio to general com 
m unication  purposes, broadcasting, transm ission  of photographs, 
e tc ., m ade it  in advisab le  to  con tin u e the work in a bureau w hose  
prim ary concern w as the enforcem ent of law s relatin g to  shipping. 
I t  w as accordingly decid ed to  separate th e radio service from  the  
B u reau  of N a v ig a tio n , e ffective F ebruary 26, 1927.

R A D IO  IN S P E C T IO N  S E R V IC E

D u rin g  the fiscal year  ju st ended, 9 ,330 inspections were m ade o f  
th e  radio in sta lla tion s on A m erican and foreign vesse ls clearing from  
ou r ports, as com pared w ith  9,197 th e previous year. T h ese in 
sp ectio n s develop ed  285 cases o f d efective  apparatus, lack  of proper  
eq u ip m en t or personnel, or other causes w hich  w ould  h a v e  con 
s t itu te d  v io la tion s of th e  law  had th e vessels sailed w ith ou t inspection . 
E x a m in a tio n s were g iven  to  3 ,328 applicants for com m ercial operators’ 
licenses and 5,597 applicants for am ateur operators’ licenses. T here  
w as a decrease in  th e num ber of in spection  trips m ade and th e  num ber  
o f land  sta tion s inspected  due to th e lack  of control w h ich  developed  
as a resu lt o f th e p rev iou sly  m en tioned  A ttorn ey  G eneral’s opinion. 
S in ce th e  new  law  becam e effective our a c tiv ity  has been resum ed, 
w ith  increased dem ands m ade upon th is d iv ision  for inspections, 
ob servation s, m onitorin g, and specia l in vestiga tion s. M a n y  such  
serv ices are required b y  th e  F ederal R ad io  C om m ission . T h e radio  
d iv ision  is perform ing all o f th e field work for th e com m ission , b u t  
finds it  d ifficult sa tisfactorily  to  m eet th e dem ands m ade upon it  
ev en  to  a lim ited  degree. A n enlarged personnel and b etter  equ ip 
m en t are essen tia l for th e proper perform ance o f th is work.

R A D IO  T E S T  C A R S

W ith  the rapid progress in  radio com m unication  th e necessary  
te s t in g  apparatus increased to  such an ex ten t th a t it  w as no longer  
p ossib le  for an inspector to  carry all of the delicate m easuring equ ip 
m en t required to  m ake th e in sp ection s prescribed b y  law . T o so lve  
th e  problem , an autom ob ile ch assis w as se lected  upon w hich  w as  
m ounted  a specia l body  capable of housing com p lete  inspection  appa 
ra tu s. On O ctober 7, 1925, th e  first radio te s t  car w as placed in 
a c tiv e  operation  in  th e field . On th is  car w as perm an en tly  m ounted  
a  com p lete  radio d irection  finder, to  tak e  bearings on unlicensed  
tran sm ittin g  sta tio n s, and several sen sitiv e  radio receivers b y  th e  
use of w hich it  w as possib le to  m easure th e frequency on w hich  
tran sm ittin g  sta tio n s  w ere operating. A  radio field in ten sity  se t  
w as in sta lled  in th e car, and w ith  th is p iece o f apparatus i t  w as 
p ossib le  to  determ ine th e external effect produced b y  a radio trans 
m ittin g  sta tio n  in th e  area in  w hich  i t  w as located . E q uipped  in  
th is  m anner, th e  first radio te s t  car operated  by the D ep artm en t  
o f C om m erce w en t in to  com m ission  in  a form  w hich has been found  
so  thoroughly  practical th a t v ery  few  changes w ould  be necessary  
in  new  cars of th is typ e. I t  w as found th a t considerable econom y  
in  transportation  and subsistence in  th e field could be effected  by  
th e  use o f radio te s t  cars.

T h e operation  o f the first te s t  car ind icated  the a d v isab ility  of

J
irocuring additional cars in  order to cover m ore territory and per- 
orm  du ties n o t possib le of accom plishm ent in an y  other m anner.
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Im p rovem ents in th e in terior arrangem ent of the cars and th e ap-

iiaratus m ounted  therein  w ere em bodied in  th e specifications draw n  
or th e three new  tes t  cars in February of th is year. One o f the  

principal im provem en ts in the apparatus w as the incorporation o f a 
num ber o f the ind iv idu al p ieces of equ ipm en t for th e  m easurem ent 
of frequencies or field stren gth  in to  one com p act u n it. W ith  th is  
piece of equ ipm en t i t  is  possib le  to  determ in e th e field stren gth  of 
tran sm ittin g  sta tion s a t d ista n t p o in ts operating  on w ave  len gth s  
from  50 to  600 m eters and w ith  th e  sam e apparatus i t  is also pos 
sib le accurately  to  check  th e frequencies of tran sm ittin g  sta tio n s  
operating on  w ave len gth s from  50 to  1,250 m eters. I t  is con tem 
p lated  th a t in  the near future apparatus w ill be d evelop ed  for prop 
erly m easuring frequencies below  50 m eters, w h ich  is  considered  
essential, in addition  to the presen t equ ipm en t of these cars. T h e  
use o f th e low er w ave  len gth s or h igher frequencies is rapidly  becom 
ing m ore general.

In  addition  to  th e m easurem ent o f frequencies and field strength  
indicated  above, space is provided for the exam ination  o f applicants  
for radio operator’s licenses. E ach  radio te s t  car is in  rea lity  a p o r t 
able laboratory  and in spection  office.

T he three new  te s t  cars referred to above, fu lly  equipped , w ill be 
placed in activ e  operation  in the early  fa ll of th is year.

F IE L D  S T R E N G T H  M E A S U R E M E N T

A t th e T hird N a tio n a l R ad io  C onference the Secretary  o f C om 
m erce su ggested  an in v estig a tio n  on the effect on  radio reception  
produced by broadcasting sta tio n s  o f different pow er to find o u t  
w hy reception  w as b etter  in  one d irection  and poorer in  another  
and w h y som e sta tio n s o f equal pow er d id  n o t servo equal areas.

Since th is tim e th e supervisor o f radio a t D e tro it  has been experi 
m enting w ith  m ethods o f m akin g these m easurem ents. T h e  resu lts  
of six  in vestiga tion s m ade b y  the supervisor are contained  in  the  
M arch issu e  o f the R ad io  Service B u lletin .

I t  has alw ays been the practice to rate radio tran sm ittin g  sta tion s  
in term s of pow er supp lied  to  the antenna. Such a m ethod  does  
not in d ica te  w h a t th e  effect produced on a d istan t radio receiver  
will be. S ta tion s of equal pow er do n o t produce signals o f equal 
in ten sity  over th e  sam e area. I t  has been proven th a t th is is due to  
absorption of th e radio energy b y  stee l buildings, e lectrica l netw orks, 
or other large m etallic  bodies.

T h ese  sta tio n s  m ay be m ade to serve equal areas if  the m eth od  of  
m easuring their pow er is changed . T h e  pow er h as a lw ays been  
m easured in  the am ou n t of w a tts  or k ilow atts  in the antenna. A  
suggested  m ethod  o f m easuring pow er is in  m icrovolts per m eter a t  
certain d istan ces from  th e transm itter.

From  the data  gathered  on a field -strength  stu d y  o f a sta tio n  i t  is  
possib le to m ake a m ap show ing the exact area covered. On th is  
m ap can bo show n the stren gth  of the radio field  in  m icrovo lts  a t  
varyin g d istan ces from  th e  transm itter. W ith  such  a sy stem  of 
m easurem ent any change o f pow er in  a sta tio n  could be determ in ed  
anyw here in  th e  area served.
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F R E Q U E N C Y  S T A B IL IT Y

T h e n ecessity  for m aintain in g frequ en cy sta b ility  is becom ing m ore 
and m ore im p ortan t because of th e increasing num ber of high-range  
sta tion s. T h e dem ands m ade upon our service to insure the required  
accuracy n ecessita tes  th e use of th e m o st m odern and precise m easur 
ing apparatus availab le. Our apparatus m u st be as accurate and  
dependab le  as the b est used b y  com m ercial in terests. P ub lic  confi
dence m u st be m ain tained  in th e  accuracy of th e m easurem ents m ade  
by the radio inspection  force. Our in strum ents and m eth od s m u st  
be accep ted  as standard.

R A D IO  C O M P A S S

T h e value of a radio com pass as an aid to n av iga tion  is ind icated  
b y  the increased in sta lla tion s. T here are now  541 A m erican vessels  
equipped  w ith  radio com passes. L a st year  there were 230. A good  
percentage of these in sta lla tion s are on vessels on the G reat Lakes.

T U B E  T R A N S M IT T E R S

T here is a continued  grow th in the use o f tube transm itters. M o st  
of th e larger vessels w hich enter our ports m ake use o f th is ty p e  of 
equ ipm ent, w ith  the ad van tage  of long-range com m unication  and 
reduction  of interference. M o st of the sta tio n s on land m ake use o f  
tube or arc transm itters. Spark transm itters are used principally  in 
A laska. All of the transoceanic services u tilize  continu ous-w ave  
transm itters.

P H O T O G R A P H S  B Y  R A D IO

T h e sending of photographs by radio has been in course of d evelop 
m en t for several years. A  service m akin g  use of one o f the sy stem s  
provides for th e transm ission  of w eather m aps from  the U n ited  S ta tes  
W eather B ureau  to vessels a t sea, where th ey  are recorded w ith  pen  
and ink on base m aps. A nother service referred to com m ercially  as 
“ P h o to ra d io ” was opened to  th e public on a com m ercial-rate basis  
on  M a y  1, 1926. An im portant extension  of th is service which  
prom ises to  be of public in terest and benefit is in the nature o f fac 
sim ile  reproductions, w hereby a radio m essage handed in a t th e  
transm ission  sta tio n  is ex a ctly  reproduced a t the receiv ing  sta tion  
and so delivered to th e addressee. W ith  th is system  i t  is possib le to  
transm it m essages w ritten  in h ieroglyphics, shorthand n otes, finger 
p rin ts, etc .

T E L E V IS IO N

“ T e le v is io n ” is a nam e g iven  to a new  sy stem  w hich is old  in som e  
of its  principles. So far it  is considered experim ental in its  association  
w ith  radio. Several successfu l dem onstrations of its  use h ave been  
g iven . O ne of these dem onstrations, w hich took place on April 7, 
1927, required the use of three transm itters, one being of 50 k ilo 
w a tts  pow er em ployed  to tran sm it th e speech  of th e  person ta lk ing, 
one of 5 k ilow atts pow er used for the transm ission of the p icture  
of th e  person talk ing, and the third of 1 k ilo w a tt pow er to  generate



EADIO DIVISION 4 9

a current for the purpose of synchronizing  th e  frequency of the picture  
and vo ice  transm itters. T h is arrangem ent m ade possib le  the recep 
tion o f vo ice  and p icture sim ultan eou sly .

A M A T E U R  S E R V IC E

D u rin g  th e p ast fiscal year  the num ber of am ateur tra n sm ittin g  
sta tion s increased from  14,902 to 16,926. M uch cred it is due to the  
am ateurs for their contribution  to the d evelop m en t o f short-w ave  
transm ission . N early  all of the am ateur sta tio n s are now  operating  
on w ave len gth s o f 80 m eters and below .

I t  seem s appropriate to m en tion  briefly  here som e of the m ore 
im portant public services rendered b y  am ateur sta tio n s during the  
past year. Im m ed ia te ly  follow ing th e F lorida hurricane m any  
am ateur sta tio n s in G eorgia, F lorida, A labam a, M ississipp i, and 
L ouisiana provided the on ly  m eans o f com m unication  w ith  the  
stricken sections. T h ey  handled im portant and urgent m essages  
betw een the S ta te  and m unicipal authorities, m essages for the R ed  
Cross consistin g  of requests for food, m ed ical supplies, and doctors. 
M uch of the sam e service w as perform ed during the M ississipp i 
flood. For the p a st three years th e A m erican R adio  R elay  L eague, 
through the Am erican R a ilw ay  A ssociation , has placed its  sta tion s  
and facilities a t the disposal of railroads for use as a m ean s of em er
gen cy  com m unication  should  their regular wire system  be interrupted. 
A ctual use of th is em ergency service has been m ade several tim es 
during th e  p a st year.

IN T E R N A T IO N A L  R A D IO T E L E P H O N E  S E R V IC E

R ad iotelep h on e service b etw een  N ew  Y ork and L ondon w as m ade  
availab le to  the public January 7, 1927. A t present anyone in  the  
U n ited  S ta tes  and C uba can talk  w ith  E n gland , Scotland , and W ales, 
T he radio tran sm itter on th is side is a t R ock y  P oin t, L ong Island , 
N . Y .; the receiv ing sta tio n  a t H ou lton , M e. On the other sid e the  
tran sm itter is a t R u gb y , E n gland , and the present receivin g sta tion  
is a t C upar, Scotland . W hen the service w as estab lished  the receiver  
was a t W roughton, E n gland . W hile the service is understood to be 
available 24 hours a d ay , its  use is really lim ited  to a shorter period 
because of the five hours difference in tim e.

R adiotelegraph is open to th e public for com m unication  from the  
U n ited  S ta tes  to the follow ing countries: E ngland , France, G erm any, 
Italv , P oland, N orw ay, Sw eden , H olland, A rgentina, B razil, S t. M artins, 
Japan, P hilip p in es, D u tch  E a st  Indies, F rench Indo-C hina, C olom 
bia, P anam a, C osta  R ica , N icaragua, H onduras, and G uatem ala. 
T his service also includes Sw an Island  in  the Caribbean Sea and 
H aw aii.

Short w aves (below  75 m eters) are proving serviceab le  for trans
oceanic com m unication . Such circu its are now  in use to E n gland , 
G erm any, A rgentin a, P hilip p in es, D u tch  E a st  Ind ies, French Indo- 
C hina, and H aw aii. E xp ansion  of th is service is contem plated .

B eam  transm ission is now  successfu lly  accom plished . S h ortly  
two circuits using th is system  will be p u t in to  operation in th is  
country.

66698—- 27t - - - i
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IN T E R N A T IO N A L  R A D IO T E L E G R A P H  C O N F E R E N C E S

As early  as 1903 the use of radio telegraphy for m arine purposes 
had raised questions o f in ternation al in terest and it  becam e ev id en t  
th at som e in ternation al rides of procedure were necessary. In  v iew  
of th is situ a tion  the G erm an G overnm ent in v ited  other governm ents  
concerned to a prelim inary conference in  B erlin  in A u gu st, 1903, 
where a draft of proposals w as agreed upon as a basis of a con ven tion  
to be d iscussed at a sub seq u en t conference. T here were 27 countries  
includ ing the U n ited  S ta tes , represented a t th is prelim inary con 
ference.

A fter several p ostp on em en ts, th e second conference, w hich  w as th e  
first official In tern ation al R ad iotelegraph C onference, w as held  in  
Berlin  in O ctober, 1906. T h e deliberations covered  a period of one  
m onth . T h e representation  a t th is conference w as m uch the sam e  
as th a t w hich a tten d ed  the prelim inary conference apd included  the  
U n ited  S ta tes . T h e prim ary ob ject of the 1906 con ven tion  w as to  
facilita te  ship and shore com m unication . T he su b jects covered  can  
be classified briefly as fo llow s:

(a)  T h e  accep tance and transm ission  of telegram s.
(b) T h e adoption  of uniform  rules o f working.
(c) T h e collection  of charges and se ttlem en t o f accounts betw een  

th e  different countries.
(d) A rrangem ent for pub lication  of in form ation  necessary  for in ter 

com m unication .
(e) R u les to  p reven t in terference and confusion in working.
(/) P rovision  for in tercom m unication , w ith  certain  exceptions.
T h is con ven tion  was ratified b y  th e U n ited  S ta tes  on April 22, 1912.
T h e second official In tern ation al R ad iotelegraph C onference w as

held  in  L ondon in  1912. T h e  first m eetin g  w as held  on June 4. T h e  
delib erations covered  a period of ab ou t one m onth . T here were 43 
countries represented, includ ing th e U n ited  S ta tes . A s a t th e  form er  
conference, th e  delib erations were confined to  questions relatin g  to  
th e m arine service. A t th a t tim e transoceanic com m unication  b y  
radiotelegraphy had  n o t been develop ed , the radiotelephone w as of 
crude design , expensive, and unreliable in operation , and its  use  
entirely  experim ental. T h e am ateurs had  n o t entered th e intrena- 
tional com m unication  field, and p o in t-to -p o in t service w as lim ited  to  
short d istan ces w ith  low  pow er and g iven  w a v e  len g th s w hich did  
not interfere seriously  w ith the m arine service.

T h e L ondon con ven tion  was ratified  b y  th e U n ited  S ta te s  on  
February 5, 1913.

A t the L ondon conference th e  U n ited  S ta tes  delegation  w as  
authorized to extend  an in v ita tio n  to  hold th e n ext conference in  
W ashington  in  1917. Su b seq u en t ev en ts  m ade several p ostp on e 
m ents necessary. F in a lly  th e d ate  w as se t  as O ctober 4, 1927, 10 
years la ter  than  orig inally  con tem p lated . D u rin g  th is lapse o f tim e  
m any unforeseen problem s have arisen and th e  d ev e lo p m en t and use  
of radio has rendered th e old  trea ty  obsolete . A  com p lete  revision  
of th e con ven tion  is necessary to  m eet the presen t operating  condi
tions, tak in g  in to  consid eration  m odern apparatus, m ore efficient 
m ethods, and new  services.
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IN T E R N A T IO N A L  R A D IO  A C C O U N T IN G

T h e L ondon radiotelegraph co n v en tio n  o f 1912, to w hich the U n ited  
S ta tes  is sign atory , requires each adm in istration  to provide for the  
collection  of to lls from  vesse ls  under its  registry  for radio service  
exchanged through sta tio n s  of other adm in istrations. 
f  T h e fo llow ing sum m ary covers the principal operations of the  
accounting section  of th e radio d iv ision  for the period from  J u ly  1, 
1926, to June 30, 1927, in  carrying o u t the term s of the con ven tion :

Accounts received, from and settled with other administrations and companies

A c c o u n t s  o n  h a n d  J u l y  1 , 1 9 2 6 ______________ ________ ________________________  6 4 4
A c c o u n t s  r e c e i v e d  d u r i n g  y e a r ___________________ ____________ _______________  9 6 9

T o t a l _____________________ _______ - ................. .. ......................... ................. 1 , 6 1 3
A c c o u n t s  s e t t l e d  a n d  c l e a r e d __________________________________________ - ______ 9 1 4

A c c o u n t s  o n  h a n d  a n d  u n s e t t l e d  J u n e  3 0 ,  1 9 2 7 ______________________ 6 9 9

T h e financial operations w ere as fo llo w s:

C a s h  b a l a n c e ,  J u l y  1 , 1 9 2 6 _____________________________________________ $ 4 4 ,  2 1 4 .  4 7
C o l l e c t i o n s  f r o m  A m e r ic a n  c o m p a n i e s _________________________________  8 5 ,  9 2 7 .  4 7

T o t a l ____________________________ ______ ______ ___________ ________ 1 3 0 , 1 4 1 . 9 4
D i s b u r s e m e n t s  t o  f o r e i g n  a d m i n i s t r a t i o n s  a n d  c o m p a n i e s ___ ________  6 2 ,  2 5 9 .  5 3

C a s h  b a l a n c e ,  J u n e  3 0 ,  1 9 2 7 ____________________________________  6 7 ,  8 8 2 .  4 1

T h e accou n ts m en tion ed  ab ove range in  va lu e  from  $1 to $2,000  
each. T h e  num ber of adm in istrations and foreign com panies acting  
in d ep en d en tly  of adm in istrations and su b m ittin g  accounts for co llec 
tion  during th e  year  w as 101; the ind iv idu al accou n ts covered  periods 
o f from  one to six  m on th s each. I t  is to be n oted  th at th e accounts  
are item ized  m essage b y  m essage, all of w hich are required to be billed  
again st th e responsib le sh ip  or radio authorities. T h e accounting  
section  of th e  radio d iv ision  operates as an in ternation al clearin g house  
for radio traffic accounts, co llectin g  the am ou n ts due from  sh ip 
ow ners or p riva te  radio com panies, and liq u id atin g  w ith  the foreign  
adm in istrations.

In  add ition  to th e  foregoing, th e  radio d iv ision  has assisted  
A m erican radio com panies in the co llection  of accou n ts due them  from  
foreign adm in istrations and com p anies covering th e tolls for service  
rendered foreign sh ips b y  d om estic  coasta l sta tion s. C anada, Spain , 
I ta ly , G reece, and other adm in istrations h a v e  availed  th em selves  
freq u en tly  of th is m ethod  of se ttlin g  their accounts w ith  A m erican  
com p anies.

A C K N O W L E D G M E N T  I

I desire to  bring to your a tten tio n  the helpfu l cooperation  w hich  
th e  radio d iv ision  has received  from  th e industries and to acknow l
ed ge  m y  appreciation  of their assistance, w ith o u t w hich w e could n o t  
h a v e  su ccessfu lly  functioned .

V ery  tru ly  yours,
W . D. T e r r e l l ,

Chief, Radio  D ivision.



B U R E A U  O F T H E  C E N S U S

De pa r t m e n t  o f  Co mme r c e ,
B u r e a u  o f  t h e  Ce n s u s , 

W ashington , Ju ly  /, 1927.
H on . H e r b e r t  H o o v e r ,

S ecre ta ry  o f  Com m erce.

D e a r  M r . S e c r e t a r y : I  have the honor to subm it the fo llow ing' 
report sum m arizing  the activ ities o f  the B ureau  o f  th e Census d u r in g  
the fiscal year ended Ju n e 30, 1927:

IN T R O D U C T IO N  A N D  S U M M A R Y

T he increasing  in terest in  sta tistics  is due to the gro w in g  recog 
n ition  o f  th e fa c t  th a t in governm ent, in  business, and in affairs o f  
life , sta tistics  are one o f  the m ost defin ite ind ications o f the direction  
in w hich  certain  socio log ica l, econom ic, and in d u stria l currents are 
m oving. A  constan tly  increasing num ber o f  groups o f facts bearing  
upon the d a ily  l ife  o f  a grea t nation  are now sta tistica lly  sum 
m arized  and d a ily  u tilized  in business. T h e large and com plex  
group o f  sta tistica l inquiries w hich it m akes annu ally  ta x  to  the  
utm ost th e resources o f  th e B ureau o f  the Census.

E very  year the bureau com piles and publishes data re la tin g  to  
births, deaths, m arriages, and divorces, g iv in g  num bers and m ore or 
less deta iled  tabu lations not o n ly  for  the U n ited  S ta tes as a w hole  
but for  in d iv id u al S ta tes, c ities, and counties. T he net gain  in th e  
p op u lation  o f  th e  U n ited  S ta tes  is  estim ated  upon th e  basis o f th e  
reported b irths,d eaths, im m igration , and em igration , and apportioned  
am ong the S ta te s ; and up to  the present year, as elsew here exp la ined  
in  th is report (p . 5 5 ) , annual estim ates o f  popu lation  have been  
m ade for  cities and counties as w ell as S tates. In  a num ber o f  
instances actual enum erations or censuses have been taken by the  
bureau at the expense o f  th e  c ity  concerned. R ecently  the bureau 
has begun the annual com p ilation  o f  sta tistics  o f  prisoners and o f  
the inm ates o f  h osp ita ls fo r  the m en ta lly  diseased. T hese social 
sta tistics have been accom panied by a m ass o f  deta iled  data  for  
agricu lture, industry , and business. W e com pile a greater volum e o f  
sta tistica l m aterial and cover a greater v ariety  o f  top ics than  an y  
other country. T he bureau in  the last fiscal year pub lished  3,571,138  
item s, each con ta in in g  a num ber o f  figures representin g som e phase  
o f  our socia l, industria l, or business activ ity . In  ad d ition , m any  
facts and figures were fu rn ish ed  in  rep ly  to 48,000 letters o f  in q u iry , 
and m any others su p p lied  verbally  or by telephone or telegraph^ 
C iv iliza tion  is now so com plex , so sensitive  in its m an ifestation s and 
reactions, that sta tistics are essential. T he dem ands for  data that  
can be furnished  by th e census, and o n ly  by th is bureau, have been 
constan tly  increasing.
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T h e figures for  in d iv id u a ls  or business enterprises are assem bled  
and presented in  a m anner to g iv e  the greatest am ount o f  in form a 
tion . R eports were received from  or concern in g 5.259,813 in d iv id u a ls  
or enterprises. In  ad d ition , m ore or less tabu lation  w as done on  
11,029,956 reports, m ak in g  a to ta l o f  16,289,769 reports hand led  dur 
in g  the year. T h e sta tistics  were pub lished  in  2,701 m im eographed  
and printed  statem ents and bu lletins w ith  a to ta l ed ition  o f  5,419,298.

F IF T E E N T H  C E N SU S

There are few  kinds o f  sta tistics w h ich  do not depend for  then- 

com plete developm ent, and for som e part o f  their  sign ificance, upon  
population— th e people to  w hom  those sta tistics  relate or w hose life  or 
industry th ey  portray. T h e popu lation  o f  th e U n ited  S tates pre 
sents a very com plex eth n olog ica l problem . T he popu lation  is an 
adm ixture o f  races and n ation a lities m ore d iverse than those found  
in any other country. T he occupations o f  the peop le  are p racti 
ca lly  a ll-in clusive, presen ting  unequaled advantages for th e  study  
o f social and in d u stria l conditions. T he num ber, size, and varia 
tions in boundaries o f  p o litica l units for  w hich  the popu lation  
m ust be show n far  exceed those o f  any other nation . T h e enum era 
tion o f  the p opu lation  is, therefore, the b iggest, and in  m any respects 
the m ost com plicated piece o f  sta tistica l w ork ever undertaken. A t  
the tim e o f  estab lish in g  the perm anent census office there was an 

understanding th at th e perm anent force o f  the office w ould  or could  
be em ployed on the prelim inary work for  the decennial census in 
advance o f  the census period; but other duties have m ade it  difficult 
to g iv e  proper attention  to th e w ork th a t it  is  necessary to  d o  before  
startin g  th e decennial census.

There has been a constant pressure to postpone th is prelim in ary  
work, and it is sa fe  to  say  that a t no decennial census have sa tis fa c 
tory prelim inary arrangem ents been m ade fo r  the elaborate organ i 
zation. D u rin g  the current and com ing year it  w ill be m y effort to  
devote adequate tim e and attention  to th is  im portant m atter. The  
entire country m ust be subdivided into enum eration d istr icts , accu 
rately described, and m apped. In form ation  regard ing  cond itions in 
each district m ust be secured in order to ascertain , so far as possible, 
the changes th at have taken place in popu lation  and in the bound 
aries o f  cities and tow nships or other political d iv ision s since the  
census o f  1920. I t  is necessary to take into account the sp arsity  or 
density  o f  popu lation , the p hysiograph ica l features o f  the country, 
the character and condition  o f the roads, and other factors. The  
boundaries o f  the enum eration d istr icts  m ust be clearly  defined and 
described in order th at there m ay be no overlap p in g  and no om itted  

territory. F o r  th is purpose it  is necessary to secure or prepare re 
liable and up-to-date m aps o f  ev ery  county and  city . A t the last 
census there were approxim ately  86,000 enum eration d istr icts: at 
the com ing census the num ber w ill doubtless be in excess o f  100,000.

W h ile  the defin ing o f  th e enum eration d istr icts  is perhaps the m ost 
urgent and im portant preparatory task  which the bureau has in 
hand a t  th is tim e, there are m any other th in gs w hich m ust be done to  
get ready for the n ext census. L eg isla tion  m akin g  provision  for the  
census and em b odyin g such changes in the ex is t in g  law  as experience  
and changed cond itions have show n to be desirable m ust be d rafted
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and subm itted  to Congress. T he schedules, in structions to enum era 
tors, and other form s and supp lies to be used in tak in g  the census 
m ust be prepared, printed , and sh ipped  to a ll parts o f  the U nited. 
S tates w ell in advance o f  the date o f  the enum eration. I t  is neces 
sary also to provide and have in readiness the necessary m echanical 
equipm ent for  tab u la tin g  the data, to plan the schem e o f  tabu 

la tion , in v o lv in g  the successive “ runs ” o f  the cards, to determine- 
w hat deta il is to  be tabulated  and pub lished , and outline the tables. 
T hese and other th in gs m ust be done before it can be said  th a t  we  

are “ ready ” for  the n ext census.
T he census o f  1930 w ill be the F ifte en th  D ecenn ia l Census o f  th e  

U n ited  States. T he F ir st  Census, taken in  1790, enum erated a popu 
la tion  o f  not quite four m illion  (3 ,929,214). T h e last, or F ourteenth  

C ensus, taken in 1920, enum erated over one hundred and five m illion  
(105,710,620). T he expectation  is that by 1930, w hen the next census  
w ill be taken, the popu lation  o f contin ental U n ited  S ta tes  w ill have  
reached a to ta l o f  about 124,000,000, w h ich  is m ore than  th ir ty  times- 

the popu lation  enum erated at the F ir st  Census.
In  1902 the B ureau o f  the Census w as established on a perm anent 

basis, th u s m akin g  i t  possib le to  divorce from  the decennial census a ll  
those in quiries the data  for w hich  can be co llected  w ith ou t a house- 
to-house canvass; and there are m any inquiries o f  th a t class w h ich  are  
now being conducted by the bureau every ten th , fifth , or second year  
in the interval between the decennial censuses, as w ell as others w h ich  

m ay be said  to  be continuous, the data b ein g  collected  annually*  
quarterly , or m onth ly .

A t the censuses o f  1910 and 1920 the three m ain  subjects covered  
were popu lation , agricu lture, and m anufactures. M orta lity  sta tistics , 
w h ich  had been in clu ded  in  th e census o f  1900, w ere now  covered b y  
the annual com pilation  o f  deaths, inaugurated  in  1902. B o th  cen 
suses, 1910 and 1920, included a report on m ines and quarries, and  
the census o f 1920 in clu ded  reports o f drainage and irrigation .

O f the various subjects that have been covered by the decennial 
census, p opu lation  is  by far  the m ost im portant and fundam ental. 
B esid es b ein g  necessary under the C on stitu tion  as a basis fo r  th e  
apportionm ent o f K epresentatives in C ongress, it  y ie ld s in form ation  
or the h igh est value and o f  fundam ental im portance in  connection  
w ith  business, leg is la tion , san ita tion , education , finance, governm ent,, 
and other hum an activ ities. I t  is the basis o f  a ll sta tistica l inquiries  
th a t deal w ith  social or econom ic phenom ena. T he com pilation  o f  
data  regard ing b irths, deaths, and m arriages, for instance, w ould  be 
w orth less i f  the resu lts could n o t be related  to  th e data obtain ed  
through  th e popu lation  census. P op u la tion  figures are equally  neces 
sary for  th e understanding and in terpretation  o f sta tistics o f produc 
tion , d istribution , and transportation . In  fact, the know ledge ob 
ta ined  by the census o f  popu lation  seem s to  be fundam ental in  alm ost 
every  field  o f  socia l or econom ic a ctiv ity  and in  p ractica lly  a ll  
branches o f  social or po litica l science.

T he p op u lation  census is  no longer the sim ple m atter th a t it  w as  
o r ig in a lly . I t  ca lls  fo r  a m ass o f  d eta il and for elaborate ta b u la 
tions. I t  is necessary to  tabulate and to  publish  data  in m ore or less  
d eta il for  each S ta te , county, c ity , and incorporated v illa g e  or bor 
ough h a v in g  m ore than  2.500 inhab itan ts, and to  show  at least th e



to ta l p opu lation  for every other incorporated place and every  to w n 

sh ip , w ard, or sim ilar  p o litica l subdiv ision .

E S T IM A T E S  OF P O P U L A T IO N

E stim ates o f  popu lation  are needed as a basis for com p u tin g  per 
capita  rates, particu larly  birth  rates and death rates, and are very  
m uch in  dem and for  th e use o f  S ta te  and county officials, trade o rgan i 
zations, and business concerns. B u t w ith  each successive year fo l 
lo w in g  a census estim ates become m ore uncertain and u nsatisfactory , 
especia lly  as regards the counties and sm aller c ities. E stim ates o f  
the to ta l popu lation  o f  the U n ited  S ta tes are based on the records 
o f b irths, deaths, and net im m igration , so th at the resu lts can be 
accepted w ith  a good degree o f  confidence, n o tw ith stan d in g  th e lapse  
o f  tim e sin ce the la st  census. B u t th is is a m ethod w h ich  is  not 
applicable to  th e in d iv id u a l S ta te  or to  sm aller po litica l un its, since  
we have no record o f  the m igration  to  or from  S tates and cities. 
In  estim a tin g  the p op u lation  o f  the S ta tes th e bureau m akes the  
assum ption that the to ta l increase o f  popu lation  for th e U n ited  S tates  
since 1920 has been d istributed  am ong th e S ta tes in the sam e propor 
tions as the to ta l increase betw een 1910 and 1920. I n  e stim a tin g  the  
population  o f  in d iv id u a l cities and counties, how ever, no better prac 
ticable m ethod has been discovered than  th at o f  p ro jectin g  the in 
crease show n by th e la st tw o censuses; and sin ce that m ethod, as 
applied  seven years a fter  a census y ie ld s very uncertain  resu lts, the  
bureau has decid ed to d iscontinue m akin g  estim ates for  counties and  
for cities o f  less than 30,000 p op u lation  from  now  until th e census 
o f 1930 is taken. T h is  procedure fo llo w s th e precedent established  
in 1917, w hen sim ilar action w as taken by the bureau p en d in g  the  
census o f  1920. T he o n ly  rem edy for th is u n satisfactory  situation  
appears to be a quinquennial census. M any cities recogn ize th is , and 
37 cities and 2 counties have financed an enum eration o f  the pop u la 
tion since the census o f  1920, th e w ork b eing  done under the super 
v ision  o f  a tra ined  em ployee o f  th e bureau. A t  the tim e o f  their  
enum eration these 39 cities and counties had a to ta l popu lation  o f  
2,296,694, and the cost o f  th eir  enum eration , exclu d in g  the value o f  
the services o f  volunteer enum erators in  16 places, w’as approxim ately  
$82,500, or a per cap ita  expend itu re o f  $0.36.

C U R R E N T  B U S IN E S S  S T A T IS T IC S

D u rin g  th e year the bureau issued 2,106 reports, each conta in ing  
d istin ct sta tistics  concerning production , stocks, consum ption, or 
prices o f  one or m ore com m odities. T hese reports contain  ap p rox i 
m ately  524,000 item s presented in  th e  m anner th a t m anufacturers, 

m erchants, and others interested  in such in form ation  considered  
m ost instructive and h e lp fu l. T h e bureau has u n ifo rm ly  refrain ed  
from  th e collection  o f  sta tistics  o f th is  character unless the m anu 
facturers, m erchants, and others required to furn ish  th e data con 
sidered the sta tistics  o f  sufficient im portance to ju s tify  th e  und er 
tak ing. T h e figures are now  assem bled from  separate reports m ade 
by 271,692 concerns d irect to  the bureau and from  consolidated  re 
ports representing  12,000 concerns, for  w hich the data are assem bled  
by 120 organ izations, each representing  a d istin ct industry.
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S u r v e y  o f  C u rren t B u sin ess .— T he m onth ly  publication  issued by 
th is bureau, en titled  “ S u rvey  o f  C urrent B u sin ess,” has come to  
have a defin ite p lace am ong pub lications on business statistics. T h is  
b u lletin  contains now  m ore than 1,700 in d iv id u a l sta tistica l series, 
covering m ost o f  the basic industria l and com m ercial m ovem ents.

T here is  evid ence o f  an increasing a c tiv ity  and in terest on the  
part o f  trade associations and in d iv id u a l m anufacturers in m atters  
p u rely  sta tistica l. D u rin g  the year current sta tistics w ere m ade 
availab le for the first tim e through the cooperation  o f  trade asso 
cia tions and in d iv id u a l m anufacturers on dom estic pum ps and -water 
system s, w ater softeners, steel boilers, enam eled sheet-m etal ware, and  
electrica l goods. T he collection  o f  these data, alm ost w ith ou t excep 
tion , has been undertaken at the request o f  a representative num ber o f  
firm s in  the industry  concerned and on ly  a fter  receipt o f  their  prom 
ises to report the data prom ptly . W h ile  i t  is  the general p o licy  to 
publish data m ade availab le  by  trade associations, in those cases  
where there is no trade association , or none th at is  th orou gh ly  repre 
sen tative o f  the in d u stry , the bureau w ill collect current sta tistica l 
data from  in d iv id u a l m anufacturers i f  a m ajority  o f  them  request it. 
F rom  the resu lts obtained a lon g  th is  line d u rin g  the past year it is  
apparent th a t there has grow n up a fee lin g  o f greater confidence on 
the part o f  industry  in  th e work o f  the bureau in  the collection  o f  
current in d u stria l statistics.

M ore and m ore business m en have come to realize the value o f  
current sta tistics, such as appear in th is  pub lication , in  the p lan n in g  

o f  forw ard -look in g  polic ies, coverin g  the entire scope o f  business 
and industria l m anagem ent, from  purchases o f  raw m ateria ls to  
the estab lishm ent o f  sa les quotas, from  an an alysis o f  com m odity  
stocks to a determ in ation  o f  credits.

O ut o f  th is w ork there has grow n up a greater appreciation  o f  the  
services rendered by the G overnm ent to  business. R equests for  a ll 
typ es o f  in form ation  covering m arket an alysis, estab lishm ent o f  
sales quotas, com m odity surveys, etc., have been in creasin g ly  large. 
W h ile  in m any cases m uch o f  the desired  in form ation  is not ob ta in 
able, the requests to th e  bureau clearly  ind icate  the fu ller  realization  
on the p art o f  business g en era lly  o f  the value o f  factu a l in form ation .

C o tto n .— T he cotton industry in its  various phases touches in t i 
m ately  a large  proportion  o f  the people o f  th e U n ited  S tates. The  
stap le  is grow n on approxim ately  2,000,000 farm s and g inned  in  
m ore than 15,000 g inneries located in  978 counties in 19 States. I t  
furn ishes the fiber for m ore than  37,000,000 sp ind les in the U n ited  
S tates and for  the greater portion  o f  126,000,000 sp ind les in  foreign  
countries. I t  is the m ost valuable crop grow n in the country except 
corn and from  a com m ercial stan d p oin t is  even m ore im portant 
than corn, since the entire crop enters com m ercial channels. A s  a 

result o f  the w idespread effect on the general w elfare it  is  o f  the  
greatest im portance that reliable, unprejudiced in form ation  con 
cern in g the cotton situation  be availab le to  the entire industry. 
C onsequently, the current period ical cotton reports are probably more 
critica lly  analyzed than are those o f  an y  other o f  our basic com m odi
ties. T o m eet the need for  com plete and im partia l sta tistics C on 
gress directed  th is  bureau to collect the data from  the in d iv id u a l 
ginneries, consum in g establishm ents, and storages and provided



funds for  the em p loym ent o f  775 local specia l agents at an annual 
expenditure o f  about $275,000.

M onthly  reports o f  cotton consum ed and on hand, inaugurated  
w ith Septem ber, 1912, have been collected  and published. T he sta 
tistics cover a ll cotton consum ed, regardless o f  the character o f  th e  
industry. R eports o f  cotton sp ind les and ac.tive sp in d le  hours, inau 
gurated  w ith  A u gu st, 1921, have been issued fo r  each m onth. These  
statistics o f  active sp ind le  hours furn ish  a better m easure o f  activ ity  
in the industry  than  is possib le  by securing, as form erly , on ly  th e  
num ber o f  sp ind les w hich w ere operated at som e tim e d u rin g  the 
m onth w ith ou t reference to the num ber o f hours o f  operation.

There were collected and published m on th ly  reports o f cottonseed  
received, crushed, and on hand, and cottonseed products m anufac 
tured, sh ipped  out, and on hand. These sta tistics, w h ich  have been 
issued for each m onth  b eg in n in g  w ith  A u g u st, 1916, cover the returns 
of the crushers o f  cottonseed and th e  refiners and consum ers o f  cot 
tonseed oil and include the quan tities in  storage and in  transit. 
There w as some delay on the part o f  a com p aratively  few  concerns 
in forw ard in g  the data, and the reports, u n til recently , w ere issued  
from  the 17th to th e  19th o f the succeeding m onth. T he sta tistics  
are an im portant source o f in form ation  regard ing  the situation  in  the 
industry and th e associations and others have undertaken to  speed  
up the m a ilin g  o f  th e returns, w ith  the resu lt th a t the report for the 
m onth o f F ebruary was issued on M arch 15 and th e reports for  
M arch, A p r il, and M ay on th e 13th o f  the succeed ing m onth.

S p ecia l care has been taken to Are r ify  the data returned by the  
several rep ortin g  units. A t  the end o f  the season each ginner is  
requested to  fu rn ish  a report d irect, thus m akin g  possib le a check on 
the data  collected  by the specia l agents. E ach  cotton-consum ing  
establishm ent is  furn ished  a statem ent o f  the m onth ly  reports sub 
m itted d u rin g  the cotton year for verification. A  sim ilar practice is 
fo llow ed  in  v er ify in g  the reports on cotton in pub lic storage and  
those from  cottonseed-oil m ills  and from  refineries and consum ing  
establishm ents u sin g  cottonseed oil. T h is  m ethod perm its the m ak 
in g  o f  necessary changes in th e sta tistics  as pub lished  in  tire p relim i 
nary reports, such revisions being carried in to  the final figures w hich  

appear in  the annual bu lletins. T h e g inneries and other estab lish 
m ents cooperate fu lly  w ith  the bureau and the reports are now  
secured prom ptly  from  a ll sources.

F a ts  and  o ils .— Q uarterly  reports concern in g the production , con 
sum ption, and stocks o f  the several an im al fa ts  and vegetab le o ils  
were collected during  the year. T hese sta tistics cover som e 60 com 
m odities and relate to the quan tities produced and consum ed in fa c 
tory operations and stocks held in  the factories and in  storages.

Tobacco .— T h e bureau collected  and pub lished  sta tistics  o f  the  
quantity  o f  th e several types o f  lea f tobacco held  by registered deal 

ers and certain  classes o f  m anufacturers a t the b eg in n in g  o f  each 
quarter. T hese quarterly  reports have been assem bled and printed  
in a bu lletin  w hich also presents sta tistics concerning the several 
phases o f  the industry  com piled  from  the reports o f  other bureaus 
and organizations.

H id e s , sk in s , a n d  lea th er .— A  series o f  seven prelim inary reports is 
issued from  5 to 15 days in  advance o f  the regular report on th is  sub 
ject each m onth. T h e prelim inary sta tistics  include th e lead ing
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classifications o f  raw stocks o f  h ides and skins, fin ished-leather stocks, 
stocks in process, and production  o f  leather, w ith  com parative data  
for  past m onth and correspondin g m onth  one year previous, i f  a v a il 
able.

Im m ed ia te ly  a fter  the issuance o f  the Decem ber report an annual 
sum m ary on production  o f  leather is  published. T he la st issue, 
coverin g  production  in 1926, w ith  com parisons for  1925 and 1924, 

was pub lished  in  m ore practical form  than in  previous years and  
did  not d up licate  figures published in  the respective m onth ly  reports.

L ea th er  g loves a n d  m itten s .— T h e m on th ly  report on g loves and  
m ittens cut d u rin g  1927 covered a som ew hat larger num ber o f  estab 
lishm ents than in the previous year. T h e sum m ary on production  
for  th e year 1926 w as condensed and sim plified .

B o o ts  a n d  shoes.— In  add ition  to  the regular m onth ly  report on  
production  o f  boots and shoes, b y  classes, a sem iannual sum m ary  
on production , by S tates, w as issued for  the purpose o f  sh o w in g  
th e trend  o f  m an u factu rin g  a ctiv ity  in  th e lea d in g  S tates in  th is  
industry.

W h ea t a n d  f lo w .— T h e percentage o f  the to ta l U n ited  S tates ou t 
p u t represented by w heat-flour m ills  rep ortin g  has increased som e 
w hat, due to  the fact th a t th e cooperation o f  a num ber o f  fa ir ly  large  
m ills  w as secured d u rin g  the year. T h is  increase has been brought 
about, n otw ith stan d in g  th e  fa ct th a t m ore than  50 sm all m ills  were  
dropped  because their  ou tput fa iled  to  reach a to ta l o f  5,000 barrels 
each for the year.

H o sie ry , k n i t  u n d erw ea r , a n d  p yro xy lin -co a ted  tex tiles.— T here has 
been very  litt le  change in the general p lan  o f  rep ortin g  these indus 
tries. T h e hosiery-stock  item  has been en larged  to  include hosiery, 

both fin ished and in  th e  gray.
M alleable castings , steel barrels , a n d  m echan ica l s tokers.— I n  order 

th at there m ig h t be a defin ite basis fo r  rep ortin g  capacity  by  estab 
lishm ents m an u factu rin g  steel barrels and  m alleable castings, ten ta 
t iv e  defin itions were subm itted  to  the m anufacturers, w ho approved  
them  alm ost unanim ously .

C lo th in g .— T he num ber o f  establishm ents reporting  m on th ly  on 
m en’s and boys’ c lo th in g  has increased from  657 to 837 d u rin g  the  
fiscal year. T h is  increase inclu ded  som e very  large establishm ents. 
Several im portant c lo th in g  associations indorsed the w ork as being  
o f  great u tility  in their in vestiga tion s and have begun to take prac 

t ica l steps tow ard securing the cooperation  o f  m em bers w ho are not  
now  fu rn ish in g  th e  data. S ta tis tic s  for  m en ’s c lo th in g  have been 
show n by lead in g  m arkets, thereby p resen ting  a m ore sa tisfactory  
basis o f  com parison.

O th er  inquiries.— F o r the m on th ly  sta tistics  on autom obile pro 
duction , figures for C anada are now  provided by th e D om in ion  
B ureau o f  S tatistics. T h e inquiries on wood d istilla tion  and on  
refined m ethanol have been com bined and sim plified  in  accordance 
w ith  the recom m endations o f  the N ation a l W ood C hem ical A ssocia 
tion. N ew  inquiries were started  d u rin g  the year on steel boilers, on 
dom estic pum ps and w ater system s, on w ater softeners, on ga lvan ized  
and enam eled sheet m etal ware, and on bookings o f  e lectrica l goods. 
T he num ber o f  reporting  m anufacturers was m ateria lly  increased  
d u rin g  the year in the inquiries on boxboard, B ab b itt m etal, steel 
castings, fabricated  steel p late, and fabricated  structural steel. T he
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regular inquiries on locom otives, fire-extin gu ish in g  apparatus, 
enam eled san itary  ware, electrical industria l trucks and tractors, 
m in in g  and industria l locom otives, steel furn iture, terra cotta , floor 
an d  w all tile , and v itreous china p lum bin g fixtures w ere continued.

C E N SU S  OF D IS T R IB U T IO N

A ctin g  on your order o f  D ecem ber 14, 1926, arrangem ents were 
m ade to collect sta tistics concern in g d istribution  to form  a p art o f  an 
efficient report on the business m ovem ent o f  the country. T h e im 
portance o f  sta tistics on th is  ¡subject w as gen era lly  recognized. 

•Chambers o f  comm erce and other business organ izations, as w ell as 
in d iv id u a l m erchants, offered to cooperate. M any o f  them  g ave  sub 
stan tia l financial assistance. T h e B ureau o f  F ore ign  and D om estic  
Com merce and the Cham ber o f  Com m erce o f  th e U n ited  S tates de 
ta iled  em ployees to have charge o f  certa in  branches o f  the work. A  
consu lting  com m ittee com posed o f  representative business m en was 
appointed  for conference and advice. On the advice o f  th is  com 
m ittee and other interested parties questionnaires were agreed upon  
and the fo llo w in g  cities selected as appropriate for the tr ia l canvass: 
B altim ore, M d.; A tla n ta , G a.: C hicago, 111.; D enver, C olo.; F argo , 
N . D a k .; K ansas C ity , Iv a n s.; K an sas C ity , M o .; P rovidence, C entral 
F a lls , and P aw tucket, R . I .;  San  F rancisco, A lam ed a, B erkeley , and  
O akland, C a lif .;  S ea ttle , W ash .; S p rin gfie ld , 111.; and Syracuse,

I t  was understood that the business organ izations and m erchants 
in all o f  these c ities w ould  cooperate and th a t the confidential census 
sta tistica l reports w ould  be m ade free ly  and prom ptly . T h is  sp irit 
o f  assistance w as necessary to avoid  the delay  that w ou ld  accom pany  
the enforcem ent o f  the com pulsory p rovisions o f  th e census laws, 
and also to increase the accuracy o i  the reports. T h e canvass in a ll 
o f  the cities w as v ir tu a lly  fin ished by J u n e 30, and 97,081 reports 
had been received. A  num ber o f  m erchants, how ever, requested ad 
d ition al tim e to prepare th eir  reports, and a few  nave thus far  
declined to furn ish  any data. I t  w ill probably require som e m onths 
to  finish the canvass. T h is is unfortunate, as it  delays th e pub lication  
o f  the sta tistics  that are now in such great dem and.

T he census o f  d istribution  includ es a ll w holesalers, retailers, com 
m ission  m erchants, m anufacturers’ agents and brokers, and other  
classes engaged  in the d istribution  o f  com m odities. M any o f  the  
concerns were not able to segregate th eir  sales o f  d ifferent classes o f  
com m odities, but it  w as found possib le  to com pile fa ir ly  sa tisfactory  
data for  70 p rin cip a l classes. D ru g  stores, hardw are stores, grocers, 
and others se ll such a variety  o f  com m odities th a t it  w as im possib le  
to  obtain an accurate record o f  each. M any m erchants, agents, m a il 
order houses, and others’ se ll goods for  delivery  elsew here than the  
cities in  w hich th ey  arc located. T hese and m any other tech n ica li 
ties are in cident to th e  d istribution  o f com m odities as now  developed. 
T h e sta tistics  th a t are now  b ein g  tabulated  and th at are m ade public  
as rap id ly  as th e work in each c ity  is  fin ished show  the num ber o f  
different classes o f stores, k inds o f business, num ber and classes o f  
persons engaged , salaries and w ages paid , stocks o f  com m odities on  
hand, net and gross annual sales. T h e in form ation  is b eing  p re 
sented in a m anner m ost instructive and h elp fu l, not on ly  to the  
m erchants but to the producers and ultim ate consum ers.
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C E N SU S  OF M A N U F A C T U R E S

T h e b ienn ial census o f  m anufactures as now developed includes  
reports from  187,890 establishm ents en gaged  in  the fabrication  of 
m aterials, 4,859 laundries in w hich steam  or other pow er-driven  

, m achinery is used, and 2,406 establishm ents engaged  in  the d yeing  
and clean ing industry . T he la st census covered the calendar year  
1925. W h ile  p ractica lly  a ll m anufacturers recognized th e  im portance  
o f  the sta tistics, m any o f  them  delayed  the preparation o f  the census 
reports, and som e o f  the reports d id  not reach the office until late  
in 1926. T he estab lishm ents in a num ber o f  im portant industries  
had a keen appreciation  o f  the value o f  the sta tistics and m ade their  
reports prom ptly . T h e  bureau was therefore enabled to  begin  the  
distribution  o f  the in form ation  by industries early  in  1926, and the  
census was brought to  substantia l com pletion by the close o f  the  
fiscal year 1927.

T h e local cham bers o f  com m erce, boards o f trade, and sim ilar  
organizations aid  in the collection  o f  the census data. In  return for  
th is aid  the bureau, a t the earliest dates possib le, sends sum m aries to  
the local cooperating agencies, w ith  perm ission  to m ake such use o f  
them  as they  m ay see fit. L ater the com plete c ity  sta tistics are assem 
bled, together w ith  S tate  sta tistics, and published in  the form  o f  a 
printed  pam phlet, w hich  is incorporated into  the bound volum e  
conta in ing  the final reports o f  the b iennial census.

Som e idea o f  the m agnitude o f  the work on m anufactures m ay be 
gained  from  the fa ct that the tota l num ber o f  sta tistica l item s in 
cluded in the reports— countin g  each item  for  the current year, but 
d isregard in g  item s for  preced ing census years, presented for purposes 
o f  com parison— is ap p roxim ately  250,000. In  order to  tab id ate these  
item s the data on the m anufacturers’ returns m ust be carefu lly  scru 
tin ized  to d iscover possib le errors or in consistencies; the entries on 
the returns m ust be transferred  to tabulation  sheets and to ta led ; the  
resu lts m ust then be ca refu lly  analyzed  to  detect inconsistencies  
w hich were not found  on the review  o f  the in d iv id u a l returns; and  
the to ta ls  on the tabulation  sheets m ust be brought together in the  
form  o f  sta tistica l tables. T h e proper perform ance o f  a ll th is  work  
necessarily  and in ev itab ly  consum es m any m onths; but, as already  
stated , a consid erable part o f  th is  tim e w ould  be saved i f  a ll the  
m anufacturers w ould  m ake their  returns prom ptly , com pletely , and 
correctly .

A G R IC U L T U R E

T he second deficiency appropriation  b ill, w h ich  fa iled  to pass at 
the last session  o f  C ongress, carried an item  o f  $100,000 to  enable the  
bureau to com plete the deta iled  tabulations desired by th e D ep a rt 
m ent o f  A gricu ltu re  from  the reports for the census o f agricu lture o f  
1925. W h ile  the fa ilu re  o f  the item  has m ade it  im possible to  com pile  
a ll o f  the deta iled  data desired, the bureau has published reports 
g iv in g  for  each S ta te  and each county all o f  the principa l data col
lected  for th is  census. T he D epartm ent o f  A gricu ltu re, how ever, 
desired, for use in various branches o f  research w ork, ad d ition al data  
for every S ta te  and county. In  order to m eet th is  requirem ent par 
t ia lly  I  readjusted the tabulation , and have arranged to p rin t ad d i 

tional bu lletins for each State  g iv in g  th e num ber of farm s reporting
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each o f  the various crops and classes o f  livestock ; c lassifications o f  
acreage and value by size o f  farm , and cooperative sa les and pur 
chases, and farm  popu lation  by tenure. T h e com pilation  o f  these  
statistics and their  pub lication  by S tates and counties has m ade it 
necessary to om it the pub lication  o f certain  in form ation  heretofore  
published for the census o f  agricu lture, but to w hich tire D ep a rt 

ment o f  A gricu ltu re  attached less im portance. T h is  arrangem ent has 
perm itted th e assem blin g o f  a large  part o f  the m ateria l required for  
special studies o f  various branches o f  agricu lture, b u t additional 
tabu lation  is required so as to  show  classifications by tenure o f  pas 
ture lands, value o f  b u ild in gs, expenditures for feed , fertilizer , labor, 
and lum ber, k inds o f  road, d istance to m arket, tractors and radio  
receivin g sets on farm s, acreage and production  o f  specified crops, 
and specified classes o f  livestock ; and classifications or taxes and ot 
m ortgage debt by size and value o f  farm .

W A T E R  T R A N S P O R T A T IO N

To avoid  th e d u p lication  o f w ork th a t w ou ld  have resu lted if  the  
census o f  w ater tran sp ortation  for 1926 had been taken through a 
direct canvass o f  the ow ners o f  the vessels, as in  1916, a radical change  
was m ade in  the m ethod o f  h a n d lin g  th is  census. M uch o f the in 
form ation required is  now  collected  b y  the B oard  o f  E n g in eers for  
R ivers and H arbors o f  the W ar D epartm ent, by th e S h ip p in g  B oard, 
and by the Bureau o f  N av ig a tio n  o f  the D epartm ent o f  Comm erce. 
A rrangem ents have been m ade w ith  the B oard  o f  E n gineers and the 
S h ip p in g  B oard  to furn ish  tables sh o w in g  fre ig h t and passengers  
carried d u rin g  the year 1926, w h ich  w h ile  not classified in the sam e 
detail as the fre ig h t and passenger sta tistics in the 1916 census report 
w ill, it is  believed, m eet the requirem ents o f  those interested  in 
sta tistics o f  w ater transportation .

M ost o f  the in form ation  needed w ith  regard to the num ber, ton 
nage, and other characteristics o f  docum ented vessels operated during  
1926 w ill be tabulated  from  data on record in the B ureau o f N a v ig a 
tion , supplem ented by add itional in form ation  w ith  regard to vessels 
id le  during 1926, w h ich  is  b ein g  secured b y  th at bureau, w ith  the  
assistance o f  clerks detailed  from  th is office.

S ince there is now here ava ilab le  in form ation  as to  the num ber and 
tonnage o f  undocum ented boats (m a in ly  barges and canal b o a ts), 
a  direct inquiry, conducted p rin cip a lly  by m ail, is being m ade w ith  
regard to  these boats.

A  few  o f  the item s carried in the 1916 census o f  w ater transporta 
tion  are b ein g  om itted  under the present p lan  because they  were 
not obtainable, except through  a d irect canvass, and d id  not seem to 
be o f  sufficient im portance to ju s tify  the very great add itional expense. 
These item s include the value o f  the vessels, the gross incom e, the 
am ount paid  for w ages and salaries, and the num ber o f  em ployees on 
land.

F IN A N C IA L  S T A T IS T IC S  OF S T A T E  A N D  C IT Y  G O V E R N M E N T S

S ta te  oovei'nm ents .— T h e financial report for the 48 S ta tes for the  
year end ing Decem ber 31, 1926, w as com pleted  fou r m onth s earlier  
than the report for  any previous year, the prelim inary sta tistics  being  
m ade available for  a ll S ta tes  M ay 31, 1927. T hese prelim inary sum 
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m aries for  th e in d iv id u a l S ta tes are issued as rap id ly  as the field  
w ork in each S tate  is com pleted.

T h e N ation al A ssocia tion  o f  S ta te  A u d itors, C om ptrollers, and  
T reasurers devotes a great deal o f  tim e a t  its  annual convention to  
th e financial sta tistics o f S ta tes  as prepared by th e bureau. T h is  
association  has appointed  a com m ittee to  advise w ith  the bureau con 
cern in g  the scope o f  its  financial sta tistics  and the m ethod o f  
presentation .

F in a n c ia l s ta tis tic s  o f  c ities .— T he cities inclu ded  in th is  annual 
report are those h a v in g  a popu lation  o f  30,000 and over as show n b y  
th e  popu lation  census o f 1920, or as show n by a specia l p op u lation  
census taken since th at date. T here were 250 cities in  th is  c lass in  
1926, and press sum m aries g iv in g  prelim inary sta tistics for the fiscal 
year 1926 had been issued for  three-fou rths o f  these cities b y  J u n e  
30 ,1927 . T he copy for  the final report on th is  subject w ill be ready  
to g o  to the printer as soon as the sum m ary fo r  the la st c ity  is  issued .

T h e  bureau has been co llectin g  the sta tistics o f  c ities a n n u a lly  
sin ce 1903, and certain  sum m aries have been m ade for  146 cities w h ich  
have been included in  the report each year.

T h e N ation a l A ssocia tion  o f  C om ptrollers and A ccou n tin g  Officers, 
o r ig in a lly  called  together by the D irector o f the Census in  1903, and  
organized  at th a t tim e, has fo r  its  object th e im provem ent in  m ethods  
o f  pub lic  finance and the extension  o f the m ovem ent for  the in sta lla 
tion  o f  u n iform  system s o f  S ta te  and m unicipal accounting and 
rep ortin g  throughout the U n ited  S tates, together w ith  the general 
developm ent o f  the p rin cip les o f econom y and efficiency in  N a tio n a l, 
S tate , and m unicipal adm in istration  and the prom otion o f  leg is la tio n  
tow ard these ends. A  com m ittee o f  th is  association  has been ap 
pointed  to  cooperate w ith  the bureau in the com p ilation  o f  its  annual 
financial sta tistics  o f  cities. T h is  com m ittee m et in AVashington M ay  
19, 20, and 21, 1927, and discussed various subjects connected w ith  the  
collection  and presentation  o f financial sta tistics  o f  c ities, such as 
debt lim ita tion  or restrictions by cities based on assessed va lu ation  o f  
taxab le  property , the am ount o f  general property  taxes lev ied  re 
quired for debt retirem ent and s in k in g -fu n d  purposes, and  the  
inclusion  o f  cost by  other c iv il d iv ision s o f  certain  activ ities  to  m ake  
th e reports o f  cities m ore com parable w ith  each other.

T h e m ost im portant w ork o f the association  at present is to  u rge  
upon c ity  officials the necessity  o f  h a v in g  u n iform  classifications o f  
accounts, and it  devotes an entire day to  the d iscussion o f  th is  subject 
at each o f  its  annual conventions.

V IT A L  S T A T IS T IC S

T here is no F ederal law  w h ich  governs the registration  o f  b irths  
and deaths. Such reg istration  is en tire ly  under the control o f  each  
State . S in ce 1900 the bureau has been en deavorin g to  have the  
governm ent o f  each S ta te  adopt and p roperly  enforce a  sa tisfactory  
reg istration  law. In  each S ta te  a d op tin g  such a law  the reg istra 
tion  o f  the births and deaths has been system atica lly  tested  by  
experts o f  the bureau, and w hen the reg istration  am ounted to 90  
per cent o f  th e b irths and deaths the S ta te  w as adm itted  to  w h at  
is know n as th e  registration  area, for  w hich th e  bureau com p iles  
and publishes the b irth  and death data.
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L ast year I  m entioned th e active cam paign  being conducted to  
bring every S tate  in to  the reg istration  area before 1930, so th a t  
national v ita l sta tistics  m igh t be obtain ed by th at date. D u rin g  the  
year the reg istration  law s o f  T exas and G eorgia have been im proved, 
and A rizona and A rkansas have been added to the death-registration  
area, so th at th is  area now  com prises 42 S tates, 21 c ities in  other  
States, the D istr ic t o f C olum bia, th e V irg in  Islan d s, and the T err i 
tory o f  H a w a ii, th e to ta l popu lation  inclu ded  b ein g  108,635,000, or 
91 per cent o f  the to ta l for the U n ited  States.

In  the past year four new S ta tes  have been added to  the b irth- 
registration  area— A rkansas, A rizona, Idaho , and Tennessee— so th at  

th is area now  com prises 37 S ta tes, the D istr ic t o f  C olum bia, and  
the V irg in  Islan d s, the popu lation  inclu ded  b ein g  approxim ately  
95,624,289, or 81 per cent o f  the to ta l o f  the U n ited  S tates. C am 
paigns now  under w ay  to  be launched w ith in  the n ext year cover 
Texas, O klahom a, N ew  M exico, C olorado, M issouri, G eorgia, and 
South C arolina, w ith  every  prospect o f  several o f these S ta tes  being  
added to the area w ith in  the n ext 12 m onths.

D u rin g  1925, the la st year for  w h ich  com plete reports have been 
received in  the bureau , there were 1,878,880 b irths in  the birth  
registration  area and 1,219,019 deaths in  the death  registration  area. 
These figures show  a m orta lity  rate o f  11.8 and  a b irth  rate o f 21.4 
per 1,000 o f  the popu lation .

In  add ition  to th e com p ilation  o f  sta tistics  and the pub lication  o f  
the regular annual reports on b irths, stillb ir th s, and deaths, the  
bureau has continued the pub lication  o f  the w eek ly  health  in d ex  and  
of autom obile fa ta lities .

Im p ortant constructive work has been done tow ard  a revision  o f  
the standard death  certificate and a revision  o f  the In ternational 
L ist o f  Causes o f  D e a th ; and the revision  o f  the Standard  N om en 
clature o f  D iseases and P a th o lo g ica l C onditions, In ju ries, and  
P oison in gs fo r  the U n ited  S ta tes  has stea d ily  progressed.

D u rin g  the year the bureau issued 108 m im eographed statem ents, 
w ith a tota l ed ition  o f  380,000, g iv in g  sum m ary sta tistics  concern in g  
births, deaths, in fa n t m orta lity , and autom obile fa ta lit ie s ;  i t  also  
printed tw o  annual reports g iv in g  deta iled  sta tistics  concern ing  
births and deaths fo r  the year 1924.

A u to m o b ile  fa ta lit ie s .—D u r in g  th e year the bureau has done con 
siderable work fo r  the com m ittee on traffic accid ent sta tistics  o f  the  
N ational C onference on S treet and H ig h w a y  S a fe ty . Correspondence  
has been carried on  w ith  officials in d ifferent S ta tes and a general 
cam paign inaugurated  to  encourage the collection o f  sta tistics con 
cerning traffic accidents on u n iform  lin es in d ifferent S ta tes and 
cities. T he com m ittee estim ated  that sin ce 1906, w’hen autom obiles  
first assum ed som e im portance in  transportation , there have been 
in the U n ited  S ta tes 164,965 fa ta lit ie s  due to accidents in which  
autom obiles were invo lved . E x a ct sta tistics  on th is  subject are co l 
lected on ly  from  the S tates in  th e registration  area, w hich for  1927 
represents about 91.3 per cent o f  th e  to ta l popu lation .

T he m orta lity  rate from  autom obile fa ta lities  has increased during  
the past five years from  11.5 to 17. T h is  rapid increase in  the num ber  
o f deaths from  autom obile accidents has caused the bureau to  extend  
its efforts tow ard securing m ore specific data relative thereto. D u ring '
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1925 approxim ately  12,000 requests fo r  in form ation  as to  the loca lity  
where th e fa ta l accident occurred were sent out and the in form ation  
received in  reply  to these queries was used in com p ilin g  the annual 
sum m ary o f  autom obile fa ta lit ie s  fo r  that year. S im ilar  w ork is 
being carried on for 1926 and 1927.

A  com pilation  o f  the num ber o f  deaths resu ltin g  from  collisions  
o f  autom obiles w ith  railroad tra ins and w ith  street cars w as m ade 
for  1925 and w ill be continued for succeed ing years.

P u b lication  o f  the four-w eek  sum m ary o f  autom obile fa ta lities, 
based on  w eek ly  telegrap h ic reports received  from  local registrars, 
is being continued. T he la test o f  these sum m aries is  that for the  
four weeks ended Ju n e 18, 1927, and show s data for 77 large cities, 
w h ich  in  1927 have a com bined estim ated  popu lation  o f  32,239,835.

T he pub lication  o f  reports on autom obile fa ta lities  serves to stim u 
la te  in terest in  the dev isin g  o f  m ethods for the prevention  o f  acci 
dents, as has already been show n in  certain  loca lities either by an 
actu al reduction o f  the num ber o f  fa ta lit ie s  or by a d im in ish in g  rate 
o f  increase, and it  is expected  that the in terest thus aroused w ill con 
tin ue to increase and w ill lead  to the adoption  o f  m easures w h ich  w ill 
resu lt in  the sa v in g  o f  m any lives.

M A R R IA G E  A N D  D IV O R C E

T h e sta tistics o f m arriage and divorce, w h ich  are now being co l 
lected annu ally , are received by the pub lic w ith  a h ig h  degree o f  
in terest, and we receive each year hundreds o f  press c lip p in g s  com 
m en ting  on the figures, esp ecia lly  on the d eclin in g  m arriage rate and 
th e increasing d ivorce rate. T here is  possib ly  a tendency to  ex a g 
gerate  the ex ten t o f  both o f  these m ovem ents— th at is, to  assum e th at  
the m arriage rate is decreasing m ore ra p id ly  than  i t  really  is  and  
th a t the num ber o f divorces is  increasing  m ore rap id ly  th an  the  
actual records show . I t  is esp ecia lly  im portant, therefore, th a t  
accurate official figures covering both m arriages and divorces should  
be m ade availab le as prom ptly  as possib le.

T h is  year for the first tim e sta tistics  have been secured w ith  regard  
to m arriages annulled  as w ell as divorces. T he num ber o f  annu l 
m ents reported  for th e year w ill be nearly  4,000, or som ew hat less  
than 2 per cent o f  the num ber o f  divorces, tak in g  the country as a 
whole.

T h e census reports on  the subject o f  m arriage now g iv e  on ly  the  
num ber o f  m arriages perform ed, w ith ou t classification . I t  w ou ld  
doubtless be desirable to  pub lish  add itional data, such as the age o f  
the contractin g  parties, w hether or not previously  m arried , etc. A s  
m atters now  stand , how ever, there is  such a lack o f  u n iform ity  in  
the in form ation  recorded by th e  officials issu in g  m arriage licenses in  
the various S ta tes  that it  w ould  be difficult to  form ulate any c lassi 
fication that could be obtained from  the records in m ore than a sm all 
num ber o f  S tates.

T he in form ation  w ith  regard  to  d ivorces is  obtained from  court 
records w h ich  do contain  fa ir ly  un iform  in form ation  on a num ber o f  
questions.

T h e sta tistics  o f  m arriages are now  obtain ed from  som e office o f  the  
S tate  governm ent in 27 S tates, and the sta tistics  for d ivorces are 
likew ise obtain ed from  S ta te  officials in  13 S tates, w ith  at least one 
m ore S ta te  to be added to  the lis t  next year. In  the other S ta tes th e



inform ation w ith  regard to  both m arriages and divorces is obtained  

from  county officials.
On Ju n e 30. 1927, th e w ork o f securing the in form ation  w ith  

regard to m arriages and divorces in  1926 w as about 90 per < ent com 
plete, reports h av in g  been received for 1,039,891 m arriages and 
169,281 divorces, as com pared w ith  a tota l o f 1,182,005 m arriages and  
175,449 divorces for the year 1925, and prelim inary press statem ents  
had been issued for 25 S tates.

R E L IG IO U S  B O D IE S

The census o f relig iou s bodies, as its  nam e indicates, is  a census 
of relig ious organ izations rath er than  a census o f  the popu lation  
classified accord in g to  denom in ational affiliation, such as is taken in  
Canada and a num ber o f  other countries. B ecause o f  the variations  
in the m ethods em ployed by the denom in ational organizations in  
com pilin g the sta tistics  for  their  ow n yearbooks and other sim ilar  
publications, and because o f  the fact th a t m any o f the denom in ations 
publish no sta tistics, i t  has been found  necessary to  base th e  census 
upon returns secured d irectly  from  the in d iv id u a l churches, con 
gregations, and other local organizations. T h is  has the further  
advantage o f g iv in g  the census reports an independent foundation .

The principa l task  invo lved  in  th is census is, therefore, to  secure 
from  each local un it o f  each o f som e 200 different relig ious denom i
nations a report g iv in g  in form ation  w ith  regard to  its  m em bership, 
property , expenditures, and activ ities. T h e w hole num ber o f  local 
organizations from  w hich schedules m ust be secured is about 225,000. 
On Ju n e 30 schedules had been secured from  approxim ately  175,000 
of th is num ber, and a considerable num ber o f additional schedules 
were know n to  be in  the hands o f  specia l agents and others in the  
field h av in g  charge o f  the co llection  o f the sta tistics  for certain  
denom inations.

A fter  the lis t  of: churches w ith  the correct addresses o f  the pastors  
has been obtained , a considerable am ount o f  effort has been required  
to get ii report for each church. T he general p lan  has been to  send  
a considerable num ber o f requests, w ith  reasonable in terva ls between. 
Each request has reduced the num ber o f  nam es rem ain ing for the  
next fo llo w in g  request, and approxim ately  com plete returns have  
been obtained from  m any denom in ations by  the tim e the fifth  re 
quest had been heard from . T elegram s have been sent to delinquent 
churches when the num ber w as sm all, appeals have been m ade to  
denom inational officials, and som e schedules have been collected  by  
representatives in  the field.

A bout 30 denom in ations, for the m ost part sm all, but includ ing  
some that it  w ou ld  be very difficult fo r  the bureau to canvass d irectly , 
are being collected by men in the denom in ations, each appointed  as 
a special agent to collect the returns com plete for h is denom ination. 
The percentage o f  schedules received  on Ju n e 30 from  these denom i
nations was very m uch sm aller than for th e denom in ations handled  
directly by th is office, but m any o f  the specia l agents have preferred  
to retain the schedules u n til the work w as entirely  com pleted , so that 
no partia l returns were to be expected.

Com plete returns had been received on June 30 fo r  71 denom ’na- 
tions (m ost o f  them  sm all denom in ations, h ow ev er), and 42 other 
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denom in ations, in c lu d in g  several o f  the m ore im portant ones, were 

between 90 and 99 per cent com plete.
S tatem ents w ith  regard to denom in ational h istory , doctrine, etc., 

for  inclusion in the reports o f  the census o f  relig ious bodies, are 
being prepared in each case by som e person occupying  a position  o f  
prom inence or authority  in the denom in ation concerned. A s  a 
m atter o f  general policy , the tabulated resu lts for eacli denom ination  
are being subm itted  to the general organ ization  o f that denom ination  
for  approval before the figures are m ade public.

A N N U A L  C E N SU S  OF IN S T IT U T IO N S

D u rin g  the past year the Census Bureau has inaugurated th e an 
nual census o f  in stitu tion s, w h ich  you authorized in response to  th e  
appeal o f  those interested in the developm ent o f more adequate sta 
t istics o f  crim in als and o f  the m en tally  diseased and the m en ta lly  
defective. T h is  census has been lim ited , for the tim e being, to  F e d 
eral and S ta te  penal in stitu tion s, hosp ita ls for the insane, and in s ti 
tu tions for the feeble-m in ded and ep ilep tic.

T he first step in organ izin g  th is  inquiry was to announce the census 
plans to  the S ta te  agencies in charge o f  in stitu tion s and to  en list th eir  
support o f  the project. In  five S tates arrangem ents have been m ade  
to  have the census reports fu rn ished  through the S tate  agencies, and  
m ost o f  the other S ta te  agencies have cooperated very effectively  
tow ard m akin g  the census a success.

In  connection w ith  the annual census o f  prisons and reform atories, 
a m anual o f  04 pages, en titled  “ Instru ction s for C om piling  C rim inal 
S ta tistic s ,” has been issued. In  add ition  to  instructions for m akin g  
out the reports for  the annual census o f  prisons and reform atories, 
the m anual contains suggestions as to  the sta tistics w hich should  be 
com piled  by ja ils  and w orkhouses, police departm ents, courts, prose 
cutors, and parole and probation agencies, together w ith  suggested  
table form s for such statistics. A  standard record card for prisons  
and reform atories is  also suggested . I t  is  hoped that the m anual m ay  
help  to  standardize and im prove current S ta te  and local sta tistics  
o f crim e and crim in als in the U n ited  States.

T h e d istribution  o f schedules am ong the in stitu tion s w as started  
in February. On Ju n e 30, 1927, com plete or partia l census reports 
had been received for 250, or about 74 per cent, o f  th e 339 in stitu tion s  
w hich are included in the census, and m ost o f  the schedules received  
had been ed ited , ready for tabulation .

C E N SU S  R EC O R D S

T he census schedules on file in  th e Bureau o f  the Census contain  
a vast am ount o f  unpublished in form ation  w hich  is invaluable to  
stu dents o f  social conditions. T h ey  are o f  specia l value to  h istorical 
societies and in d iv id u a ls  stu d y in g  sm all p laces for w h ich  no other  
records are in existence. D u rin g  the past year 2,170 researchers con 
su lted  these records and secured data to  serve for  genea log ica l and  
other purposes. In  addition , a corps o f clerks are em ployed  by the  
bureau searching the records for in form ation  requested by M embers 
o f  Congress, F edera l, S tate, and c ity  officials, and ind iv idu als. The
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census records are o f specia l value at the present tim e in  estab lish ing  
the ages o f F ederal G overnm ent em ployees in connection  w ith  their  
retirem ent under the act o f  M ay 22, 1920. D u rin g  the year 1,886,755 
facts were furn ished  from  these records.

State  libraries, other organ izations, and in d iv id u a ls interested  in  
the preservation o f  m ateria l con ta in in g  in form ation  concerning the  
early  h istory  o f  the U n ited  S ta tes  have paid  for p h otostat copies o f  
the records.

A t the census o f 1890 a specia l form  o f  schedule was used for the  
enum eration o f  the popu lation . T h is  schedule required a d istin ctive  
report for  each fa m ily . U n fo rtu n a te ly , several years ago a lire in 
the b u ild in g  occupied by the D epartm ent o f  Comm erce destroyed or 
dam aged about three-fourths o f  these schedules. M any o f  tire sched 
ules can he placed in su itable condition  for reference, but no appro 
priation has been m ade for their  reconstruction and repair. N um er 

ous requests are now received  for in form ation  contained in  these  
schedules, and as tim e elapses the dem and for such in form ation  w ill 
be increased. I  therefore renew the recom m endation that authority  
be given  for  th e repair o f these schedules, and th at a sufficient appro 
priation be m ade for  th is work. U n less such provision  is m ade, the  
schedules w ill very shortly  be in such shape that th ey  can not be 
repaired. In  the m eantim e they  are b eing  stored in  a b u ild in g  that 
is not fireproof, and therefore are liable to further m utilation  and 
possible destruction .

P PR E SE R V A TIO N  OF C E N SU S  SC H E D U L E S

S ix  m illion  four hundred thousand farm  schedules were received  
for the census o f agriculture, 1925. T o make room for  filing  these  
schedules it w as necessary to rem ove the schedules for  the census o f 
agriculture, 1920. to  a w arehouse pend ing arrangem ents for their  
destruction. K n ow led ge th at these schedules had been rem oved and 
the p ossib ility  o f  their  destruction  provoked a num ber o f letters from  
Senators and R epresentatives, S ta te  departm ents o f  agricu lture, a gri 

cultural colleges, libraries, and other in stitu tion s in terested  in the  
preservation o f  records p rotestin g  against th e destruction  o f  these  
schedules for the census o f  agriculture. S im ila r  protests have been 
received aga in st the destruction o f  any schedules p erta in in g  to our  
industries and popu lation . F ilin g  space for  these num erous sched 
ules m ust be provided or the schedules m ust be destroyed. I t  is 
im possible to  preserve them  in the Census Bureau b u ild in g  and at the  
same tim e provide space for the clerks and th e necessary m achinery  
that is  required for  the next census or for  the annual work o f  the 
bureau.

T A B U L A T IN G  M A C H IN E R Y

Substantial progress was m ade d u rin g  the year in  p erfectin g  the 
m achinery and electrical devices necessary for the tabu lation  o f the  
increasing detail data required for the different enum erations and for  
those that are to  be undertaken in the im m ediate futu re. T he equip 
m ent now  consists o f  2,283 m achines o f  various character, such as 
sorting, tabu lating , adding, m im eograph, m ultigrap h , addressograph  
m achines, typew riters, etc. M ost o f  these m achines were in  active use
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during  all or p art o f  the year. T h ey  were used not o n ly  to do the 
regu lar census work but to  m ake tabulations to develop detailed  sta 
t istics desired by various F ederal and other G overnm ent offices, as 
well as for  private  interests. T he fo llo w in g  statem ent show s the 
num ber o f  cards punched and involved  in  th e  principa l classes o f  
work that were perform ed by the bureau during  the y e a r :

B u r e a u  o f  t h e  C e n s u s ____________________________________________________  9 3 , 3 0 1 ,9 9 7

D e p a r t m e n t  o f  A g r i c u l t u r e ______________________________________________  8 , S 0 2 , 2 9 7

B u r e a u  o f  E f f i c i e n c y ____________________ » _______________________________  3 6 9 ,2 0 7

G e n e r a l  S u p p ly  C o m m i t t e e _____________ '________________________________  S 8 6 , 9 7 7

P e n s i o n  B u r e a u __________________________________________________________  2 2 6 ,3 1 6

N e w  Y o r k  S t a t e  C e n s u s ---------------------------------------------------------------------------- 2 2 ,  7 S 9 , 0 4 0

C i t i e s  C e n s u s  C o m m i t t e e  ( I n c . ) ,  N e w  Y o r k ___________________________  2 , 9 9 7 , 1 8 1

P l a i n  D e a l e r  P u b l i s h i n g  C o .,  C l e v e l a n d ,  O h io __________________________  1 , S 0 0 , 3 1 2

U n i v e r s i t y  o f  C h ic a g o _____ ______________________________________________  2 , 3 4 6 ,5 0 9

S p ecia l tabu lations were m ade to m eet the requirem ents o f  u n i 
versities, teachers, industria l organ izations, and others desir ing  sta 
t istics in m ore detail than those contained in  the regular census 
reports, to fa c ilita te  the stu dy o f  conditions ex istin g  in local areas. 
T here were about 200 requests o f th is  character received d u rin g  the  
year.

T h e econom y and sa tisfa ctio n  o f h av in g  data required by d iffer 
en t F ederal bureaus tabulated in the Census B ureau is b eing  recog 
n ized ; and to fa c ilita te  the work I  have recom m ended th at the appro 
priation  for  the next fiscal year contain  a provision  enab lin g  the 
extension o f  th is  work.

C O O PE R A T IO N  I N  S T A T IS T IC A L  W O R K

T o com ply  w ith  the requirem ents o f the law s govern in g  the work 
o f  the bureau, and in order to  collect and com pile the sta tistics in  a 
m anner w hich  w ould  be o f  the greatest advantage to  th e persons  
interested, the policy  has been developed o f  securing the voluntary  
services o f  sta tistician s, econom ists, and others on ad visory  com m it 
tees. One com m ittee is a general advisory  com m ittee for  the work  
o f  the entire bureau. O thers are appointed  especia lly  to consider and 
make recom m endations concerning the financial sta tistics o f  S ta tes;  
the financial sta tistics o f  c ities; cotton production , consum ption, and 
stocks; generation  and u tiliza tio n  o f  e lectric ity  and the m anufacture  
o f  electrical apparatus and su p p lies; and the scope and m ethods to 
be fo llow ed  in the census o f  d istribution . In  addition , the bureau 
consults m anufacturers, m erchants, econom ists, and sta tistician s con 
cern in g  each branch o f  work, and great im provem ent has been made 
not on ly  in the form  o f the questionnaires used by the bureau for  
co llectin g  the sta tistics  but also in the m ethod o f  presenting  the data.

O F F IC E  FOR CE

N u m b e r  o f  em ployees .— T he office force at the close o f  June 30, 
1927, com prised 721 officials, clerks, etc.; 1G experts and assistants  
in the m echanical laboratory; and 67 tem porary em ployees engaged  
on the work o f  the censuses o f  d istribution  and o f  relig ious bodies. 
In  add ition , there were 34 em ployees serv in g  at $1 per annum , whose 
regular com pensation w as pa id  by certain socia l, industria l, or other 
organ izations, and 67 em ployees deta iled  from  other departm ents.
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These tw o classes o f  agents were engaged  in search ing the census 
schedules for th e purpose o f ob tain ing data w h ich  are not inclu ded  
in the bureau’s published reports. T he average num ber o f  persons 
em ployed in  the office in W ash ington  d u rin g  the entire year (exclusive  
of the $1 and w ithout-com pensation  em ployees) w as 929, as com pared  
with 1,091 for the preced ing year.

A p p o in tm e n ts .— T he tota l num ber o f  appointm ents (in c lu d in g  re 
appointm ents, prom otions, etc.) m ade from  J u ly  1, 1926, to  J u n e  30, 
1927, w as 881.

P ro m otions .— D u rin g  the fiscal year 447 prom otions were m ade, the 
m ajority  o f the increases am ountin g to  $60 per annum . T h e average  
salary o f  the perm anent force on June 30, 1927, was $1,747, w hich  
is 6.8 per cent h igher than  the average sa lary  ($1,628) on Ju n e 30, 
1924, prior to classification.

S ep a ra tio n s .— T he tota l num ber o f  persons separated from  the serv 
ice from  J u ly  1, 1926, to  Ju n e 30, 1927, was 353. O f th is  num ber 
124 resigned, 10 were transferred  to  other bureaus or departm ents, 20 
were retired w ith  annu ities on account o f  age or d isa b ility , 8 died. 
118 held lim ited  appointm ents w hich  expired , and 73 were separated  
by the term in ation  o f  their  services w ith o u t prejudice.

D eta ils .— T he bureau deta iled  to other services o f  the departm ent 
during the past fiscal year 10 em ployees for periods ran g in g  from  15 
days to 12 m onth s, these details representing  a to ta l cost in salaries  
of $12,054.13.

F IE L D  FO R C E

T he field force at the close o f  Ju n e 30, 1927, num bered 987, and 
comprised 19 consu lting  experts, 741 specia l agents em ployed through 
out the C otton B e lt  to  collect data for  cotton reports, show ing  the  
quantity  o f cotton g in n ed  to specified dates, cotton consum ed and  
stocks held , bale w eights, etc.; and 227 specia l agents em ployed, re 
spectively , on the censuses o f  d istribution  and o f re lig iou s bodies, on 
vital sta tistics, and on sta tistics  o f  cities.

In  addition , there were 477 specia l agents at $1 per annum , em 
ployees o f cham bers o f  comm erce and other industria l organizations, 
967 enum erators appointed  for specia l censuses w hich were paid for  
by the loca lities, and 91 em ployees o f  other departm ents or bureaus.

V ery  tru ly  yours, * ,
W. M. S t e u a r t , 

D irector o f  th e  Census.



B U R E A U  OE F O R E IG N  A N D  D O M E ST IC  COM M ERC E

D e pa r t m e n t  o f  Co mme r c e ,
B u r e a u  o f  F o r e ig n  a n d  D o me s t ic  Co mme r c e ,

W a sh in g to n , J u ly  1, 1927.
H on. H e r b e r t  H o o v e r ,

Secre ta ry  o f  Com m erce.

D e a r  M r . S e c r e t a r y : I  have th e  p leasure o f tran sm ittin g  the  
fo llo w in g  condensed report upon the work o f  the bureau during the  

fiscal year ended J u n e  30, 1927.
A n  increase o f  nearly  23 per cent over the preced ing year in  the  

tota l num ber o f  com m ercial services rendered has been the outstand 
in g  feature o f the work— th is  being especia lly  rem arkable in  v iew  of 
the fact that the appropriations availab le for the bureau’s use were 
on ly  10 per cent larger. In  nearly  tw o  and one-half m illion  cases our 
organization  has responded to  the expressed desire o f  A m erican busi 
ness m en for pertinent in form ation  or d irect assistance in  th e  acquir 
in g  o f new business or th e fu rth er in g  o f  already established trade. 
T h is  m ay be regarded as a thorough ly  h ea lth y  increase— indicative  
not on ly  o f  a grow in g  interest in foreign  m arkets but also o f  a greater 
fa m ilia r ity  w ith  the bureau’s facilities .

C ontributing  to th is resu lt has been the expansion o f  the bureau's 
organization  w ith in  the U n ited  S ta tes through the opening o f  six  
new  d istr ict offices and five new  cooperative offices in  regions where 
the quickening o f  foreign-trade in terest seem ed p articu larly  desirable. 
T he response to th is action has been m ost g ra tify in g .

A  sign ificant evidence o f  the live lier  interest in  oversea m arkets, 
as stim ulated  by the bureau’s activ ities, is the fact that during the 
past fiscal year the requests for reserved in form ation  on foreign-trade  
opportun ities announced by thh bureau num bered 141,284 m ore  than  
in the preced ing 12-m onth period— an increase o f  32 per cent.

A nother str ik in g  fact is th at, am ong the hundreds o f  firms report 
in g  dollars-and-cents benefits from  the bureau’s service, the average  
benefit per firm during  the fiscal year just ended— about $24,000— was 
nearly  three tim es the average am ount reported for 192.5-20; and when  
it is borne in m ind th at m ore than  20,000 firms use the bureau’s fa c il i 
ties regu larly  it w ill be appreciated that th e  tota l returns, in m oney, 
from  these trade-prom otive efforts reached an extrem ely  large  
am ount. C learly , the A m erican taxpayer is co llectin g  m ost substan 
tia l d iv id en ds on his investm ent in  the services o f  th is organization .

The event o f  greatest im portance for the bureau occurring during  
the past year— an event that rea lly  m arks an epoch in the h istory  
o f  our organ ization— was the passage by C ongress and the approval 
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l>y the P resid en t o f the H och  A ct estab lish in g  the F ore ign  Comm erce 
Service on a secure basis in law . T h is  law  w as sponsored by R epre 
sentative H om er H och , o f  K ansas, and Senator F ran k  B . W illis , o f  
Ohio.

F o r  m ore than 21 years the D epartm ent o f  Com m erce had actu 
a lly  m ain tained  an in vestigatory  and trade-prom otive staff abroad. 
T h is service had grow n stead ily  under congressional authorization  
but had never had a fixed or perm anent leg is la tiv e  status.

The A m erican business com m unity, rea liz in g  the great practical 
value o f these foreign  representatives, had repeated ly  urged th e  
desirab ility  o f  a leg is la tiv e  enactm ent th at w ou ld  g iv e  to the service  
a definite, enduring  organ ization; clearly  ind icated  salaries, fu n c 
tions, and p rero g a tiv es; and requisite lega l authority  for the persons 
charged w ith  its  direction. E arnest efforts were m ade for a num ber 
of years to  obtain  th is  h ig h ly  necessary leg isla tion .

These efforts were crow ned w ith  success w hen the H och  b ill— em 
bodying a ll the essential features just mentioned-—becam e a law  on 
M arch 3, 1927. B y  th is act the F ore ign  Comm erce Service became 
the officially designated  trade-prom otive agency o f  the U n ited  S tates  
Governm ent. T he new  law  has already had a m ost sa lu tary  effect on 
the m orale o f the m em bers o f  the oversea staff. T h ey  feel th at, under  
the act, th ey  are assured o f  a genuine career, a secure status, and  
•continued equitable treatm ent in respect o f a ll m atters v ita l to  their  
w elfare and to the success o f  their  endeavors.

D u rin g  the past year the bureau has em barked upon a cam p aign  o f  
more vigorous and com prehensive effort in  the field o f dom estic com 
merce— and it  is p lanned , in the future, to devote m uch greater a tten 
tion, and to allocate su b stan tia lly  larger sum s, to  th is phase o f  the  
work. T h e bureau fee ls  the du ty  o f  develop ing  th is  dom estic-trade  
service in  a degree proportionate to its  undoubted im portance and to  
the insisten t dem and for it  that has arisen in  various lin es o f trade  
and in  num erous loca lities  throughout the country. O nly  in th is  way  
can a thorough ly  w ell-balanced, rounded service be m aintained.

In  th is field, as in others, the greatest care w ill be taken to  avoid  
any action savoring o f  the “ p atern alistic .” T h e bureau appreciates  
fu lly  the value o f  p rivate  in itia tiv e  and collective “ se lf-h elp ,” and its  
purpose is not to  proffer aid  unless th e  service in view  is  obviously  
one that can be perform ed effectively  on ly  by a G overnm ent agency. 
Its  attitu de in th is m atter is rather one o f  collaboration  w ith  industry  
and w ith local bodies s tr iv in g  to im prove conditions. T h is  collabora 
tive character o f the work is accentuated by the cooperation ex istin g  
between the bureau and 65 or 70 representative com m ittees o f indus 
try. T h us there are am ple safeguards to  insure th at the bureau’s 
efforts to further the efficient conduct o f trade in  the U n ited  States  
w ill be confined w ith in  th e proper sphere o f  official activ ity . T h at 
such restrained and carefu lly  directed a ctiv ity  can be im m ensely  
h elp fu l is proved by the resu lts th a t the dom estic com m erce d iv ision  
has already attained. T he reaction o f  th e business com m unity has 
been un iform ly  favorab le  thus far, and the bureau is therefore en 
couraged to proceed along a lin e  that m an ifestly  holds so m uch o f  
prom ise. In  recognition  o f  th is tendency, and to  further its d evelop 
m ent, a new assistant director o f  the bureau has been assigned  
•exclusively to  the dom estic-com m erce work.
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A m on g th e especia lly  im portant th in g s  accom plished during the  
fiscal year 1926-27 the fo llo w in g  seem  w orth y  o f  being s tressed :

1. T h e Concluding efforts in connection w ith  th e raw -m aterials 
survey— covering rubber, n itrates, potash , coffee, sisa l, etc.— w ith  
the attainm ent o f  resu lts d istin ctly  sa tisfactory  to A m erican indus 

tries and to  the consum in g public.
2. T h e com pletion  o f  the econom ic survey o f the G reat Lakes-to- 

ocean w aterw ay projects— a stu dy  o f  the utm ost im portance to the  
fu ture o f large sections o f  the N ation.

3. T h e  stu dy  o f  the B alance o f In ternational P aym en ts o f  the  
U n ited  S tates— w ith  special attention  to  the “ in v is ib le ” item s— a 
Work that has evoked very w ide discussion in  the press and has been 
h ailed  by econom ists as the best o f  its k ind  for  any country in  the  
w orld.

4. T he carrying out o f  the F lo r id a  T ransportation  F ie ld  Survey—  
determ in ing the facts regard ing F lo r id a ’s business as related  to  
transportation.

5. T he pub lication  o f  the A tla s  o f  W holesale  G rocery T erritories—
characterized by com petent persons as h av in g  an actual value to  the  
trade o f  not less than $5,000,000.

6. T h e W orld  M otor-V ehicle  Census, a study o f very great interest 
to one o f  our largest industries-— in fact, the first effort o f  th is  
sort ever undertaken on a large and detailed scale.

7. T he developm ent o f  a specia l trad e-in form ation  service for  the  
m otion-picture industry , p rotectin g  and advancing its  in terests  
throughout the world.

8. T h e preparation  o f  the Com m erce Y earbook (called  b y  P res i 
dent C oolidge “ a rem arkably  com prehensive com p ilation  o f usefu l 
in fo rm a tio n ” ) — and esp ecia lly  o f  the new  volum e 2, covering in  
detail the situation  in foreign  countries.

9. The in creasin g ly  effective and practical service to  A m erican  
investm ent bankers in connection w ith  the n egotia tion  o f  foreign  
loans.

10. T he assistance afforded to the tex tile  industry  by the estab lish 
ment throughout the world o f  “ r a y o n ” as a generic term  not sub 

ject to  local trade-m ark.
11. T he extensive investigation  o f  taxes lev ied  by European coun 

tries on A m erican  exporters.
12. T h e very successfu l m eetin g  o f  200 h ig h  executives o f  the  

chem ical industry  held  at the bureau’s W ash ington  headquarters in 
Decem ber, 1926. ■

T hese and num erous other accom plishm ents m entioned in the  
succeed ing pages o f  th is  report show th a t the past fiscal year has 
been the m ost successfu l in the h istory  o f  the bureau.

GR O W T H  I N  T H E  B U R E A U ’S DO M E STIC -CO M M E RCE F U N C T IO N S

W hen it  is  realized that m ore than 90 per cent o f A m erican  busi 
ness is  in the dom estic field, the rapid grow th  in the bureau’s  services  
in  behalf o f  w aste e lim ination  in  dom estic d istribution  is not so re 
m arkable as it m ig h t otherw ise appear. P rior  to 1926 the Bureau  
o f F oreign  and D om estic Com m erce w as know n throughout the  
country a lm ost w h o lly  as an organ ization  acting  for  th e prom otion
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o f  our foreign  trade. D u rin g  the fiscal year just ended there has 
been stron g  evidence th at business in terests throughout the U n ited  
States have aw akened to  the im portance o f  th e  bureau’s activ ities  
as an agency for  the prom otion o f better dom estic business m ethods. 
I t  is expected  that the n ext few  years w ill w itness a broad exp an 
sion o f th e bureau’s endeavors in  th is  field.

A T T A C K IN G  T H E  P R O B L E M S  O F  W A S T E  I N  D O M E S T IC  T R A D E

I t  m ay fa ir ly  be estim ated that, in  the course o f  a year, the tota l 
dom estic business operations o f  th e  U n ited  S ta tes am ount to not less 
than $80,000,000,000, exc lu d in g  a ll the num erous and great “ d u p lica 
tions,” w hich  w ou ld  probably double or treble th is  volum e. C om pe 
tent students o f  the s itu ation  are convinced that from  10 to  15 per  
■cent o f th is vast sum  represents avoidable w aste— the resu lt o f ill-  
advised or ineffective m ethods. Such waste, w h ich  nearly  equals in 
value our to ta l fore ign  trade— exports p lus im ports— is clearly  ap 
parent in  m any aspects o f  business, such a s :

1. W a s t e s  In  t h e  p h y s i c a l  h a n d l i n g  o f  g o o d s ,  c a u s e d  b y  ( a )  l a c k  o f  s i m p l i 
f i c a t io n  o f  l i n e s  a n d  u n s t a n d a r d i z e d  p u r c h a s i n g ;  ( f t )  l a c k  o f  u n d e r s t a n d in g  
o f  t h e  c o s t  o f  p h y s i c a l  d i s t r i b u t i o n ;  ( o )  o v e r p r o d u c t io n  a n d  d e t e r i o r a t i o n  
b e f o r e  u s e ;  (<l) l a c k  o f  c o o p e r a t i o n  a m o n g  d i s t r i b u t i o n  a g e n c i e s ;  ( e )  s u c h  
f a c t o r s  a s  i n a d e q u a t e  t r a n s p o r t a t i o n  a n d  t e r m i n a l s ,  in e f f ic i e n t  l o a d i n g  a n d  
s h ip p in g ,  p o o r  p a c k i n g  p r a c t i c e ,  a n d  u n n e c e s s a r y  h a u l a g e .

2 . W a s t e s  in  s e l l i n g  a n d  a d v e r t i s in g ,  d u e  t o  ( a )  d e s t r u c t i v e  c o m p e t i t i o n  b y  
p e o p le  w h o  a r e  e x h a u s t i n g  t h e i r  c a p i t a l  b y  r e a s o n  o f  t h e i r  s c a n t  u n d e r s t a n d in g  
o f  t h e  f u n d a m e n t a l s  o f  t h e  b u s i n e s s  in  w h i c h  t h e y  a r e  e n g a g e d ;  ( f t )  e n o r m o u s  
e x p e n d i t u r e  o f  e f f o r t  a n d  m o n e y  in  a d v e r t i s i n g  a n d  s n le s - p r o m o t lo n  e f f o r t  
w i t h o u t  a d e q u a t e  i n f o r m a t i o n  o n  w h ic h  t o  b a s e  s u c h  p r o m o t i o n ;  ( c )  l a c k  o f  
u n i f o r m i t y  o f  b u s i n e s s  p r a c t i c e s  in  t e r m s  a n d  d o c u m e n t s ,  w i t h  r e s u l t a n t  m i s 
u n d e r s t a n d in g s ,  f r a u d s ,  a n d  d i s p u t e s ;  (<I) l a c k  o f  s t a n d a r d s  o f  q u a l i t y  a n d  
g r a d e s ,  a n d  u n n e c e s s a r y  m u l t i p l i c a t i o n  o f  t e r m s ,  s i z e s ,  a n d  v a r i e t i e s ;  ( e )  b a d  
c r e d i t s ;  ( f ) t h e  p r e s e n c e  o f  t o o  m a n y  l i n k s  in  t h e  d i s t r i b u t i o n  c h a i n  a n d  t o o  
m a n y  c h a i n s  in  t h e  s y s t e m ;  ( g ) u n f a i r  p r a c t i c e s  o f  s m a l l  m i n o r i t i e s ;  ( f t )  d i s 
o r d e r ly  m a r k e t i n g ,  p a r t i c u l a r l y  o f  p e r i s h a b l e s ,  w i t h  a t t e n d a n t  g l u t s  a n d  f a m i n e s .

3 . W a s t e s  in  b u y in g ,  s u c h  a s  t h o s e  r e s u l t i n g  f r o m  ( a )  i n a d e q u a t e  “ m e a s u r e s ” 
o f  t h e  o b s o le s c e n c e  o f  m a c h i n e r y  a n d  k n o w l e d g e  o f  w h e n  t o  r e p la c e  i t ;  ( f t )  
in a d e q u a t e  in v e n t o r y '  c o n t r o l ;  ( c )  l a c k  o f  c o n s c i o u s  e f f o r t  t o  e l i m i n a t e  s e a s o n a l  
a n d  c y c l i c a l  f l u c t u a t i o n s  in  b u s i n e s s ;  ( d )  i n a d e q u a t e  i n f o r m a t io n  a s  t o  n a 
t i o n a l  s t o c k s ,  a n d  a s  t o  p r o d u c t i o n  a n d  c o n s u m p t i o n ,  w i t h  a t t e n d a n t  r i s k s  a n d  
s p e c u la t io n .

I f ,  as the above-cited estim ates in d icate, th e annual w aste in the  
dom estic transactions o f  th is  country am ounts to m ore than $8,000,- 
000,000 there is an extraord inarily  large “ m ark to  shoot at ” for any  
service body concerned p rim arily  (as is th is  bureau’s dom estic-com 
merce organ ization ) w ith  the preven tin g  and ex tirp a tin g  o f  w astes 
in d istribution.

For the fiscal year 1927-28 the appropriation  availab le to the bureau 
for dom estic-com m erce Work is $199.160— or less than  one forty- 
thousandth o f  the loss w hich the bureau’s a ctiv ity  in th is sphere is in 
tended to avert. T he d isproportion  here is  strik ing. P la in ly , the  
am ount devoted to th is  purpose deserves to be very considerably en 
larged i f  any appreciable headw ay is  to  be m ade in  checkin g the flood 
o f  waste. There is a lm ost no other field o f  governm ental effort that 
is capable o f  b rin g in g  about such d irect and trem endous sav in gs to  
the A m erican people as a w hole. T h e entire export trade ox the  
U n ited  S ta tes d u rin g  the fiscal year ju st ended was a lit t le  under
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$5,000,000,000— or $3,000,000,000 less than the m inim um  estim ate o f 
th e  w aste  in the dom estic trade. F o r  th e prom otion o f  th is  export 
trad e C ongress has very w ise ly  raised the bureau’s appropriations  
stea d ily  until now  th ey  exceed $3,500,000— m ore than 17 tim es as 
m uch as fo r  the m an ifestly  b igger dom estic-com m erce task. T h is  
anom aly should  be adjusted , especia lly  in  the interest o f the con 
sum ers here at hom e, who stand to profit m ost from  the elim in ation  of  
w aste in  business. A g a in st th is w aste the bureau is now m ovin g  de 

term in ed ly .
T h e dom estic com m erce d iv ision  strives to m ake comm erce w ith in  

the U n ited  S tates as econom ical and efficient as possib le by fu rn ish in g  
to A m erican business m en com m ercial in form ation  based on the d iv i 
s io n ’s m arket surveys, on research in problem s o f  w astefu l practices 
in  trade, and on analyses o f  d istributive m ethods reported by trade  
organizations.

S U R V E Y S  O F  D E F I N I T E  M A R K E T IN G  R E G IO N S

T he m ajor effort o f  the dom estic comm erce d iv ision  has been d i 
rected, since 1924, tow ard the preparation  o f  scientific analyses o f  
defin ite m arketing regions o f  the country. I t  is the purpose o f  these  
surveys to  p lace in  the hands o f  each m erchant buying or se llin g  in  
a g iven  region a com pact tabulation  o f  the fundam ental trad in g  con 
d itions w ith in  the area, so that he m ay know  just w h at the bu yin g  
pow er o f  each com m unity therein m ay be, its  m arketing  m ethods, and 
all tan gib le  and in tan gib le  factors affecting trad in g  in  the region  
in question. H e thus has an invalu able chart upon w hich he can 
m ap out h is operations w ith  the m inim um  o f  w aste effort and cost.

A ll the bureau’s w ork o f  th is character is  carried out in close collab 
oration w ith local cham bers o f  com m erce and sim ilar organizations. 
N o duplication  o f  effort ex ists here. I t  is  the local in terests them 
selves th a t view  the bureau’s  contribution  to  these stu dies w ith  the  
keenest appreciation , describ ing the resu ltin g  data iis o f  the utm ost 
value for th eir  purposes. T h ey  realize th at, w ith ou t th is govern 
m ental collaboration , such data w ou ld  be inaccessib le to  them , except 
perhaps a fter  the m ost arduous research, at a probably proh ib itive  
cost.

D u rin g  the past fiscal year the dem ands for  th e first survey o f  
th is character, published under the t it le  “ Com m ercial S u rvey  o f  the  
P h ila d e lp h ia  M arketing A rea ,” necessitated  a th ird  ed ition  o f th is  
report, o f  w hich more than 6,000 copies have th u s far been sold . 
T he second survey to  be undertaken w as that for the southeastern  
S tates— N orth  and South  Carolina, G eorgia , A labam a, F lorid a , and  
eastern Tennessee. T h is  stu d y  is  the result o f  m onths o f field  work  
under the d iv is io n ’s staff, experienced in th is  typ e o f  a c tiv ity ;  and  
great care has been exercised to  b ring  out cleaj'lv the specia l char 
acteristics o f  the Southeast th a t determ ine m arket p ossib ilities in  
th at region. T he report o f  th is survey is now in  press and w ill 
appear some tim e th is fa ll.

F ie ld  work on the N ew  E n g la n d  survey has been com pleted  d u rin g  
the la st 12 m onths. Im p ortant contributions to the success o f  th is  
survey have been m ade by the New  E n g lan d  C ouncil, by  un iversities, 
and by num erous other business and research organizations in  that  
territory. S p ecia l acknow ledgm ent is m ade o f  the services o f  the
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New  E n glan d  C ouncil, w h ich  in th is  as in  so m any other w a y s is 
str iv in g  to advance the com m ercial and industria l in terests o f  th is  
section o f  th e N ation . H ere, as in a ll these surveys, the bureau has 
pursued its  p o licy  o f  co llaborating  fu lly  w ith  local bodies. A s  a 
basis for  the com m ercial analysis o f  w holesale and retail d istribution  
in N ew  E n g lan d , 168 tow ns and c ities in  the s ix  S tates were v isited  
by representatives o f  the dom estic comm erce d iv ision , and in terview s  
were held  w ith  m ore than 1,000 w holesalers, retailers, m anufacturers, 
sales m anagers, banks, cham bers o f com m erce, and public officials. 
A p proxim ately  20,000 m iles were traveled  in ob ta in in g  in form ation  
relative to  m erchandising practices, trad in g  territories, purchasing  
habits, and local characteristics o f  the trade. Inqu iries were sent to 
all N ew  E n g lan d  m anufacturers, covering m ethods o f  p lan t operation  
and o f  d istribution , ad vertisin g  policies, and ex ten t o f  sales for the  
year. F ifte en  thousand questionnaires have been d istributed to  con 
sumers in  various sections o f  N ew  E n g lan d  in order to  ascertain  their  
preferences and practices, in c lu d in g  ou t-of-tow n  buying, trade- 
marked goods, chain-store patronage, and m ail-order purchases. A  
special stu d y  o f  w arehousing fa c ilit ie s  w as undertaken at the request 
of the N ew  E n g la n d  warehousem en. T h e resu lts o f  th is  work have  
been classified and analyzed , and the report o f  the N ew  E n g lan d  
survey is  now  b ein g  w ritten .

F ou r men are now  engaged  in  prelim inary field work on a m arket 
survey o f the southw estern d istrict, in c lu d in g  C aliforn ia , N evada, 
A rizona, and U tah . A n other survey w ill be started  in  the upper  
M ississipp i V a lley  soon after  J u ly  1. U rg en t requests for  sim ilar  
studies are com ing in from  various parts o f  the country. A s  a re 
su lt o f the in itia tiv e  and cooperative efforts o f  local officials in several 
regions, recom m endations for  ad d ition al regional m arket surveys w ill 
be included in the 1928-29 B u d get.

In  connection w ith  the m arket survey o f  the N ew  E n glan d  d istrict, 
considerable attention  has been g iven  to the m ovem ent o f  com m odi
ties in and out o f  that territory. In  an effort to  reach a defin ite b a l 
ance o f  the com m odity  m ovem ent for the region, these data have been 
obtained in  cooperation w ith  th e  ra ilroads and other carriers serv in g  
the territory. I t  is proposed to  exten d  these studies in connection  
with other regional surveys in  order to obtain  a clear p icture o f  com 
m odity  m ovem ents w ith in  defin ite sections o f  th e country.

A T LA S O F W H O L E S A L E  G R O C ER Y  T E R R IT O R IE S

The d iv is io n ’s A tla s  o f  W holesale  G rocery T erritories w as released  
March 28, 1927. T hough the cost o f  publication  necessitated p lacing  
the sales price at $1.25 per copy, th e G overnm ent P r in tin g  Office 
reports d istribution  o f m ore than 3,500 copies, as o f  J u ly  1. T h e  
response w hich  th is  publication  aroused has opened up a w hole series 
of problem s, carrying the d iv ision  into a w ide range o f  work. T he  
grocery m arketing areas have been accepted by the trades as a p p li 
cable to  w holesale  d istribution  o f  a variety  o f  consum er com m odities. 
The bureau has received  urgent requests to  m ake further stu d ies in  
this field , w ith  the object o f  defin ing m ajor m ark eting  areas w hich  
would be applicab le  to  a large num ber o f  com m odities and for w hich  
statistical m ateria l could be com piled . Requests have also been re 
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ceived for stu d ies  on m arketing areas used in the d istribution  o f  
industria l goods such as raw m ateria ls, factory  m achinery, etc.

T he great value o f  such a stu d y  as the A tla s  o f  W holesale Grocery 
T erritories is conclu sively  show n by such letters as th a t from  a very  
w ell-know n p ack in g  com pany in N ew  Y ork  S tate , w hose sales m an 

ager w rites: “ I  w ould  estim ate that to secure even an approxim ately  
accurate survey o f  prim ary and secondary trad in g  areas w ould  entail 
a  cost o f  not less than $5,000 in sa lary  and expense to the individual 
m anufacturer; m y personal estim ate o f  the value o f  the atlas (based  
on cost) is  therefore $5,000, m u ltip lied  by the num ber o f  national 
distributors w ho m ig h t conceivably use it .” A s  there are m ore than
10,000 such firm s in th is  line, it m ay be estim ated m ost conserva 
t iv e ly  that one-tenth , or 1,000, can use th e  atlas to  save sim ilar  expen 
diture. T h is  w ould m ean that a sa v in g  o f $5,000,000 had been effected  
in b eh alf o f  better m arketing  in th is one line through a sin g le  instance  
o f  the bureau’s dom estic-com m erce work— a rem arkable exam p le of 
w hat it is possib le to achieve in  th is  field.

S T U D Y  O F  T R A D E  A S S O C IA T IO N  A C T IV IT IE S

D u rin g  the year just closed the dom estic comm erce d iv ision  has 
been in  charge o f  the revision  o f  the book know n as T rade A ssocia 
tion  A ctiv ities . T he new  ed ition  is now in the P r in tin g  Office. The  
purpose o f th is  pub lication  is to ind icate the successfu l service o f  
trade associations in the public interest. In  the field  o f  business 
research, in  statistics, in  sim plification  and standardization  o f  com 

m odities, in  the prom otion o f  arbitration  in  com m ercial disputes, 
in  developm ent o f foreign  trade, and in scores o f  other directions 
trade associations have m ade a m ost valued  contribution  to  our 
econom ic progress. T h is  book is  a record o f  th a t con tin u in g  con 
tribution.

T h e d iv ision  prepares b ien n ia lly  a d irectory o f  trade associations. 
T he 1926-27 ed ition , en titled  “ C om m ercial and In d u str ia l O rgan iza 
tions o í  the U n ited  S ta tes ,” w as released Septem ber 10, 1926. Sales  
o f  th is new directory tota l 4,700 copies thus far.

M A R K E T -R E S E A R C H  W O R K

In  O ctober, 1926, the dom estic com m erce d iv ision  w as instrum ental 
in ca llin g  a conference o f  m en engaged  in m arket-research work  
throughout the country. T h e purpose o f  th is conference w as to 
lessen dup lication  o f effort through  the organization  o f a central 
com m ittee and various subcom m ittees, to d irect th e work o f  research 
agencies in productive channels. A  num ber o f  subcom m ittees are 
now  at work.

T he first issue o f  a publication  know n as M arket Research A g en 
cies was released by th is d iv ision  N ovem ber 8, 1926. T h is  g ives an 
annotated  list o f  a ll m arket-research stu d ies availab le from  research 
agencies throughout the U n ited  S ta tes and serves as an aid  in ob vi 
a tin g  dup lication  o f  effort. A s  o f J u ly  1, 8,900 copies have been sold. 
A  new ed ition  o f  th is  d irectory is now in  preparation  and w ill be 
available about Novem ber, 1927.



F O R E I G N  A N D  D O ME S T I C  C O M M E R C E 77

CO STS O F  D IS T R IB U T IO N -— V A R IE D  L IN E S  O F  E F F O R T

One o f  the recom m endations m ade by the dom estic comm erce 
division’s advisory  com m ittee o f  prom inent business m en w as for  
far-reach in g stu d ies into w hat m ay be called  the fundam ental costs 
of d istribution— the relative volum e o f sales to costs, the cost o f  
increasing territory , the costs o f  d istr ib u tin g  ind iv idu al lines o f  
m erchandise. W ork undertaken a lon g  these lines d u rin g  the latter  
part o f  the year prom ises to  furn ish  valuable results.

A nother new  line o f  w ork undertaken by th is d iv ision  has to do 
w ith  an attem pt to s im p lify  trade term s and trade practices. T h is is 
in an experim ental stage at present. There is undoubted ly  a need for  
work o f  th is kind w hich, if  it can be carried out, wo'uld result in 
the elim ination  o f m uch w astefu l effort and in  the developm ent o f  
better business technique.

A n other phase o f  th is d iv is io n ’s w ork  has been the stu d y  o f m ar 
keting problem s for particu lar com m odities. F u n d s have not been 
available to pursue th is w ork to the extent w hich it  dem ands. T he  
com m odity d iv ision s o f  the bureau have in  previous years < ooperated 
with the dom estic comm erce d iv ision  in  the preparation  o f  such com 
m odity stu d ies as have been m ade. T he dem and for  D om estic M arket 
P ossib ilities o f  E lectr ica l M erchandising L ines necessitated  the is 
suance o f  a neiv ed ition  o f  th is pam phlet in  N ovem ber, 1926. The  
foodstuffs d iv ision  is at present cooperating in stu d ies on canned foods  
and confectionery. S im ilar  studies are under w ay or under considera 
tion on a num ber o f  com m odities, in c lu d in g  to ile t goods, k n it under 
wear, m achine tools, and san itary  ware.

R eta il S tore Problem s, released in  F ebruary, 1927, is a publication  
incorporating under one cover the series o f  bu lletins on th is  general 
subject that were o r ig in a lly  issued separately. T hough p rev iou s ed i 
tions o f  these separate stu d ies to ta lin g  160,000 copies hay® been ex 
hausted, the sales o f  the reprin t outnum ber the d istribution  o f all 
other dom estic-com m erce publications. N ineteen  thousand copies o f  
Retail Store Problem s have been purchased since the release o f  th is  
volume in February, 1927.

The dom estic comm erce d iv ision  is cooperating w ith  the B ureau o f  
the C ensus and the Cham ber o f  Comm erce o f  the U n ited  S ta tes  in 
the tak in g  o f  an experim ental “ census o f  d is tr ib u tio n ” in  11 cities—  
B altim ore, C hicago, F argo , S ea ttle , D enver, San  F rancisco, K ansas  
City, Springfie ld  (111.), P rovidence, Syracuse, and A tlan ta .

T he receipt o f m any letters expressing  aston ishm ent a t the degree 
of assistance w hich tfie bureau is able to g iv e  on dom estic business 
problems, as w ell as regret that the bureau does not m ake its services  
of th is  character m ore w idely  know n, has led to the p lac in g  o f  dom es 
tic-com m erce representatives in som e o f  the d istrict offices. Such  
representatives have already been established in K ansas C ity  and 
St. L ouis. T h is p lan  w ill be extended to other offices as funds are 
made available. I t  is considered that in th is w ay the services o f  the  
bureau in connection w ith  dom estic com m erce can be brought to the 
attention o f  a large num ber o f business men in  the various d istricts.
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A  sign ificant phase o f  the bureau’s work d u rin g  the past year (as 
in  previous years) has been that o f effecting  im portant econom ies for 
the U n ited  S tates G overnm ent through  cooperation w ith  other 
departm ents and the fu rn ish in g  o f  expert advice and assistance to 
them  on com m ercial m atters.

T h e nature and value o f  such service is ind icated  in the fo llow in g  
excerpts from  a letter  addressed by the Secretary o f  W ar to  the 
Secretary o f  Com m erce:

I  w i s h  a g a i n  t o  t h a n k  t h e  D e p a r t m e n t  o f  C o m m e r c e  f o r  t h e  s p le n d i d  h e l p  a n d  
c o o p e r a t i o n  g i v e n  t h e  W a r  D e p a r t m e n t  in  o u r  a t t e m p t  t o  p r o m o t e  e f f ic ie n c y  in  
c u r r e n t  p r o c u r e m e n t  b y  t a k i n g  a d v a n t a g e  o f  e c o n o m ic  t r e n d s  a n d  c o n d i t i o n s  
w i t h  a  v i e w  o f  c o n s e r v i n g  G o v e r n m e n t  f u n d s .

I  f e e l  t h a t  a  c o n t i n u a t i o n  o f  t h e  c l o s e  c o o p e r a t i o n  o f  t h e s e  t w o  G o v e r n m e n t  
d e p a r t m e n t s  w i l l  r e s u l t  in  a  c o n s i d e r a b l e  s a v i n g  i n  f u n d s  o v e r  a  p e r io d  o f  t im e .

T he Secretary o f  W ar m entions “ extrem ely  h e lp fu l a d v ic e ” from  
no few er than  six  o f the com m odity  d iv ision s o f  th is  bureau, nam ely, 
those d ea lin g  w ith  shoes and leather m anufactures, textiles, coal, 
foodstuffs, lum ber, and electrical equipm ent.

A n  exam ple o f the w ay in  w hich  th is service operates m ay be taken  
from  the work o f  our tex tile  d iv ision . In  cooperation w ith  that d iv i 
sion and w ith  the Bureau o f  Standards, A m erican silk  m anufacturers 
developed a new  typ e o f  parachute-silk  fabric w h ich  w as bu ilt into 
parachutes and in official tests proved superior to the im ported J a p 
anese fabric generally  used for  th is  purpose. T he N avy  D epartm ent 
recently  placed a contract for  326 parachutes m ade iro m  the new  
A m erican fabric and thereby saved m ore than  $20,000. T h is  award, 
w hich  was the first to be m ade on open com p etitive  b idd ing, estab 
lished  a precedent w hich should  enable the G overnm ent to  effect a 
substantia l sa v in g  on every future purchase o f  parachutes.

A t a suggestion  from  the tex tile  d iv ision , th e office o f  the ch ief  
coordinator consolidated  an order for 120 parachutes for the Post 
Office D epartm ent w ith  requirem ents o f  the A rm y A ir  Service, w ith  
a resultant sav in g  o f  about $12,000. In itia l efforts have been m ade 
to  interest A m erican  cotton m anufacturers in the w eav in g  o f  balloon  
d o th  from  im ported yarns. A t  present balloon clo th  is im ported  
from  E n glan d . G overnm ent requirem ents o f  th is  cloth vary  from  
year to year but w ould  probably average about 200,000 yards  
annually.

T he tex tile  com m ittee o f  the F ederal Specifications B oard , o f  
w hich the ch ie f o f  the bureau’s tex tile  d iv ision  is chairm an, com 
pleted during the past year an extensive survey o f  a ll ex istin g  G ov 
ernm ent specifications for  tex tiles  w ith  a v iew  to coord in ating  these 
requirem ents and d ev isin g  m aster trade specifications, conform ing  
to  com m ercial practice and sa tisfactory  to  the in d iv id u al depart 
m ents, thereby p erm ittin g  freer b id d in g  and insuring more advan 
tageous prices to the G overnm ent in its  purchases. A p p roxim ately  
1,600 item s were considered and either elim in ated , according to  the 
rules o f  the Federal Specifications B oard , or incorporated into m aster  
specifications, p ractica lly  a ll o f  w hich had been prom ulgated at the 
end o f  the fiscal year.
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The shoe d iv is io n ’s advice to the W ar D epartm ent as to w hen  
to place contracts for A rm y footw ear has resu lted in notew orthy  
savin gs to the G overnm ent.

T h e h ide and leather d iv is ion  has m aintained close cooperation  
with other G overnm ent organizations, includ ing  the Q uarterm aster  
Corps (on  leather procurem ent), the Bureau o f  S tandards, and the  
D epartm ent o f  A gricu lture.

F or the D epartm ent o f  A gricu ltu re , also, our d iv ision  o f regional 
inform ation has prepared each m onth a survey o f econom ic develop 

ments in  the principa l countries o f  Europe.
The service o f  econom y, through  the ap p lication  o f  expert trade 

know ledge to the problem  o f  conserving fu n d s, is applied  w ith in  
the bureau itse lf  as w ell as in relations w ith  other departm ents. F or  
exam ple, the com m unications section o f  our tran sp ortation  d iv ision  
devised an im proved system  for h an d lin g  the bureau’̂ o w n  m essages, 
resu lting in annual sav in gs o f  nearly  $5,000 in the m onth ly  cable 
reviews alone.

T hus, in m an ifo ld  w ays, the bureau organ ization  is alert to save 
m oney for the G overnm ent and to prom ote harm ony and coordin a 
tion in the operation  o f  the various branches o f  the public service.

T H E  F O R E IG N -C O M M E R C E  S E R V IC E

S U M M A R Y  O F  D O L L A R S -A N D -C E N T S  A C H IE V E M E N T S

In  the 42 foreign  offices o f the bureau th at wTere in ex istence at the 
close o f  1925-26, activ ities  d irectly  benefitin g A m erican industries 
continued to  increase in volum e and im portance during the fiscal 
year just closed. T h e three new  offices in stitu ted  d u rin g  the year, 
at Cairo, P anam a C ity , and T oronto, already have proved o f such 
value in  th e  prom otion o f th is country’s trade w ith  the territories 
they cover as to afford am ple justification  for their  establishm ent.

Id le passage o f  the H och  A ct, already discussed on page 71, has 
done m uch, d u rin g  th e la st few  m onth s o f  the fiscal year, to 
strengthen the position  and prestige o f the F oreign  Com merce S erv 
ice and to insure its  efficient fu n ction in g  in the future.

I t  is, o f  course, im possib le to calcu late accurately  the am ount of 
business secured for  A m erican firms and o f  losses prevented in their  
behalf by the bureau’s foreign  offices. N evertheless, an  in teresting  
indication o f the dollars-and-cents value o f  these offices is afforded 
by th is fa c t:  A  num ber o f firm s con stitu tin g  on ly  a sm all percentage  
of our regular c lientele has vo lu n tarily  testified to a tota l o f  
$16,089,254 as the value o f  business w hich they  obtained or losses 
which they  avoided through the activ ities o f the foreign  offices dur 
ing the fiscal year just ended. T h is, it should  be em phasized, is on ly  
a partia l figure. I t  does not include the very large business grow in g  
out o f trade program s, agencies, etc., established in previous years by  
the bureau’s staff, the resu lts o f  w hich are on ly  grad u ally  becom ing  
evident. A s  com pared w ith  the above figure it m ay be noted that the 
total am ount spent, d irectly  or ind irectly , for  the m aintenance and  
establishm ent o f foreign  offices during  the year was less than  
$1,700,000.

T he sum  m entioned does n ot take in to  account several m illion s o f  
dollars that have been indubitab ly  saved or repaid  to  A m erican firms
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through the efforts o f  bureau representatives in b r in g in g  about a 
m ore favorab le treatm ent o f A m erican  m erchandise, h e lp in g  to  
adjust d isputes betw een A m erican firms and their  foreign  connec 
tions, fo resta llin g  tendencies th a t m igh t have been h ig h ly  dam agin g  
to established lin es o f  th is  N ation ’s foreign -trad e a ctiv ity , or through  
m any other concrete services o f actual dollars-and-cents value.

S P E C IF IC  E X A M P L E S  O F  S E R V IC E  P R O D U C IN G  S U B S T A N T IA L  B U S IN E S S

T he fo llo w in g  exam ples o f  dollars-and-cents services to Am erican  
business by the personnel o f the bureau’s fo re ig n  offices are repre 
sen tative, a lthough no attem pt is  m ade to present a n yth in g  lik e  a 
com plete picture o f  the work accom plished at any g iven  s ta t io n :

A fter  the field representative o f a D etro it autom obile m anufacturer  
had p a id  unsuccessful v is its  to  B atav ia , D u tch  E a st In d ies, over a 
period o f  tw o years, the A m erican trade com m issioner obtained for 
him  a local dealer w ho is  now  b u y in g  cars to  the value o f  $10,000 
a m onth.

A n  im portant A m erican cotton-goods house, w ith  the advice and 
assistance o f the bureau’s trade com m issioner a t B atav ia , d id  about 
$80,000 w orth o f  business in  five m onths in  a m arket in  w hich the  
in troduction  o f  A m erican tex tiles  is particu larly  difficult because the  
agencies for d istribution  usually  have foreign  affiliations and are 
averse to  han d lin g  com petitive A m erican lines.

T h irty  Germ an firms, placed in  contact w ith  A m erican  m anufac 
turers through the bureau's B er lin  office, have notified the com m ercial 
attache that the connections thus established have already resulted  
in new business w orth  $1,620,000.

A  Germ an im porter was p u t in touch by the B erlin  office w ith  a 
m anufacturer o f  artificia l leather in the U n ited  S tates, and orders for  
th is m aterial to ta lin g  $5,500 were placed through th is connection. 
A  trade opportunity  for the sale o f  autom obile accessories and agri 
cu ltural im plem ents, o r ig in a tin g  w ith  th is office, netted orders 
to ta lin g  $12,000 for A m erican m anufacturers.

T he B erlin  office helped an A m erican m aker o f lubricatin g  system s 
to  obtain an agent in  G erm any, and in three m onths orders were sent 
in  to ta lin g  $300,000.

T w o A m erican firms m an u factu rin g  p r in tin g  m achinery secured  
orders am ounting to  $250,000 through Germ an connections obtained  
for them  by the B erlin  office.

R oad-m aking m achinery valued at $8,500 was recently  im ported  
in to  G erm any from  the U n ited  S ta tes through efforts o f the bureau’s 
office in estab lish in g  connections between buyer and seller.

T hrough a connection estab lished  by the Buenos A ires office, a San  
F rancisco fru it-exp ortin g  firm w as able to do $100,000 w orth  o f b u si 
ness w ith  A rgentin a  in a three-m onth  period. W ith  the help  o f  
th is office, a sale  o f  $32,000 w orth  o f cyanide w as m ade by an A m eri 
can com pany to  the A rgen tin e  G overnm ent. T h e office also con 
tributed to  th e defeat o f  a cam paign aga in st the use o f th is chem ical—  
by the prom pt and d iscrim in atin g  d istribution  o f  published m aterial 
o f  th e D epartm ent o f  A gricu ltu re on th is  subject.

A  h osiery-exp ortin g  house o f  N ew  Y ork was assisted by the B uenos  
A ires office in estab lish in g  an agency w hich has, thus far, brought 
about the sale o f  $5,000 w orth  o f  goods.
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The bureau’s new  office a t Cairo w as opened F eb ru ary  1. J u st at 
th is tim e a difficulty arose that necessitated  active cooperation o f  
the com m ercial attache w ith  the A m erican m in ister to prevent h ig h ly  
discrim inatory local practices from  d estroy in g  the trade o f  a D etro it 
m otor-car com pany w ith  an investm ent in E g y p t o f more than $1,000,- 
000. A s  a resu lt o f  the representations m ade by the U n ited  S ta tes  
officials in C airo, the danger w as averted.

T he Cairo office has helped to estab lish  several A m erican autom o 
bile agencies in E g y p t, and actual business recorded up to  the end o f  
the fiscal year, as a result o f such connections, had tota led  $42,000.

T he B om bay office in itia ted  negotia tion s th a t enabled an A m erican  
piece-goods m anufacturer to  obtain  an agent w ho placed an in itia l 
order for $25,000 w orth  o f  m erchandise.

A  form er agent o f a N ew  Y ork  chem ical firm in C alcutta  had sold  
only $75 w orth o f its  products in tw o years. T he trade com m issioner  
placed th is  concern in contact w ith  a new agent, w hose sales in five 
m onths am ounted to  $10,000.

A n  agency for A m erican cigarettes, p laced through the efforts o f  
the bureau’s C alcutta  office, netted $25,000 w orth  o f  business in  the  
first 10 m onths o f  its  existence. F or an A m erican m anufacturer o f  
autom obile spare parts the B om bay office secured an agent w ho placed  
quick orders to the value o f  $22,000.

A m erican rubber footw ear w as sold in  D enm ark as a result o f  
assistance from  the C openhagen office in  securing a good agent. 
A nother agency, arranged for a tire  m anufacturer at A kron , O hio , 
resulted in orders am ounting to $10,000 in 10 m onths.

T hrough the in itia l efforts o f  the bureau’s H abana office an order 
was placed for a herd o f  A m erican cattle  to go to  a stock farm  in  
Cuba; these cattle  were valued at $4,500. A lo n g  the sam e lin e  a 
M ichigan m anufacturer o f  ca ttle  feed  w as assisted  in ob ta in in g  
orders for h is  preparations am ountin g to $2,200.

T he bureau’s office at T he H agu e established connections in the  
N etherlands for several m anufacturers o f  A m erican autom otive acces 
sories, and thus far orders to the extent of: $.16,000 have been placed.

H osiery  m anufacturers in  the U n ited  S tates filled orders am ount 
ing to  $21,000 for an agency in H am burg, w hich w as inaugurated  
through the efforts and advice o f our office at that port.

A n  agent for F in lan d , obtained for an A m erican autom obile com 
pany by the bureau’s  H els in g fo rs  office, d id  $147,000 worth o f  busi 
ness during the year, w h ile sim ilar assistance to other m otor-car 
m anufacturers contributed to their a tta in in g  a lm ost as im pressive  
sales totals.

T h e H els in g fo rs  office assisted  in estab lish ing  a line o f A m erican  
outboard m otors w ith  a F in n ish  im porter who bought these engines  
to the value o f  $6,000 d u rin g  the year under review. A lso  efforts o f  
th is office resu lted in sales in F in la n d  for the sam e period o f $25,000 
worth o f  ju te  bags and burlaps.

T he business o f  tw o A m erican houses in South  A fr ica , with  a tu rn 
over o f  approxim ately  $1,500,000, was in danger o f  m aterial d im in u 
tion. T hrough the in tervention  o f  the Johannesburg office, a re 
organization  was effected and newT agents were appointed .

A  connection established by the bureau’s L im a office betw een a N ew  
York p rin ting-m ach inery  com pany and an agent in P eru  has already  

66G 98— 2 7 f ------ 6
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resu lted in $50,000 w orth  o f  business. A n  agency arranged by the 
sam e office for  a C a liforn ia  m ilk-products concern h as a proved  
y early  volum e o f  $50,000. E fforts o f the com m ercial attache at th is  
post in ob ta in in g  postponem ent o f  the application  o f  a regulation  
affecting  pure lard saved th e  producers and im porters o f A m erican  
lard about $40,000. P eru vian  hardw are d istributors bought $5,000 
worth o f  A m erican builders’ hardw are through th e  efforts o f  our 
office in estab lish ing  an active agency.

A  B r itish  agency, obtain ed by the bureau’s L ondon office for  an 
O hio m anufacturer o f  car-w ash ing p lants, resu lted in business, from  
October to  Ju n e, o f  nearly  $20,000; through sim ilar  services by th is  
office, a N ew  Y ork tex tile  im port house has done business am ounting  
to  $41,000; a yarn m anufacturer, nearly  $40,000; a C aliforn ia  m anu 
facturer o f  w e ll-d r illin g  m achinery, $50,000 ( in it ia l o r d e r ) ; and a 
M assachusetts sp ecia lty  m anufacturer, $50,000. A  L ondon firm , as 
a resu lt o f  the services o f  the bureau’s representatives in  p lac in g  it 
in  touch w ith  A m erican m anufacturers, has sold  $170,000 w orth  o f  
autom obile and radio equipm ent.

T hrough d istribution  o f  a trade opportun ity  cabled by the L ondon  
office, the bureau’s h ide and leather d iv is ion  has enabled an Am erican  
firm to get a contract for $110,000 w orth  o f  leather, $20,000 w orth  o f  
w hich  has already been shipped.

T he efforts o f  th e M adrid  office relieved the S p an ish  subsid iary  
o f  an  A m erican oil com pany o f  the necessity  o f  p ostin g  an unneces
sar ily  excessive cash guaranty  o f  about $1,500,000 (in  a  m atter under  
discussion  w ith  the G overnm ent) th a t w ou ld  have tied  up the entire  
cap ita l o f  th e  subsid iary com pany. T h is  office also aided d irectly  in  
ob ta in in g  for  an A m erican firm an order for electric cars am ountin g  
to  m ore than $1,000,000. I t  successfu lly  com bated th e proposed can 
cellation  o f  S pan ish  contracts w ith  an A m erican shoe-m achinery con 
cern, w hich w ould have resu lted in the lo ss o f  m achines w orth  several 
hundred thousand dollars and w ou ld  have ru ined  the com pany’s 
business in Sp ain . T hrough the efforts o f  the M adrid  office, paper 
m achinery w as so ld  for an O hio firm  to a S pan ish  paper m ill to  the  
value o f  $3,000.

T h e bureau’s M anila  office w as instrum ental in  securing, for an 
A m erican brass-m anufactu ring com pany, a connection th at resulted  
in  business to the extent o f  $10,577 d u rin g  the year under review. 
A  M anila  cem ent factory bought A m erican  equipm ent valued  at 
$6,500 on the recom m endation o f  the sam e office.

Specifications furnished to the E lectr ic ity  C om m ission at M el
bourne, A u stra lia , through the bureau’s trade com m issioner, resu lted  
in  orders to  firms in the U n ited  S ta tes to ta lin g  $39,614. T h is  office 
also w as d irectly  instrum ental in  b rin g in g  about the purchase o f  
A m erican m ateria ls valued at $250,000 for the construction o f a 
new  hotel. T he sam e trade com m issioner succeeded in  p la c in g  an 
agency for an A m erican concern se llin g  traction  engines, and orders 
for $56,630 resulted.

A n  Iow a p ack ing firm wras placed in  touch w ith  a representative in 
M exico C ity , through the bureau’s office there, and, as a resu lt, 
sold  $275,000 w orth o f lard  in nine m onths. A m erican canning  
m achinery valued at $75,000 w as sold to a M exican G overnm ent edu 
cational agency through the efforts o f  the com m ercial attache.
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W ith  the assistance o f the com m ercial attaché at M ontevideo, an 
A m erican  m otor-truck com pany placed an agency in  U ru g u a y  w hich  
forw arded  an in itia l order w orth  $25,000. The M ontevideo oilice was 
also instrum ental in  effecting  the sale o f  $10,000 w orth  o f lumber by 
a N ew  O rleans com pany to  U rugu ayan  buyers.

T he bureau’s representative at M ontreal secured a connection  for  
P ennsy lvan ia , I llin o is , and N ew  Jersey  w all-pap er m anufacturers 
that brought orders am ounting to $5,000. A  N ew  Y ork n ovelty  com 
pany has in form ed  the M ontreal office that its assistance has m ade it 
possib le to  antic ipate  new  business am ounting to  $300,000.

T hrough reciprocal action  suggested  by the O ttaw a office, A m eri 
can fire bricks were exem pted from  C anadian m ark in g requirem ents, 
thereby sav in g  exporters o f  th is country about $750,000. A  grou p 
b u y in g  organ ization  o f  22 C anadian stores en listed  the services o f  
th is office in  m akin g  connections in the U n ited  States, and the actual 
business resu ltin g  w ith in  30 days w as $100,000, w ith  add itional 
orders o f  several hundred thousand dollars expected  to fo llow . T he  
O ttaw a office w as also active in  connecting  a local departm ent store  
w ith  A m erican  m anufacturers, who su pp lied  the store w ith  $74,000 
w orth o f  m iscellaneous m erchandise, consistin g  o f  dry  goods, ce llu 
lo id  novelties, soda-foun ta in  accessories, to ile t articles, and stationery.

T he F rench m arket w as supp lied  w ith  $7,917 w orth o f  A m erican  
bathing su its through an agency arrangem ent advised  by the office 
o f  the com m ercial attaché a t P aris.

P iece goods exported  to the P h ilip p in es  by a B oston  concern and  
sold through an agent recom m ended by the A m erican trade com 
m issioner accounted for business o f  m ore than $104,000.

P a ra ly sis  o f  th e  A m erican m otion-p icture business in  C zechoslo 
vakia, representin g an annual return o f  $600,000 to  th e  producers, 
w as averted by prom pt action on the part o f  the com m ercial attaché  
in ob ta in in g  postponem ent o f a proposed im port contingent which  
was to  have been prom ulgated im m ediately .

B razilian  im porters bought $47,469 w orth o f  autom obiles from  
three A m erican m anufacturers d u rin g  the period under review , the  
agencies h a v in g  been established through the efforts o f  the bureau’s 
R io  de Jan eiro  office.

A n  I ta lia n  agency arranged for  a M ichigan  m otor-car com pany  
by the Rom e office has resu lted, despite an unfavorable business s itu a 
tion , in the sale d u rin g  the year o f at least $300,000 w orth o f auto 
m obiles. O rders for A m erican  b u ilders’ su p p lies to  the value o f  
$8,000 were placed by Ita lia n s through the efforts o f  th is office.

A n  A m erican  a irp lane exp ort corporation  w as assisted  by th e S a n 
tiago  office in  negotia tion s w ith  the C hilean G overnm ent resu ltin g  in  
a $200,000 order. T h is  office w as successfu l in  estab lish in g  sa tis 
factory  agencies fo r  tw o A m erican  autom obile m anufacturers, and  
these agencies booked $128,000 w orth  o f  business during  the year  
under review .

T hrough th e Stockholm  office there w as obtain ed for  a T exas firm a  
raw -cotton agency w orth  at least $100,000 a year in S w ed ish  sales.

One o f  the largest d istributors o f  autom obile tires in  A u stria , 
w ho had been h an d lin g  exclu sive ly  a w ell-know n E uropean m ake, be 
came d issatisfied  w ith  h is  principa l and w as induced by the A m erican
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com m ercial attaché a t V ienna to become the agent for a U n ited  States  
concern, under a contract ca llin g  for the sale  o f not less than $200,000 
w orth  o f  tires a year; d u rin g  the first s ix  m onth s o f  the arrangem ent 

sales o f  the A m erican  tires am ounted to $130,000.

V A R IE D  PHASES 01-' T R A D E -P R O M O T IV E  A C T IV IT Y  ABROAD

F ie ld  officers o f the Bureau o f F oreign  and D om estic  Com merce at 
the close o f  the fiscal year were located in  37 different countries, their  
roster com p risin g  29 com m ercial attaches, 50 trade com m issioners, 
48 assistant trade com m issioners, and 16 A m erican  clerks. T h e  
productive efforts o f  th is  corps have m ade them selves fe lt  in liter 
a lly  every  branch o f  the foreign  comm erce o f  the U n ited  S ta tes, 
affecting every section o f th e  N ation.

T he difficulty o f  a ssign in g  a defin ite pecuniary value to  m any o f  
th e  m ost im portant services o f  the foreign  staff is obvious, but some 
idea m ay be g iven  o f th e w id e  v ariety  o f th eir  duties in specific 
instances.

O nly  p assin g  m ention need be m ade o f  the routine work o f  the  
F o re ig n  Com m erce Service, im portant as it  is. T h e services o f  the  
field  officers in p reparin g reports and atten d in g  to the needs o f  A m er 
ican com m ercial houses through correspondence and personal contact 
are w ell know n to a ll w ho are in any w ay  concerned w ith  fo re ig n  
trade. I t  is in terestin g  note the increasing im portance o f the 
offices as first po in ts o f  contact for A m erican business m en travelin g  
abroad. In  a ll o f  the bureau’s offices the volum e o f callers has in 
creased throughout the year, in c lu d in g  not on ly  travelers from  th is  
country but also increasing num bers o f native business m en desirous  
o f  form in g  connections w ith  A m erican m an u factu rin g  concerns. 
A t  the B erlin  office, for instance, 3,348 v isitors were received during  
the past fiscal year, an increase o f 38 per cent over 1925-26. A t  
M ontevideo, one o f  th e sm aller offices, the num ber o f  callers w as 449, 
as com pared w ith  290 the preced in g year. T hese instances are 
typ ica l.

OBTAINING SATISFACTORY FOREIGN CONNECTIONS FOR AMERICAN PRODUCERS :
RESORTS BY STATES

D irect aid  to the m anufacturers and exporters o f  products o f  the  
U n ited  S tates in m aking sa tisfactory  connections for the m ark eting  
o f  their  goods abroad is  one o f the m ost h ig h ly  appreciated functions  
o f  the bureau’s field  representatives. T he w ide geographic and com 
m ercial d iversity  o f the A m erican  products w hose sale has been pro 
m oted in th is  m anner during  the last year is especia lly  strik ing. T h e  
instances g iv en  below com prise on ly  cases where agencies were ob 
ta ined or in itia l sales m ade through the efforts o f m em bers o f  th e  
F oreign  Com m erce Service.

C a liforn ia ’s fru its  and fru it  ju ices have been sold  in Ja v a , G er 
m any, In d ia , P eru , F rance, and Sw eden . C ulverts, chem icals, and  
rubber goods from  th is S tate  have gone to  F in la n d ; o il-w ell d r illin g  
equipm ent to  E n g lan d  ; and autom otive accessories to U rugu ay.

D r illin g  m achinery from  Colorado has been m arketed in Spain ,
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From  C onnecticut autom obiles and brake bands have gone to  
G erm any; b u ilders’ hardw are to P eru ; brass rods, sheets, and pipes  
to M a n ila ; and bearin gs to Sw eden .

T hrough the bureau’s fo re ig n  service, D elaw are-m ade artificia l 
leather has been sold  in  G erm any; m achinery from  that S ta te  in 
D enm ark; and exp losives, dyes, and chem icals in A ustria-

Sales o f  F lorid a  cem ent have been m ade in D enm ark. From  
Georgia hosiery has gone to  B r itish  In d ia  and so ft drinks to A u stria .

B u yers fo r  a d iversity  o f  the products o f I ll in o is  have been found  
by the bureau in Greece, G erm any, A rgen tin a , In d ia , D enm ark, F in 

land, Peru , E n g lan d , A u stra lia , M exico, U ru gu ay , France, I ta ly , 
Chile, Sw eden , and A u stria . T h e goods th u s exported  included , in  
part, to ile t preparations, sod a-fou n ta in  equipm ent, p low s, pea-can 
n ing m achinery, household equipm ent, radio sets, autom obile acces 

sories, chew ing gum , furniture, dental supp lies, m eat products, car 
tridges, autom obiles, tractors, and several varieties o f m achinery.

Ind ian a , through the endeavors o f  the bureau’s office at A thens, 
contributed the first electric vulcanizer used in Greece. I t  exported  

bicycle chains to  the sam e nation  and m otor cars to  B elg iu m , E g y p t, 
Denm ark, F in la n d , P eru , S p a in , C hile, and A u stria . F lo u r  from  ib is  
State  w ent to Sw eden , agricu ltural m achinery and autom obile ac 

cessories to G erm any, tube wTell strainers to  C alcutta , furnace cement 
to London, and chains and pum ps to  A u stria .

F rom  Iow a the exportation  o f patented  letter in g  instrum ents to 
Greece has been aided by the bureau, o f g land  products and serums 
to  Germ any, founta in  pens to In d ia , pow er-p lant sp ecia lties to  D en 
m ark. lard  to M exico, and serum to Czechoslovakia.

S u lphu r from  L ouisiana has been m arketed in  G erm any, paper  
from  th is  S ta te  w as sold in  M exico, and lum ber in U rugu ay.

T he bureau’s offices have helped producers o f  the S ta te  o f  M aine to 
export step ladders to G erm any and toothp icks to  A rgentin a.

M assachusetts m erchandise m arketed abroad during  the past year  
through the efforts o f  the F oreign  Com m erce S erv ice included w in d 
ing m achines, tools, leather, and m otor cycles in G erm any; tires, 
water coolers, and footw ear in In d ia ; artificia l leather and footw ear  
in D enm ark; fiber products, pneum atic scales, and yarn in E n g lan d ;  
textiles in M exico and the P h ilip p in es; fiber products in Czecho 
slovak ia; and tires, m otor cycles, leather, and rubber good s in 
A ustria.

The sale o f  autom obiles and accessories, electric refrigerators, 
m arine m otors, and other products o f M ich igan  has been prom oted  
in Ja v a . G erm any, E g y p t, In d ia , D enm ark, F in la n d , South  A fr ica , 
Sp ain , the P h ilip p in es , I ta ly , C hile, Sw eden , and A ustria .

From  M innesota dental supp lies have gone to Greece, g lan d  prod 
ucts and serum s to G erm any, and m arine engines to Ind ia .

M issouri exporters, w ith  the bureau’s help , have sold autom obile  
valves and engines in G erm any, autom otive accessories in A rgentin a , 
inks and brushes in D enm ark, autom obiles in F in lan d , and m otor 
trucks in Sw eden .

S a les o f Nebraska w agons were effected in Germ any.
F rom  N ew  Jersey , through the in term ediation  o f  the foreign  offices, 

m achinery w ent to  G erm any, leather and autom otive equipm ent to 
B elgiu m , pens and insectic ides to D enm ark, ca lcu latin g  m achines to
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Peru , im itation  leather to the P h ilip p in es , petroleum  products to  
U ruguay, leather to  Sw eden , and artificia l leather to  V ienna.

N ew  Y ork ’s foreign  sales, effected through assistance o f  the F o r 
e ign  Com m erce Service, included radium  products to  Greece; drugs  
to  J a v a ; to  G erm any, roofing pa in t, sandpaper, saw s, m etal shears, 
rubber products, g land  products, proprietary m edicines, radio equip 
m ent, electric w a sh in g  m achines, chem icals, cellu lose products, fire 
p roof cem ent, autom obile parts, p liers, to ile t articles, electrical equip 
m ent, lubricatin g  system s, abrasives, ch ew in g  gum , autom obiles, can 
n in g  m achinery, graph ite , m anicure specia lties, and a ircraft in stru 
m ents; to  B elg iu m , a ircraft instrum ents; to  A rgen tin a , hosiery; to  
E g y p t, o il;  to In d ia , cigarettes, chem icals, cotton goods, linoleum , 
lace goods; to D enm ark, b ath in g  suits, electric hair c lippers, w ood  
o il, dried , fresh , and canned fru its , hosiery, m otor trucks, m achine  
o il;  to F in la n d , jute bags, zin c p lates, cosm etics; to  P eru , p r in tin g  
m achinery, firearms, drugs, books, m achine tools, phonographs, auto 
m obiles, and tobacco; to  E n g lan d , rotary pum ps, autom obiles, tex 
t ile s;  to  M anila , tex tiles , im itation  jew elry , electrical autom otive  
equipm ent; to M exico, tex tile s; to  U ru gu ay , m achinery; to Czecho 
slovak ia , a irp lane instrum ents, autom obile accessories, radio appara 
tu s; to  I ta ly , p a in t and roofing specia lties; to C hile, airp lanes, petro 
leum  products, paints, and varnishes; to Sw eden , m achine o il, para 
chutes, autom obile accessories, foodstu ffs; and to  A u stria , to ile t  
articles, shoes, o ils, radio equipm ent, cem ent, and paints.

Y arn  from  a N orth  C arolina m ill w as so ld  in A rgentin a .
O hio  sent to A thens (through  the assistance o f  th is  bureau’s fo r 

e ign  representatives) pum ps and autom obile engine va lves; to  Ja v a , 
honey, autom obile w heels, and o ilc lo th ; to G erm any, p r in tin g  m a 
chinery, toy  balloons, m achine tools, autom obiles, tires, tractors, ta x i 
m eters, electrical screw drivers, spark p lu gs, w oodw orking m ach in 
ery, m otor cycles, and hotel equipm ent; to  B elg iu m , w aterproof 
fabric; to E g y p t, autom obiles and ten n is rackets; to D enm ark, au to 
m obiles, tires, and roofing m ateria ls; to  F in la n d , w alnut wood, toy  
balloons, and m otor trucks; to P eru , steam  shovels, safes, locks, and 
rubber heels; to E n g la n d , electrical cookers, toy balloons, car-w ash 
in g  p lants, and h osp ita l su p p lies: to Sp ain , suction rolls and rubber: 
to  the P h ilip p in es, office fu rn itu re; to C hile, bank vau lts and equip 
m ent; to V ienna, autom obiles, tires, and rubber goods.

T he bureau helped O regon producers to  sell bath ing su its in  In d ia , 
lum ber in E n glan d , fru it extracts in the P h ilip p in es , and apples  
and m eat products in France.

P ennsylvan ia  w as aided in the sale o f  abrasive w heels, g lass-m ak 
in g  m achinery, sandpaper, law n m owers, gum  balls, fiber, and celloron  
in G erm any; pum ps in A rg en tin a ; p lum bin g supp lies in In d ia ;  
phonograph-record cleaners in F in la n d ; road-m aking m achinery and  
oil in S p a in ; a ir-com pressin g m achinery in U ru gu ay; radio equip 
m ent in R om e; electric furnaces, batteries, and hair curlers in 
S w ed en ; and paints and fibers in  A u stria .

Tennessee toba. co w as sold in G erm any and candy m ach inery  
from  th is S tate  in E n gland .

T exas products m arketed w ith  the aid  o f  bureau representatives  
inclu ded  the first A m erican ground su lphur ever sold  in  Greece,, 
su lphur in A rgen tin a , petroleum  products in In d ia , and cotton in  
Sw eden.
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V irg in ia , through the bureau’s efforts, contributed tissue paper to  
A rgentin a, p laster to In d ia , artificia l leather to  F in la n d , apples to  
E n gland , and tobacco to  A ustria .

F rom  the S ta te  o f  W ash in gton  candy was sold in  J a v a ; paper 
m aking m achinery in  G erm any; lum ber, fru it, and canned gSods 
in E n g la n d ; k n it goods in  I t a ly ; and fru it in  Stockholm .

W isconsin  products for w hich  the F o re ig n  Com m erce Service  
helped to find foreign  buyers included , in G erm any, electrical 
sw itches, m otor cycles, and road-bu ild ing  m ach in ery; in  D enm ark, 
motors for boats; in Peru , steam  shovels and alum inum  good s; in 
London, m old in g  m ach in ery; in th e  P h ilip p in es , tractor craw lers; 
in M exico, drive anchors; in U ru gu ay , leather; in  Sw eden , hosiery  
and w renches; and in  V ien n a , excavatin g  m achinery and w oodw ork 
ing m achinery.

AID IN  CONNECTION W IT H  LARGE CONTRACTS, GOVERNMENTAL LOANS, ETC.

A m erican in terests were m aterally  aided by the bureau’s Johann es 
burg office in  ob ta in in g  valuable options on T ransvaal m anganese  
deposits and in  the acquisition o f  R hodesian vanadium  hold ings.

A ssistance was g iven  by the M elbourne office to a N ew  Y ork bank 
ing organ ization  th at succeeded in arran gin g  a £5,000,000 loan to the 
New' South  W ales G overnm ent.

T he com m ercial attache at M ontevideo aided a num ber o f  repre 
sentatives o f U n ited  S ta tes financial houses, banks, and contractin g  
com panies w ho v isited  U ru gu ay  to negotia te  loans, obtain  deposits  
of U rugu ayan  pub lic fu n d s in A m erican in stitu tion s, and bid  on 
public-w orks projects.

F ore ign  loans concluded in I ta ly  d u rin g  the year totaled $150,000,- 
000— for the m ost part w ith  the U n ited  S tates. T he com m ercial 
attache at Rom e w as consulted  regard in g  different phases o f  m any o f  
these loans and v’as able to  g iv e  advice w hich w as o f  considerable  
value to the A m erican  interests involved.

T he com m ercial attache at S an tiago  w as ca lled  upon for advice  
and assistance by representatives o f  A m erican  bank ing houses, one 
of w hich  obtained tw o C hilean G overnm ent loans, to ta lin g  $70,000,000.

ADJUSTM ENT OF TRADE DISPUTES AND DIFFICULTIES

In  v irtu a lly  all o f the bureau’s foreign  offices an im portant feature  
of the year’s w ork has been the adjustm ent o f p o ten tia lly  costly  
disputes and m isunderstandings betw een A m erican principals, on the 
one hand, and, on the other, fo re ig n  agents or clients. T h is  phase  
of the bureau’s efforts does not encroach upon nor conflict w ith  the  
w'ork o f p rivate  persons or organ izations w hose activ ities  are directed  
to a like end. T he bureau’s offices are n o t  collection  agencies. T h ey  
do not replace law yers, banks, m ercantile agencies, arbitration com 
m ittees, cham bers o f com m erce, or sim ilar m edia for  the u n tan g lin g  
of ind iv idu al com m ercial difficulties. T h e bureau’s fa c ilities  for  fu r 
thering such adjustm ents are brought into  p lay  on ly  a fter  a ll other  
means have been resorted to w ithout success. In  cases o f th a t kind  
the F ore ign  Com m erce S erv ice has proved sin g u la r ly  apt in a id in g  
the process o f  concilia tion , h arm onizing previou sly  d iscordant view - 
ooints, and securing a just so lu tion  o f the questions at issue.
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T h e B er lin  d istributors for  a C leveland m an u factu rin g  com pany, 
who had refused to honor the la tter’s d raft, w ere induced to  do so 
through m ediation  by the bureau’s office in  the Germ an capital. 
So sa tisfa cto r ily  w as the m atter adjusted  that further sales have 
been m ade by the O hio  concern through th e sam e distributors.

T he B ucharest office brought about the paym ent o f a num ber o f  
d rafts draw n by an A m erican  autom obile com pany upon its  R um a 
nian representative. In  one in stance th e com m ercial attaché went 
so far  as to obtain from  the proper authorities necessary perm ission  
for the agent to purchase the foreign  exchange needed to cover a 
d ra ft  for several thousand dollars.

T he B uenos A ires office fa c ilita ted  the ob ta in in g  o f  $6,000 due to 
a  R ochester p u b lish in g  com pany.

A  Cairo firm being in  liq u id ation  and threatened w ith  bank 
ruptcy proceedings by local creditors, the bureau’s office took posses 
sion  o f  goods sh ipped  to  the concern by tw o A m erican com panies 
and w as instrum ental in fin d in g  new  and m ore satisfactory  agents 
for  the latter.

T h e L ondon office handled lum ber cla im s for  com panies in  A la 
bam a, W ash ington , T ennessee, L ou isiana, V irg in ia , O regon , and 
Georgia.

T h e com m ercial attaché at M ontevideo assisted  in  the adjustm ent 
o f  six  trade d isputes in v o lv in g  A m erican firms.

T hrough the in tervention  o f  the P a r is  office, dam ages to ta lin g  
$7,000 w ere paid  to  A m erican firm s by F rench  concerns th at had  
sh ipped  them  paraffin instead o f  beeswax.

T he com m ercial attaché at R om e discovered that a P en n sy lvan ia  
concern had accepted from  its I ta lia n  representatives a series o f  
d ra fts  to ta lin g  about $35,000 w hich  were null and vo id  so far as their  
I ta lia n  lega l status w as concerned. F a ilu re  o f  the I ta lia n  agent to  
com p ly  w ith  certain  requirem ents, w h ich  caused th is  s itu ation , was 
im m ediately  brought to the a tten tion  o f  the A m erican com pany, 
w h ich  was thereby enabled to  take steps necessary to  avoid  the  
p ossib ility  o f  a loss.

A  d ispute that threatened to  term in ate the connection o f  a C hicago  
radio-instrum ent m anufacturing  com pany and its  S w ed ish  agent 
was am icably adjusted by the Stockholm  office. S ince then the agent 
has been se llin g  the A m erican  concern’s products at the rate o f  m ore 
than  $10,000 a year.

PROTECTTON OF AMERICAN TRADE-MARKS AND COPYRIGHTS

T h e bureau’s field representatives have continued their  v ig ilance  
in behalf o f  A m erican trade-m arks and cop yrigh ts abroad, a lw ays in 
collaboration  w ith  the appropriate lega l and other representatives 
o f  the interested firms.

One o f  the largest A m erican so ft-d rin k  m anufacturers w as saved  
from  heavy  losses through the prom pt action o f  the B er lin  office in  
avertin g  the p ira tin g  o f  its  trade-m ark and subsequently assistin g  it  
to enter the Germ an m arket. T h is  office also protected an A m erican  
m otor-car com pany from  threatened loss consequent upon the opera 
tions o f  a sw ind ler operating  a m ake-believe com pany w ith  alleged  
p aten ts; the autom obile com pany then was aided in ob ta in in g  an 
agent o f  its  sw n  and has begun a profitable Germ an business.
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P rom pt cable notifications by  the B uenos A ires office o f  attem pted  
registrations by unauth orized parties saved trade-m arks in A rgen tin a  
for at least five A m erican concerns.

T he M anila  office obtained P h ilip p in e  reg istration  for  the trade 
mark o f  a San  F rancisco  firm a fter  it  had been refused on a techn i 
cality.

O B T A I N I N G  EQUITABLE TREATMENT FOB AMERICAN GOODS UNDER FOREIGN REGULATIVE
MEASURES

U pon application  o f  the com m ercial attaché at B erlin , the Germ an  
Finance M in istry  allow ed a U n ited  S tates cam era-m anufacturing  
com pany a drawback o f  im port du ty  on 300,000 m eters o f  film  every  
six m onths. T h is  brought increased sales valued at $28,000 for the  
first year, and it was expected  th at the quota w ou ld  be increased later.

W hen the South  A frican  “ com panies tax ” w as revised, the bureau’s 
Johannesburg office was instrum ental in  h a v in g  a ll A m erican con 
cerns operating  in  th a t country estab lish  subsid iary com panies, in  
accordance w ith  the practice o f our com petitors in  that m arket, so as 
to obviate the necessity  o f  p a y in g  assessm ents aga in st the entire  
capitalization  o f  their parent concerns. P rom pt action by the trade  
com m issioner in th is  respect is  estim ated  to  have saved  A m erican  
interests upw ard o f  $425,000.

E fforts o f  the L ondon office placed several U n ited  S ta tes concerns 
on a lis t  o f  approved m anufacturers for su p p ly in g  ra ilw ay  m aterial
to the E g y p tia n  S tate  R ailw ays.

A s a resu lt o f  m eetin gs held  in  the office o f  the com m ercial attaché  
in L ondon d u rin g  A u gu st, the B r itish  m arket has been opened to  
A m erican producers o f  collod ion  cotton.

R estrictions on foreign-exchan ge transactions were applied  in I ta ly  
in such a w ay  as to prohibit the tran sfers o f  receipts by subsid iaries  
of A m erican m otion-p icture concerns to  the parent organizations in 
the U n ited  States. T hrough representations m ade by the A m erican  
com mercial attaché to the proper officials, one com pany w as author 
ized to rem it approx im ately  $65,000, w h ile  another w as perm itted  
to make an im m ediate transfer o f  $15,000 and regular w eek ly  tran s 
fers o f $3,000 thereafter. T h is action w as sufficient to prevent fu r 
ther em barrassm ent in th is connection.

EXAMPLES OF MISCELLANEOUS TRADE-PROMOTIVE WORK

A  few  m ore concrete exam ples o f  the trade-prom otive w ork  o f  the  
F oreign  Com merce S erv ice d u rin g  the year under review  w ill further  
illustrate the varied  nature o f  its  achievem ents.

On the in itia tive  o f  the bureau’s offices at Cairo and P rague, asso 
ciations have been form ed o f dealers h an d lin g  A m erican  autom obiles 
in those tw o cities in order that th ey  m igh t act as unified bodies in  
develop ing and p rotectin g  their  com m on  interests.

T he success o f  the trade com m issioner a t B a ta v ia  in  persuading  
tw o prom inent local business m en to  v is it  the U n ited  S ta tes and call 
at the bureau’s San  F ran cisco  d istr ict office, on their  w ay to the  
N etherlands, resu lted in both o f  them  estab lish in g  connections for  
the m arketing o f  im portant lin es o f  A m erican products in the D u tch  
E ast Indies.
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T h e B erlin  office helped several long-estab lished  A m erican  proprie 
tary-m edicine houses successfu lly  to establish  d istribution  for their 
w ares in the h ig h ly  com petitive Germ an m arket.

E ffective work w as done by the com m ercial attaché at an im portant 
South  A m erican cap ita l in com bating propaganda aga in st Am erican  
trade. H is  pub lic statem ents and w ritten  articles helped  m aterially  
to counteract influences about to develop.

T im ely  advice by the H abana office th a t the Cuban Government 
in tended  to  p lace th at n ation ’s dairy industry  on a m ore san itary  and 
productive basis enabled A m erican  m anufacturers to tak e advantage  
o f  the increased m arket for  everyth in g  that goes into  up-to-date dairy 

in g  and m ilk  d istribution .
T h e  Johannesburg office continued, as in the previous year, to com 

bat anti-A m erican  propaganda. N um erous articles were contributed  
to  the d a ily  and trade press, and pub lic  rep lies to  adverse propa 
ganda were m ade.

A d vance in form ation  from  the L ondon office concerning the m ove 
m ents o f  goods enabled A m erican m erchant sh ips, through  th e S h ip 
p in g  B oard, to  obtain im portant business.

The M adrid office w as instrum ental in ob ta in in g  th e  l if t in g  o f  a 
S p an ish  ban aga in st th e exh ib ition  o f  an A m erican m otion picture.

W hen a representative o f  the N ation al A utom obile Chamber of 
Com m erce v isited  U ru gu ay  the com m ercial attaché at M ontevideo  
arranged a m eeting  o f  460 in d iv id u a ls, com p risin g  G overnm ent offi
c ia ls, autom otive experts, road builders, m anufacturers, educators, 
and other in fluentia l c itizens, w ith  whom  the A m erican representa 
t iv e  discussed u tility  phases o f  m otor transportation .

A m on g  the subjects o f  surveys and reports by th e P a r is  office were 
fisheries, iron and steel, chem icals, tex tiles , m achinery, and agricu l 
tural im plem ents. A  report by th is  office on th e E uropean  steel 
synd icate w as characterized by an A m erican  steel-corporation  official 
as “ clearly  the best th in g  w hich has come to th is side, or perhaps I 
should  say, it  is  the on ly  rea lly  good  d iscussion  o f  a com prehensive  
sort.”

T h e P ragu e office is  p rep arin g  for an A m erican  pav ilion  at the fa ll 
sem iannual Sam ples F a ir . P a rtic ip a tio n  o f  th is  country’s m anufac 
turers in  th is  in stitu tion  w as in itia ted  by the com m ercial attaché at 
th e  C zechoslovak cap ita l in th e  sp r in g  o f 1926. T h e A m erican pa 
v ilion  has become a conspicuous feature o f  an event attended by 
nearly 500,000 v isitors— th e on ly  ex h ib it o f  its  k ind in  central Europe. 
M ore than  50 A m erican m anufacturers have partic ipated  in  each 
o f  the previous fa irs, tran sactin g  business a t the pav ilion  w orth thou 
sands o f  dollars and ob ta in in g  inestim able benefits in  pub licity .

T he comrrfcrcial attaché at Borne wras an official delegate to  the 
In ternational Road C ongress a t M ilan  in  Septem ber and, according  
to the chairm an o f  the A m erican  delegation , “ through h is  m any con 
tacts w ith  th e lead in g  m en in  I ta ly  he enabled us to  obtain  in form a 
tion  w hich could not have been had otherw ise.”

T he p resident o f  an A m erican  corporation asked the aid  o f  the 
Stockholm  office in  ob ta in in g  th e  m ost desirable S w ed ish  firm to 
m anufacture electrical in sta lla tion s under secret plans ow ned by the 
U n ited  S ta tes  concern. T h e p lans were n ot protected by patent or 
co p y rig h t, and it  w as v ita lly  necessary th at th e  S w ed ish  connection
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be o f  absolute in tegrity . T hrough an introduction  effected by the  
bureau’s  office a sa tisfactory  connection w as estab lished  and work  
was im m ediately  begun on tw o large in sta lla tion s in v o lv in g  several 
hundred thousand dollars.

The S y d n ey  office has taken every opportun ity  to induce responsi 
ble A u stra lian  business men travelin g  to  E n glan d  to  include the  
U n ited  S tates in  their itinerary. L etters o f introduction  to the  
bureau’s offices in A m erica are g iven  to assist th e travelers in g e ttin g  
in  touch w ith  A m erican  exporters.

T riw eek ly  cablegram s and specia l reports from  the T okyo office 
assisted  in  the sale in Jap an , from  Jan u ary  1 to A p ril 1, o f 20,000 
tons o f A m erican rice. T h is  office adjusted a d ispute in vo lv in g  $G00, 
between a N ew  Y ork un iversity  professor and a Japanese bookstore.

T he V ienna office assisted  the ow ners o f  the largest departm ent 
store in  the A u strian  cap ita l in opening a perm anent exh ib ition  o f  
A m erican household articles, such as electric and steam  cookers, 
stoves, percolators, toasters, cooking utensils, w ash ing  m achines, 
vacuum  cleaners, and k itchen  cabinets. T he value o f th is  exh ib it, in 
“m issionary w ork,” is obviously  very great.

The V ien n a  office obtained the release from  the A u str ian  custom s 
o f tw o A m erican m otor busses held  on a techn icality . N ot o n ly  was 
the sale  o f these m achines saved but confidence o f V ienna bus oper 
ators in the p ossib ility  o f using  A m erican veh icles w as restored.

SP EC IA L REPRESENT AT IVES ABROAD

T he autom otive trade expert in the P a r is  office o f  the bureau fa c il i 
tated the selection  o f  a E uropean representative for  an im portant 
A m erican autom obile com pany, and in the first three m onth s o f the 
connection m ore than $250,000 w orth  o f  cars were ordered. T h is  
trade com m issioner also helped  an A m erican  m otor-car m anufacturer  
to  find a d istributor for the Ita lia n  and N orth  A fr ica n  territories.

T h is representative o f  the bureau cooperated w ith  the official d ele 
gation  from  the U n ited  S ta tes  to the In ternational lto a d  C ongress 
at M ilan and arranged a tour o f  e ig h t E uropean countries a fter  the  
congress. On th is tr ip  the A m erican  delegation  held conferences 
w ith  governm ent officials and h ig h w a y  executives in th e countries 
visited , to w hom  they gave in form ation  on m odern A m erican  
m ethods o f  h igh w ay  construction and* traffic control.

T he bureau’s specia l grain  representative for  E u rop e has continued  
to d irect considerable th ou gh t and effort to the d ev isin g  o f  a m ore 
com plete sta tistica l p icture o f  the m ovem ent o f  cereals in  in terna 
tional trade. H e  has induced the principa l au thority  com p ilin g  
figures on in ternational gra in  m ovem ents to  conduct experim ent»  
w ith  a v iew  to presen ting  sta tistics  on grain  arrivals at E uropean  
destinations, b eg in n in g  w ith  the new cereal year, A u g u st 1. “ D u rin g  
the com ing year,” th is representative reports, “ efforts in th is d irec 
tion  w ill not be relaxed, and i f  the E uropean com m ercial agency is 
unable or u n w illin g  to go  beyond a certain  p o in t th is  office is  pre 
pared to  assum e the task  o f  carrying the work through to a successfu l 
conclusion as a function  o f  the bureau.”

T he services o f  the grain  representative include a close check on the  
export m ovem ent o f R ussian  grain , through the cooperation o f  the  
bureau’s C onstantin ople office. U ndue im portance has been placed
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on R ussia as a source o f  su p p ly , by E uropean buyers w ho are con 
s ta n tly  attem pting to pass th is  conviction  on to  the A m erican m ar 
ket. T h is  bureau check-up, how ever, has su pp lied  p roof o f R ussia's 
lim itation s in the exp ort field.

In  the year under review  th e w ork o f  the bureau’s specia l food 
stuffs trade com m issioner at L ondon has doubled. T h is  is due for the  
m ost part to  the natural increase as the service has become better 
known. A  considerable added volum e o f  duties has been im posed on 
th is  representative d u rin g  the la st year in connection w ith  reporting , 
the answ ering o f  inquiries, and in form al negotia tion s w ith  govern 

m ent officials concerning such questions as preservatives, m erchan 
dise m arks, and net w eights.

G row th o f  th e fresh -fru it trade between A m erican producers and 
E n g lish  buyers has been a further notable justification  for  esta b lish 
in g  th is  specia l foodstuffs service. One L ondon fru it auctioneer  
reported business o f  nearly  $200,000 w ith  A m erican sh ippers with  
w hom  he w as p laced in  touch d irectly  by  th e specia l trade 
com m issioner.

T rade com m issioners d ea lin g  specifically  w ith  the foodstuffs trade  
have been sent ou t by the bureau during  th e  p a st year to  various  
im portant m arkets for th is typ e  o f  com m odities. In vestiga tion s in 
A rgentin a  regard ing  the m eat and o il industries furn ished  the 
bureau’s foodstuffs d iv is ion  w ith  m uch data  o f  practica l benefit to  
A m erican interests.

A  general survey o f  the east coast o f  South  A m erica is b eing  m ade 
by one trade com m issioner, and a large  num ber o f  reports on the  
p ossib ility  o f trade expansion there are com ing in  continuously .

T he M editerranean area is very im portant from  the standpoint o f  
foodstuffs, and the foodstuffs trade com m issioner in  that territory  
has provided m uch valuable in form ation  w hich has enabled interested  
m anufacturers and exporters to  gauge possib le com petition  in  
A m erica from  foodstuffs o r ig in a tin g  in  that region. L ikew ise, com 
petition  for  A m erican products in  the M editerranean area from  
E uropean foodstuffs is now  better understood in consequence o f the  
investiga tion s o f  th is  specia list. H e  has g iven  specia l a tten tion  to 
crop prospects, harvests, stocks, open ing prices, and other data with  
respect to dried fru its and nuts for  a ll the M editerranean countries.

T h e assignm ent o f  a specia l trade com m issioner to  the w est coast 
o f  South  A m erica, charged w ith  the developm ent o f the m arkets o f  
that im portant territory  for products o f  the U n ited  S tates, also has 
been h ig h ly  productive. T h is  representative not on ly  v isits  cap ita ls  
and m etropolitan  centers in the South  A m erican R epublics but also 
penetrates to ever}7 tow n w here a possib le  m arket for  A m erican prod 
ucts m igh t exist. M any m iles o f h is travels through the m ountains 
have been on m ule back, to  p laces inaccessib le by other m eans o f  
transportation . H e has discovered several very serious errors in  the  
in form ation  on routing  o f  m erchandise, nearest bank ing centers, etc., 
as set forth  in  the pub lications u su a lly  accepted as com m ercial 
guides.

T hrough th e  d irect efforts o f  the w est-coast trade com m issioner, 
the sugar m ills  o f  an im portant P eru vian  concern have recently  
adopted C aliforn ia  lim e for c la r ify in g  their sugar. H is  in form ation  
on textile-m ach inery  opportunities has been o f value to  a M assa 
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chusetts concern. T h rou gh  h is efforts an A m erican  m anufacturing  
com pany w as m ade aw are o f  a practice em ployed by a salesm an that  
represented it in South  A m erica la st year, w hich  was b r in g in g  the  
firm in to  d isrepute; steps w ere taken im m ediately  to  rem edy th is  
situation.

S U B S T A N T I A L  R E S U L T S  F R O M  D I S T R I C T - O F F I C E  S E R V I C E

H ig h ly  sa tisfactory  dollars-and-cents resu lts were achieved through  
the work o f  the bureau’s d istrict offices d u rin g  the past fiscal year. 
Four hundred and five firm s— out o f  a tota l o f  20,040 served— re 
ported actual sales and sav in gs, effected through the bureau’s  efforts, 
to the am ount o f $0,718,330. T he average per firm w as thus $23,90.1. 
I f  the sam e average benefit per firm m ay be considered as ap p ly in g  
to the c lien tele  as a w hole, the to ta l w ould be over $484,000,000 worth 
o f business obtained during  the year as a resu lt o f  these trade-prom o 

tive  services.
I t  is w orthy o f  note that the concrete benefit per firm reporting  

during the fiscal year just ended w as nearly  three tim es as great as 
during the preced in g year— $23,995 as com pared w ith  $8,608. T h is, 
it is believed, m ay ju stly  be regarded as a str ik in g  evidence o f  the  
organ ization’s increased effectiveness.

D u rin g  the past year s ix  new  d istrict offices w ere established— at 
G alveston, H ouston, D es M oines, L ou isv ille , M em phis, and M in neap 
olis— m aking a to ta l o f  17 d istrict offices. F iv e  new cooperative  
offices were opened in  com m ercial organ izations in  B eaum ont, T ex., 
Greensboro, N . C., Lake Charles, L a., L ow ell, M ass., and P o rt A rthur, 
T e x .; th is increased the num ber o f  cooperative offices to  34.

T he num ber o f com m ercial services rendered by the d istr ict offices 
m ounted from  1,768,808 during 1925-26 to  2,192,597 for  the fiscal year  
just closed— an increase o f  24 per cent. D u rin g  1926-27 there were 
73,781 callers, d esir ing  in form ation , as com pared w ith  58,553 during  
the preced in g fiscal year, w h ile  the num ber o f letters w ritten  in 
creased from  131,662 to  177,307. T he d istrict offices during 1926-27  
gave out, on request, 571,766 sheets o f  “ reserved in form ation  ” on 
foreign-trade opportunities and in addition  537,117 lists  o f  prospec 
tive foreign  purchasers o f  A m erican goods.

D u rin g  the year a series o f  foreign-trade conferences were arranged  
through the d istrict offices in a num ber o f  the larger c ities in  their  
territories, the purpose being to  bring the bureau’s services d irectly  
to the attention  o f business men. Such m eetin gs were held  in B oston, 
Providence, H ouston , E rie , G alveston , M em phis, A tla n ta , L ou isv ille , 
New O rleans, and D etroit.

CR EATING N E W  IN T E R E ST  I N  FOREIGN TRADE

One phase o f the bureau’s work, through the d istr ict offices, that 
seems w orthy o f  special notice is indicated  in a letter from  a com pany  
in one o f  the “ border S ta tes,” w hich  says that the recent estab lish 
ment o f  a new d istrict office in that territory  “ has encouraged con 
cerns to em bark on export trade w hich , lack ing  the fa c ilit ie s  you  
offer, w ou ld  otherw ise have fe lt  no inclination  to do so.” A  sta te 
ment o f  m uch the sam e character com es from  a firm in the central 
W est, w h ich  w rites: “ W e question very  m uch w helher we would



9 4 R E P O R T  T O  T H E  S E C R E T A R Y  O P  C O M M E R C E

have even started in v estig a tin g  foreign  sales i f  it had not been for  
your cooperation .” S t ill  another com pany, m anufacturing m achin 
ery, says: “ Y our office has not on ly  g iven  us a new vision  o f  the  
p o ssib ility  o f  m akin g  foreign  sales but it  has m ade the transactin g  
o f  business w ith  foreign  countries easier than had seemed possible  
according to our previous notions o f  it, w hich  were more or less 
h azy .”

T hese expressions show  clearly  th a t the bureau, through  its  d is 
trict as w ell as its foreign  offices, is succeeding in one o f its  prim ary  
objects— that o f m akin g the great m ass o f  A m erican m anufacturers 
“ foreign-trade conscious.” I t  has created interest w here in terest did 
not ex ist before. I t  has stim ulated  and revita lized  foreign-trade en 
deavors that had prev iou sly  been ten tative  or tep id . I t  has enlisted  
innum erable new  firm s in  the effort to  w in  foreign  m arkets and 
has show n these firm s, as w ell as other concerns experienced in the 
field, how  to sell goods abroad m ost sk illfu lly  and sa tisfactorily , with  
a m inim um  o f  w aste m otion and a m axim um  of benefit to  th e in d i 
v idual and to  A m erican comm erce as a whole.

U N IQ U E  A N D  D IST IN C T IV E  SERVICE PROVIDED

N um erous business houses, in letters to the d istrict offices, em p ha 
size the im p ossib ility  o f in d iv id u a l firm s d u p lica tin g  or approxim at 
in g  such service as th e  bureau offers, and several com panies m ention  
figures show ing  the very large  expense th at it  w ou ld  be necessary for  
them  to incur i f  th ey  should  try  to  do for them selves even a p art o f  
w h at the bureau is constanti}' s tr iv in g  to accom plish. F o r  exam ple, 
one o f  the best-know n Am erican m otor-car com panies says: “ W e  
feel that it w ould  require at least one good m an em ployed stead ily , 
abroad, to  obtain such figures as are supp lied  by your bureau— and. 
then , it w ould  be more than a one-m an proposition . I t  w ould  cost 
at least $12,000 to $15,000 to m aintain  such a m an in our service and 
pay h is expenses.” A n d  each o f the score or m ore ex p o rtin g  auto 
m obile com panies w ould  be com pelled to do the same. In  addition  
to  the sav in gs th u s effected for the entire industry , there are m any  
instances such as that reported b y  one com pany w hich  states that  
“ through the activ ities  o f  the bureau th is com pany has obtained a p 
prox im ately  $30,000 w orth o f business ” during  the fiscal year just 
ended.

A n oth er autom obile corporation, w ritin g  to  one o f  the d istr ict offices 
and referring  specifica lly  to  the help  afforded by an A m erican com 
m ercial attaché in a foreign  capita l, has th is  to  say : “ Such a m an’s 
services to the A m erican m anufacturers w ho find a m arket for  their  
goods in that country are o f  such value th at it  is difficult to  estim ate  
them  in dollars and cents; but i f  we were asked to  put a value on th is  
com m ercial a ttache’s services to  the A m erican m anufacturers we 
should  rate them  at $50,000 to $75,000 per year, and perhaps they  
w ould  be w orth  a great deal m ore.” I t  is w orthy o f  note th a t th e  
services o f  th is  com m ercial attaché actu a lly  cost the A m erican ta x 
payers on ly  $7.500 per year— or just one-tenth o f  their  value as above  
estim ated  by the officials o f  the m otor-car corporation. A n d  the  
resu lts o f  h is efforts and in vestiga tion s are availab le, free o f  charge, 
to all A m erican business m en through  the d istr ict offices o f  the bureau  
as w ell as at the W ash in gton  headquarters.
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EXPORT TROUBLES L E SSE NE D OR E L IM IN A T E D

The m anner in  w hich  these branch offices throughout the U n ited  
States elim inate m uch o f the p erp lex ity  and trouble th a t form erly  
attended export effort is ind icated  by a letter addressed to one o f  the  
offices in  the M id dle  W est by a w ell-know n firm m akin g agricu ltural 
im plements. “ Y ou  w ill no doubt reca ll,” th is  firm  w rites, “ the old  
days w hen it  w as practica lly  an im p ossib ility  for  an in terior m er
chant (and  in a num ber o f cases im possib le for firm s th a t had their  
offices on the coast) to  make a sh ipm ent w ith ou t first conferrin g  w ith  
a num ber o f  th eir  friends, and it  w as quite frequently  necessary for  
them to v is it  the consuls o f  foreign  countries before sufficient in form a 

tion could be obtained to  perm it them  to m ake a sh ipm ent. T h is  
handicap has been e lim inated  by the in form ation  received from  the  
bureau.”

T estim ony o f  m uch the sam e character is contained in  the fo llo w in g  
letter from  another concern in the M id dle W est: “ W ith o u t such help  
as your d istrict office has g iven  us we w ould  be p ractica lly  against  
a stone w a ll in the form ulation  o f  our polic ies w ithout years o f  study  
of the situation . W e feel th a t you have saved our industry  enorm ous 
expenditures w hich w ould  have been necessary i f  your services had  
not been availab le .”

T hat the services o f  the bureau’s d istr ict offices are not only  
actively prom otive but also “ preventive ” is  evidenced also by th e  
expression o f  a N ew  E n g lan d  rubber com pany to the effect that 
“ we no doubt were saved thousands o f  dollars and m uch an x iety  by 
not m akin g a certain  agency appointm ent, on advices received  from  
you; we were seriously  considering the appoin tm ent at the tim e  
you furnished  us th is  in form ation .”

PRACTICAL B E N E F IT S  M O U N T  IN T O  LARGE SU M S

A s already indicated , large  doU ars-and-cents benefits reported to  
the d istrict offices are num erous. A  w estern flour com pany, for  
exam ple, w rites:

T h r o u g h  u s e  o f  t h e  b u r e a u ’s  f a c i l i t i e s ,  f r o m  M a r c h  1 5  t o  J u n e  3 0 ,  1 0 2 7 ,  w o  
h a v e  n e w  c o n t r a c t s  f o r  a p p r o x i m a t e l y  $ 2 ,0 0 0 ,0 0 0 .  W e  h a v e  u s e d  t h e  b u r e a u  
to  t h e  e x t e n t  o f  a p p r o x i m a t e l y  9 0  p e r  c e n t  in  o u r  e x p o r t  d e p a r t m e n t .  T h u s  w e  
h a v e  m a d e  t r a d e  c o n n e c t io n s  in  N o r w a y ,  D e n m a r k ,  a n d  F in la n d  ( t h r o u g h  t h e  
lo c a l  d i s t r i c t  o f f ic e )  ; in  B r a z i l  ( t h r o u g h  t h e  R i o  o f f ic e )  ; in  T r in id a d  a n d  
B a r b a d o s  ( t h r o u g h  u s e  o f  t r a d e  o p p o r t u n i t i e s )  ; a n d  in  G e r m a n y ,  C h i l e ,  P e r u ,  
N ic a r a g u a ,  C o s t a  R i c a ,  J a v a ,  a n d  C h in a  ( b y  u s i n g  t r a d e  l i s t s ) .  W e  h a v e  o n ly  
u s e d  y o u r  b u r e a u  l e s s  t h a n  f o u r  m o n t h s ,  a n d  in  t h i s  p e r io d  w e  a r e  in  c o m m u n i 
c a t io n  w i t h  a p p r o x i m a t e l y  2 ,5 0 0  b u y e r s  o f  f lo u r  t h r o u g h o u t  t h e  w o r ld ,  a n d  f r o m  
t h is  g r e a t  n u m b e r  w e  a r e  p i c k i n g  o u t  o u r  r e p r e s e n t a t i v e s .

A n official o f  a rubber-products com pany w rites: “ I th in k  there  
is no doubt but w hat our export business has been benefited $200,000 
because o f  vour services.” A n other firm reports to a d istrict office 
a benefit o f  $100,000 during  the past year, and the w riter adds: 
“ I  feel that the am ount o f  business we have obtained as above stated  
in consequence o f  the bureau’s service is conservatively  estim ated .” 
An engineering corporation w rites that “ your departm ent com es in  
and renders help  w hich is bound to resu lt in enorm ous figures.”

A  very w ell-know n A m erican com pany, w hose products are sold  
everywhere throughout the c iv ilized  w orld , w rites as fo llo w s to  a  
district office: “ W e can say th at the D epartm ent o f Com m erce is
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m ost essentia l to our b u sin ess; we derive great benefits from  it, and 
we are constan tly  requesting and receiv ing  in form ation  regarding  
various territories.” A  chem ical com pany in an eastern S tate  has 
th is to say:

W e  d o  n o t  s e e  h o w  It, I s  p o s s i b l e  t o  f ig u r e  in  d o l l a r s  a n d  c e n t s  t h e  t r e m e n d o u s  
a d v a n t a g e s  t h a t  h a v e  a c c r u e d  t o  u s  t h r o u g h  o u r  s t u d i e d  u s e  o f  f a c i l i t i e s  
o f f e r e d  b y  t h e  d e p a r t m e n t .  T h r o u g h  u s i n g  t h e  d e p a r t m e n t ’s  s e r v i c e  w e  h a v e  
o b t a i n e d  r e l i a b l e  i n f o r m a t i o n  r e g a r d i n g  t h e  m a r k e t  f o r  o u r  p r o d u c t  fr o m  
a l m o s t  e v e r y  c o r n e r  o f  t h e  w o r ld ,  a n d  i f  w e  a t t e m p t e d  t o  f ig u r e  o u t  h o w  m u c h  
i t  w o u ld  h a v e  c o s t  u s  t o  s e n d  a  r e p r e s e n t a t i v e  t o  e a c h  o f  t h o s e  r e g i o n s  w e  w o u ld  
s o o n  t i r e  o f  t h e  t a s k .  T h e  s a v i n g  h a s  b e e n  t r e m e n d o u s .  S o m e  o f  t h e  i n f o r m a 

t i o n  t h a t  w e  h a v e  o b t a i n e d  f r o m  a b r o a d  h a s  b e e n  o f  i n e s t i m a b l e  v a l u e  t o  u s , 
a n d  t h e  r e p o r t s  o f  t h e  r e p r e s e n t a t i v e s  a r e  u s u a l l y  c le a r - c u t .

T Y PIC A L  EX A M PLE S OF PItOMOTIVE AC TIVITY

T o show in som ew hat greater deta il the character o f the ordinary  
day-by-day services o f  the d istrict offices, it seem s desirable to list 
below  a few  exam p les o f w hat one o f  those offices did during  the fiscal 
year just p a s t :

I t  a s s i s t e d  f ir m s  t o  c o l l e c t  a t  l e a s t  $ 2 5 ,0 0 0  in  c l a i m s  w h i c h  t h e y  o t h e r w i s e  
w o u ld  n o t  h a v e  b e e n  a b l e  t o  a d j u s t .

A n  e n g i n e  w o r k s  m a d e  a  s h ip m e n t  o f  e n g i n e s  v a l u e d  a t  $ 3 ,0 0 0  t o  a  f ir m  in  
B r a z i l  w h o s e  n a m e  w a s  f u r n i s h e d  b y  t h e  d i s t r i c t  o f f ic e .

A n  a l f a l f a  m i l l i n g  c o m p a n y  h a s  s o l d  t h o u s a n d s  o f  d o l l a r s  w o r t h  o f  i t s  a l f a l f a  
m e a l  in  E u r o p e a n  c o u n t r i e s  a s  a  r e s u l t  o f  f o l l o w i n g  u p  “ l e a d s  ” f u r n i s h e d  b y  
t h i s  o f f ic e .

A n  A m e r i c a n  c o m p a n y  s e c u r e d  o r d e r s  f o r  a b o u t  e i g h t  c a r l o a d s  o f  o i l  in  
E u r o p e  i n  c o n s e q u e n c e  o f  t h e  o f f ic e ’s  c o o p e r a t io n .

A n  e x p o r t e r  o f  e l e c t r i c a l  s u p p l i e s  o b t a i n e d  o r d e r s  f o r  m o r e  t h a n  $ 3 ,0 0 0  w o r t h  
o f  m a c h i n e r y  f r o m  M e x ic o  f r o m  p r o s p e c t i v e  c u s t o m e r s  w h o s e  n a m e s  w e r e  f u r 

n i s h e d  b y  t h e  b u r e a u ’s  o f f ic e .

A  f ir m  o f  h a r d w a r e  e x p o r t e r s  r e c e i v e d  a n  o r d e r  f o r  p h o n o g r a p h s  f r o m  M e x ic o  
a s  a  r e s u l t  o f  a  t r a d e  o p p o r t u n i t y  w h ic h  t h e  o f f ic e  r e f e r r e d  t o  t h e n ) .

A  m o t o r - c a r  c o m p a n y  w a s  r e n d e r e d  a s s i s t a n c e  w h ic h  p r e v e n t e d  t h e  u n j u s t  
e m b a r g o  o f  1 0  c a r s  b y  t h e  c u s t o m s  a u t h o r i t i e s  a t  a S o u t h  A m e r ic a n  p o r t .

A  c h e m ic a l  c o m p a n y  s e c u r e d  a n  o r d e r  f o r  2 4  g a l l o n s  o f  b u t t e r  c o lo r  a s  a  r e s u l t  
o f  w r i t i n g  t o  a  l i s t  o f  d e a l e r s  a n d  i m p o r t e r s  in  L a t v i a .

A  c o m p a n y  r e c e i v e d  a n  o r d e r  f o r  p l a y g r o u n d  a p p a r a t u s  f r o m  t h e  c i t y  o f  
I q u i q u e  a s  a  r e s u l t  o f  f o l l o w i n g  u p  a  t r a d e  o p p o r t u n i t y  s u p p l i e d  b y  t h e  d i s t r i c t  
o ff ic e .

A n  e n g i n e  c o m p a n y  s e c u r e d  t h r e e  o r d e r s  f o r  l a r g e  s e m i - D i e s e l  e n g i n e s  f r o m  
C u b a  f r o m  p r o s p e c t s  w h o s e  n a m e s  w e r e  f u r n i s h e d  b y  t h e  d i s t r i c t  o f f ic e .

A  h a r d w a r e  c o m p a n y  s e c u r e d  s o m e  g o o d  o r d e r s  a s  t h e  r e s u l t s  o f  p l a c in g  
t h e i r  a u t o m o t i v e  c a t a l o g u e s  in  t h e  h a n d s  o f  t h e  b u r e a u ’s  f o r e i g n  r e p r e s e n t a 

t i v e s — w h ic h  w a s  d o n e  a t  t h e  s u g g e s t i o n  o f  t h e  d i s t r i c t  o f f ic e .

T h r o u g h  t h e  a s s i s t a n c e  r e n d e r e d  b y  t h e  d i s t r i c t  o f f ic e  a n d  o n e  f o r e i g n  o ffice , 
a  m e m b e r  o f  a n  a u t o m o t i v e  im p o r t in g  f ir m  f r o m  J a p a n  w a s  in d u c e d  t o  v i s i t  a n  
A m e r i c a n  m o t o r s - c o m p a n y  p l a n t  a n d  p la c e d  s e v e r a l  o r d e r s .

T hese are m erely  typ ical instances o f  w h at is accom plished in  the 
routine w ork of a d istrict office o f th is  bureau. S im ilar resu lts, along  
these and other lines, feature the work o f  a ll the offices in  the bureau’s 
organization  w ith in  the U n ited  States.

C O N C R E T E  C O M M O D I T Y  S E R V I C E  F O R  A M E R I C A N  I N D U S T R I E S

AGRICULTURAL IM P L E M E N T S DIV ISIO N

A  firm in the M iddle W est m an u factu rin g  agricu ltural equipm ent 
w rites: “ T hrough in form ation  gathered from  your reports w e  have 
m ade sh ipm ents o f  approxim ately  $25,000 d u rin g  the past year, and
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we now  have a sh ip m en t o f  about $4,000 w h ich  w ill go  forw ard  early  
next w eek .” A  tractor com pany g iv es $50,000 as the estim ated  
am ount o f  the exp ort business th a t it  secured in one year in  conse 
quence o f  bureau in form ation . T hese exam ples illu stra te  th e effec 
tiveness o f  th e  service in th is  field.

T he A m erican agricu ltural-im plem ent in d u stry , during 1926-27, 
has been sh ow in g  a greater interest in export trade than in  past years, 
and consequently  there has been a stead y  increase in the num ber o f  
services rendered by the bureau in  th is  field. T he agricu ltura l im 
plem ents d iv ision  at W ash in gton  has outlined  export cam paigns, 
given advice as to the m ost desirable m arkets, and (gen era lly  w ith  
the help  o f  the bureau’s foreign  offices) assisted  in the location  and  
selection o f  agents. T h e personnel o f  the d iv ision  com piled  tw o trade  
inform ation bulletins, en titled  “ F o re ig n  m arkets for agricu ltural im 
p lem en ts” and “ F oreign  m arkets fo r  tractors,” com p risin g  a sum 
mary o f  th e conditions p reva ilin g  in  all th e countries o f  th e w orld.

T he circulars issued by th is  d iv ision  covered a w ide variety  o f  sub 
jects. A  series o f  “ Im p lem en t and tractor notes ” appeared at 
irregular in tervals. T h e d iv ision  prepared and distributed  to  m anu 
facturers a sum m ary o f  a ll availab le in form ation  on foreign  m arkets 
for w heelbarrow s. T h is  w as Avell received , and, d u rin g  the com ing  
vear? the d iv ision  p lans to do the sam e for other m inor com m odities. 
Statistica l statem ents were issued sh ow in g  A m erican exp orts o f  agri 
cultural im plem ents and tractors (1 ) by m onth s, (2 )  for  th e  first 
six  m onth s o f  1926, and (3 )  fo r  th e calendar year.

T he num ber o f  trade op p ortu n ities in  th is  field  increased 20 per 
cent as com pared w ith  the preced ing year, about one-th ird  o f  these  
being for agricu ltural im plem ents in  general. T h e largest num bers 
of specific inquiries were for  tractors and fo r  dairy  equipm ent, and  
there w ere num erous others for such item s as h arvestin g  equipm ent, 
“ com bines,” pou ltry  equipm ent, fru it-h a n d lin g  equipm ent, sp ray in g  
and d u stin g  equipm ent, w heelbarrow s, horse-draw n vehicles, etc.

In  Com m erce R eports various articles were pub lished  on the  
Ita lian  trade in  farm  im plem ents, w h ile  the cond itions in  G erm any  
were also discussed in several articles. O ther subjects included “ D e 
velopm ent o f  tractor trade in H u n g a ry ,” “ T ractor equipm ent used 
in P orto  R ico ,” “ Im p lem en t trade in  th e Ir ish  F ree S ta te ,” “ S tim u 
lating the use o f  im plem ents in In d ia ,” “ Im p lem en t m arkets o f  
western A sia ,” “ D an ish  m arket for  tractors,” “ France as a m arket 
for A m erican tractors,” and “ T h e use o f tractors in  C zechoslovak ia .” 
Other articles analyzed and discussed our exports o f  im plem ents.

A  questionnaire on  fo re ig n  m arkets for  tractors has been prepared  
and is ready to be sent out to  the investigators abroad. W ork lias 
been started  on  a stu d y  o f  w orld  m arkets for  w indm ills. T he  
bureau’s representatives in  A u stra lia  have begun the preparation  o f  
m aterial for  a bu lletin  on th e  m arket for  agricu ltural im plem ents  
and m achinery in  A u stra lia .

AUTOM OTIVE D IVISIO N

“ W e sold  d irectly  to custom ers w hose nam es we secured through  
your office 15 trucks, aggregatin g  in  value about $40,000,” w rites one 
Am erican autom otive com pany. A  N ew  Y ork  firm m akin g  autom o 
tive sp ecia lties says, “ W e fee l sa fe  in  sa y in g  th at your services have  

66698—27t - - - 7
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probably netted  us $15,000 worth o f  business.” T hese instances are 
typ ica l.

A  m arked increase o f  in terest in  export m arkets has accom panied  
the new  records o f  production  and fo re ig n  sales th a t were established  
in  th e fiscal year 1927 by A m erican m anufacturers o f  autom obiles, 
parts, accessories, service equipm ent, m otor cycles, m arine engines, 
and aircraft. T h e bureau’s autom otive d iv is ion  has m et the re
su ltan t need for  an exten sion  o f  its  services. In  Septem ber, 1926, 
a new  ch ief o f  the d iv ision  w as appointed— a m an associated  with  
the autom otive industry  since its  b eg in n in g  in  th is country. Closer 
and broader w ork in g  arrangem ents have been effected d u rin g  the 
year w ith  a ll o f  the p rin cip a l national au tom otive trade associations.

T h e  services to the autom otive industry rendered by the bureau’s 
offices in  the U n ited  S ta tes d u rin g  the past fiscal year to ta led  214,806; 
those for  w hich  the W ash in gton  staff was responsible registered an 
increase o f  about 14 per cent over 1925-26. T here w as an increase 
o f  451, or 32 per cent, in  the num ber o f  the bureau’s active autom o 
t iv e  “ contacts.” M any o f  the inquiries w hich w ou ld  ordinarily  
have been addressed to th e bureau were “ antic ipated  ” by the auto 
m otive d iv is io n ’s specia l services. F o r  the A u tom otive F oreign  
T rade M anual (a  loose-leaf reference library  for  the exporter) 1,435 
new  p ages w ere issued— an increase o f  m ore than 20 per cent. There  
w as an increase o f  about 35 per cent in the specia l circulars and 
bulletins issued, w h ile  the im proved A u tom otive F ore ign  M arket 
N ew s B u lle tin  (issued  w eek ly ) w as being read by 3,135 subscribers, 
57 per cent m ore than during  the preced ing year.

T he autom otive reporting  service b y  the G overnm ent’s foreign  
representatives show ed g r a tify in g  im provem ent d u rin g  the year as 
the resu lt o f a better u nd erstand ing  on the part o f the reporting  
officers o f  the requirem ents o f  th e industry. A m on g  the w orld  sur 
veys sponsored by th e autom otive d iv ision  d u rin g  th e  year were 
those en titled  “A nnual m otor-veh icle  census,” “ M arkets fo r  filling- 
sta tion  pum ps,” “ M arkets for  a ircra ft and a ircra ft products,” and 
“ M arkets for autom obile serv ic in g  app liances.” T h e resu lts o f  these 
surveys are being m ade availab le  to  th e  industry  in  appropriate  
form s.

A t  the suggestion  o f  the industry , specia l autom otive trade com 
m issioners, to  look after  autom otive m atters (in c lu d in g  h ighw ay  
b u ild in g  and general transportation  d evelop m en ts), have been 
appointed  for E urope, South  A m erica, N ew  Zealand, and Ind ia .

T w o ou tstan d in g  features o f the y ea r’s work in  th is field  have been 
the m arked im provem ent in  the co llection  and pub lication , p eriod i 
ca lly , o f  data on foreign  autom obile registration s, im ports, exports, 
and sales (p erm ittin g  the A m erican  exporter to  fo llo w  sales trends  
c lose ly ) and the progress m ade in  develop in g  greater interest am ong  
A m erican a ircraft m anufacturers in  the possib ilities o f  fo re ig n  trade.

C H E M IC A L  D IV ISIO N

T hrough the bureau’s d irect efforts one A m erican m anufacturer  
so ld  $22,000 w orth  o f  in sectic ide sprays to  S p a in  d u rin g  th e past 
year. T h is  is  typ ica l o f  the success o f  the chem ical d iv is io n ’s trade- 
prom otive activ ity .
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In  1926-27, as com pared w ith  the preced ing year , th is d iv i 
sion has rendered a greater volum e o f  m ore valuable service. I n 
quiries o f  every character have increased. A  greater num ber o f  
executives in  the chem ical industry  have v isited  the d iv ision . T he  
d iv ision’s w eek ly  bu lletin , in  its  new  consolidated  form , has aroused  
widespread in terest; one paragraph in a recent issue brought in  88 
requests for additional in form ation  on the subject under review. 
D u ring the p ast year addresses have been m ade by representatives o f  
the d iv is io n  before the N ation al F ertilizer  A ssocia tion , the M anu 
facturing C hem ists’ A ssocia tion , the A m erican  D ru g  M anufacturers’ 
A ssociation, and others am ong th e  35 associations and societies w ith in  
the chem ical field.

The already ex istin g  sta tistica l services o f  th e d iv ision  have been 
im proved and extended so that A m erican trade in certain  im portant 
chemical item s is  show n in  deta il w ith in  a few  days a fter  the close o f  
each m onth.

Several series o f  m arket surveys have been inaugurated  w ith  the  
purpose o f prom oting the sale  o f  A m erican  chem ical products  
abroad. T hese are issued once a w eek, covering a d ifferent w orld  
market in each instance. T h e classes o f  m erchandise thus covered  
include pa in ts and varnishes, p lastics, dyes, m edicines, to ile t goods, 
naval stores, etc.

T he chem ical d iv ision  has been p articu larly  active in cooperating  
w ith several m anufacturers o f  roofing and industria l pa in ts, and  
results o f  real value have accrued. A n  especia lly  in terestin g  case is 
the developm ent o f  an exten sive and increasing dem and abroad for  
Am erican in sectic ide sprays. T h e d iv ision  has worked on th is  sub 
ject continuously  since insecticide sprays were first introduced  
abroad, w ith  the resu lt th a t there are now a num ber o f  A m erican  
m anufacturers exp ortin g  to m ost o f  the countries o f  the world.

To assist in  am elioratin g  th e cond ition  o f  the fer tilizer  .industry, 
efforts have been m ade to  prom ote sales in  foreign  countries. M uch 
attention has been g iven  to fo llo w in g  the developm ent o f  im portant 
com petitive products in  G erm any, especia lly  atm ospheric n itrogen  
and other syn th etic  products w h ich  are o r ig in a tin g  there in  
increasing num ber.

“M a hu an g,” a crude drug o f  Chinese orig in , has recently  attained  
great im portance in A m erican pharm acy as the source o f  a va lu 

able substance in our m ateria  m edica. T hrough the bureau’s a c tiv i 
ties, the im portant m an u factu rin g  d ru gg ists  o f  the country have  
been placed in  d irect touch w ith  the o r ig in a l sources o f  su p p ly  in  
China. In  like m anner the bureau has developed to  a usefu l com m er 
cial conclusion the gathering , sh ip p in g , and u tiliza tio n  o f  derris root 
in the O rient, th is being a h ig h ly  active p rincip le  in the m anufacture  
of insecticides.

The bureau’s special cable service covering cond itions in China  
perta in ing to tu n g  o il has proved m ost efficacious during recent un 
settled cond itions in  the v ic in ity  o f H ankow , C hina, through w hich  
port m ost tu n g  o il is exported. B u yers in  the U n ited  S tates, in  the  
m anufacture o f  w hose products th is  o il is  essential, have been k ep t  
fu lly  in form ed o f  developm ents affecting sh ipm ents and m arket con 
ditions, w ith  the resu lt that there has been no serious in terruption
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to  business and a ll unforeseen or excessive price fluctuations have 
been elim inated.

Itaw  m ateria ls under foreign  control have continued to receive 
p articu lar attention , especia lly  in the case o f  n itrogen , potash, iodine, 
cam phor, and quinine. C ooperation has been extended to the W ar 
D epartm ent in  stu d ies on op ium , nux vom ica, cam phor, iodin e, and 
quinine. T here has also been cooperation w ith  the T reasury D ep art 

m ent in  the field  o f  alcohols and dénaturants and w ith  th e  N ational 
C om m ittee on W ood U tiliza tio n  in th e m atter o f  the chem ical u tiliza 
tion  o f  w aste wood.

O f outstand in g sign ificance during the past year w as the confer 
ence o f  chem ical executives held  in W ash in gton  in  Decem ber under 
the auspices o f  the chem ical advisory com m ittee to  the D epartm ent 
o f  Comm erce. T h is  conference w as attended by 200 h igh  executives  
o f  m any o f  the lea d in g  chem ical firm s in  th is  country. I ts  object 
w as to  outline in  deta il the -work o f  th is  bureau, so th a t the visitors  
m igh t realize fu lly  the fa c ilit ie s  w h ich  are here read ily  available. 
T h at the m eeting  w as extrem ely  successfu l has been universally  
attested.

FOODSTUFFS D IV IS IO N

One P acific coast firm ex p o rtin g  foodstuffs reports $40,000 as the 
value o f  new business w hich  it obtain ed through  th e  use o f  this 
bureau’s fa c ilit ie s  from  J u ly  1, 1926, to  Ju n e 30, 1927. “ O f great 
help  ” and “ very valuable services ” are am ong the com m ents by 
th is  com pany w h ich  are echoed by m any others in  the foodstuffs 
trade.

T h e specia l trade new s announcem ents o f  the bureau’s foodstuffs 
d iv ision  for  the year just p ast am ounted to 2,766 pages, as compared 
w ith  2,053 pages for 1925-26, or an increase o f  about 34 per cent. 
T he ou tg o in g  m ail tota led  m ore than  21,000 letters.

T he canned-foods survey begun in J u ly , 1926, w as carried out, 
and a prelim inary report was m ade. T h is  survey consisted o f  col 
lectin g  by personal in terview s the op in ions o f  housew ives to deter 
m ine w hat objection  or preju dices th ey  m ay have aga in st canned 
goods. A bout a thousand in terview s were secured, large ly  in B rook 
lyn , N . Y ., B rid gep ort, Conn., and Sussex  C ounty, N . J . A p paren tly  
m any industries are now  considering the value o f  surveys o f  th is  or 
som ew hat sim ilar character, as a m eans o f  im p rovin g  advertisin g  
and distribution .

T h e d iv ision  has endeavored, d u rin g  th e  year, to com plete (and 
bring up to  date) its  sta tistica l w ork, as w ell as its  lists  or exporters 
and im porters. C ontacts have been established w ith  new  firm s, and 
the d iv ision  is now  in touch w ith  betw een 7,000 and 8,000 individual 
concerns. There has been considerable expansion  in  the m a ilin g  list 
o f  F oodstu ffs ’R ound th e  W orld , particu larly  in  th e  tobacco, con
fection ery , and trop ical-products sections. T he foodstuffs bulletins  
published  d u rin g  the year included In tern ation al T rade in  Coffee, 
In ternational T rade in  D ried  F ru it, R ice T rade in  th e F a r  East, 
and P a lm -O il In d u stry  o f  Sum atra and W est A frica .
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ELECTRICAL D IV ISIO N

“ T h e assistance o f the bureau has been instrum ental in  h e lp in g  us 
to get at least $50,000 w orth o f  business d u rin g  the last six  m onths, 
and we know  that the future volum e o f  such business w ill be very  
substantial.” In  these w ords a w ell-know n com pany m akin g electric  

refrigerators ind icates the concrete value o f  the bureau’s service in  
this line. A m o n g  the num erous other electrical firm s te s t ify in g  to  
sim ilar resu lts is one in  the M iddle W est, w h ich  says, “ W ith  data  
given us by your departm ent we have sh ipped  about $10,000 w orth o f  
m erchandise to foreign  countries since Jan u ary  1, 1927.”

M anufacturers o f  portable electric tools, m otor-control apparatus, 
and the lik e  found them selves in need during  the p ast year o f  authori 
tative data on regulations o f central sta tion s affecting  the use o f  
their equipm ent. T he bureau’s electrical equipm ent d iv ision  has co l 
lected the available data o f  th is  character from  all parts o f  the w orld, 
and an an a lysis is  being prepared for publication . B roadcasting  
laws and regu lations affecting the sale o f radio instrum ents have been 
procured and com piled by the d iv ision .

The collection and dissem in ation  o f  data on characteristics o f  e lec 
tric current continued throughout the year. T h is  work w as begun  
in 1921, and the d iv ision  has been able to  su p p ly  needed data for all 
parts o f  th e w orld  in  response to  num erous and u rgent requests. 
D uring th e past year the m ateria l covering A fr ica , O ceania, and the  
W estern H em isphere w as pub lished  in  the form  o f trade in form ation  
bulletins. T h e rem ainder o f the w orld , E urope and A sia , w ill be 
covered by other bulletins.

C om pilation  o f  basic data on electrical m arkets, fo llo w in g  a 
selected ou tlin e approved by the industry , w as begun early  in  the  
fiscal year. One pub lication , covering A u stra lian  m arkets, has 
already been released, and 17 others are in  course o f  preparation.

The d iv is ion  has continued to  fa c ilita te  th e d istribution  in  the  
U nited S tates o f  the specifications o f  the V icto r ia  (A u stra lia ) E lec 
tricity  Com m ission. A  large num ber o f  specifications o f  the A u s 
tralian C om m onw ealth P ost and T elegrap h  D epartm ent w ere m ade 
available through the bureau’s N ew  Y ork and C hicago d istr ict offices. 
Porto R ican  G overnm ent specifications were received and made 
available as issued.

A  w eekly bu lletin  w as inaugurated  by the electrical d iv ision  to 
make possib le  a m ore effective d istribution  o f m iscellaneous m aterial. 
Special efforts were m ade to aid  in b u ild in g  up the export trade o f  
com panies w hose lines w ere not being gen era lly  pushed— an exam ple  
being electr ica lly  operated fire doors. In form ation  w as prepared on 
dom estic sources and characteristics o f  cobalt steel m agnets, par 
ticularly  as app lied  to the radio industry . D a ta  on the num ber o f  
electrical consum ers in  th e w orld w ere collected from  the foreign  
offices, and an artic le  em bodying the resu lts o f  th is  survey attracted  
widespread attention  both in  th is country and abroad. S p ecia l efforts 
were p u t forth  by the bureau to  encourage the trade in radio equ ip 
ment, to  relieve the dom estic m arket o f  surplus production  and to  
smooth out the “ curve ” o f  production  and sales. S ta tistica l studies  
of m arket trends o f  radio and other seasonal exports were m ade and 
the resu lts published. M ateria l concerning the operation  and status  
o f pow er p lants in  a num ber o f  fo re ig n  countries w as m ade available  
to various A m erican  firms.
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H ID E  A N D  LE A T H E R  D IV ISIO N

A  N ew  Y ork  leather com pany states that its  sales to foreign  
m arkets during  the p a st year have increased by alm ost $1,000,000, 
about 15 per cent o f  w h ich  w as due to  the aid  extended by the bureau 
through (he h ide and leather d ivision .

In  consequence o f  th is d iv is io n ’s recom m endation o f  agents, three 
tanners say th at their sales during  the year to various South  A m eri 
can countries have been increased by $12,000, $19,000, and $22,000, 

respectively . T hese are representative exam ples o f  the service in 
th is field.

T h e num ber o f  trade inquiries and service letters handled by the 
hide and leather d iv is ion  d u rin g  1926-27 w as exactly  double the 
num ber for  the preced ing year. B ecause o f  the in tensive w ork in 
foreign  fields, there w as a  40 per cent increase in  the num ber of 
oversea trade opportun ities subm itted  for  the benefit o f  A m erican  
industry. S ervices to  v isitors increased 15 per cent. C ooperation  
w ith  the industries, co llectively  and in d iv id u a lly , has been devel 
oped to a h igh  degree. E xch an ge o f  agency in form ation  am ong  
m em bers o f the industries, through  the d iv ision  as a c learin g house, 
has become one o f  the m ost im portant services. T h e d iv ision  has 
encouraged the h o ld in g  o f  frequent round-table m eetin gs o f  leather  

export m anagers in  N ew  Y ork , B oston , and P h ilad elp h ia  to their  
m utual benefit.

T he h ide and leather d iv is io n ’s E x p o rt M anual, w hich  has proved 
m ost valuable, w as distributed to subscribers in  October, 1926; one 
o f  the im portant tasks o f  the d iv ision  is  to keep th is  m anual revised. 
A  cable service from  the fo re ig n  field  has been am plified under the 
direction  o f the advisory com m ittee o f  the industry. A t  the request 
o f  the industry , an expert leather trade com m issioner for E urope  

w as obtained and spent the la st tw o m onths o f  the fiscal year in 
tra in in g  at W ash in gton ; he w ill leave for h is  p ost shortly  a fter  the 
b egin n in g  o f  the new  fiscal year.

T h e hide and leather d iv ision  is h e lp in g  to  interest buyers in 
reindeer skins from  A laska. I t  has developed , during the year, its  
cooperation w ith  other G overnm ent organizations, in c lu d in g  the 
Q uarterm aster Corps (on  leather procurem ent), the Bureau o f  S tan d 
ards, the Bureau o f  the Census, and a num ber o f  the bureaus o f  the 
D epartm ent o f  A gricu lture. T h e interdepartm ental com m ittee for  
the stu dy  o f  problem s re la tin g  to the conservation o f  dom estic raw  
stock (com posed o f  representatives o f the D epartm ents o f A g r icu l 
ture and Com m erce) has been very active d u rin g  the p ast 12 m onths 
and expects to expand the scope o f  its  work very m ateria lly  during  
the com ing year.

A m on g th e pub lications o f  the d iv ision  w as a handbook entitled  
“ H id es  and S k in s:  W orld  P roduction  and In ternational T rade,” 
w h ich , it is  believed, w ill prove very h e lp fu l as a source o f facts not 
readily  obtainable elsewhere.

IUO N  - STEE L- H  ARD W ARE D IV ISIO N

T he N ew  Y ork  office o f  a firm m an u factu rin g  iron and steel prod 
ucts s ta te s : “ W e can conservatively  estim ate that, as a resu lt o f  
ca refu lly  p erusin g  the various reports issued by th e  Bureau o f  F o r 
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eign and D om estic Com m erce, w e have received approxim ately  
$100,000 w orth  o f business.” A n d  a firm  in  th e  hardw are line  
w rites: “ Our export sales for  1926 were about $130,000; these were  
largely  th e  resu lt o f m a ilin g  to lists  fu rn ished  or confirm ed b y  sta 
tistics from  your bureau.” In  such em inently  practica l w ays as th is  
our organ ization  a ids the iron, steel, and hardw are producers o f the  
U n ited  S tates.

T he past year has seen a m arked expansion  in  the A m erican  export 
trade in  iron and steel and a w ell-m aintained  trade in  hardw are and 
allied products— conditions w hich  m ay be attributed , at least in part, 
to the activ ities o f th e bureau’s iron-steel-hardw are d iv ision , w hich has 
been especia lly  active (am ong its  m any other efforts) in fu rth erin g  
the foreign  sales o f  steel-fram e houses, ra ils, tin  p late, p ip in g , m etal 
lath, steel sash, hand tools, p lum bin g  fix tures and fittings, cooking  
and h eatin g  app liances (in c lu d in g  oil-burner eq u ip m en t), lam ps and 
lam pw are, and abrasives.

T h e ch ief o f  th is  d iv ision , as a result o f h is  personal v is its  to  th e  
im portant iron  and steel producing centers o f  continental E urope  
and G reat B r ita in , w as enabled to present to  the A m erican  industry  
a defin ite statem ent ind icative o f  the true com p etitive  a b ility  o f these  
foreign producers in the w orld ’s m arkets w hen opposed to  A m erican  
products, and in  num erous instances he has a llayed  the fears o f  those 
who believed  th a t we had no chance in  that trade in  the future. 
Further, he w as in  a p osition  to encourage certain  dom estic steel 
m anufacturers op eratin g  at coastal p o in ts  to  contin ue th eir  efforts  
in com bating the im portation  in to  their  territory o f  cheap contin ental 
products.

T he pub lications o f  th is  d iv is ion  g rea tly  increased in num ber as 
com pared w ith  1925-26. In  a ll, 256 circulars w ere issued d u rin g  the  
fiscal year 1927. T he trade in form ation  b u lletin s inclu ded  those en 
titled  “ F o re ig n  M arkets for  P lu m b in g  S u p p lies ,” “ Iron  and S teel 
Trade and In d u stry  o f  the N etherland s,” “ O rig in  and D evelopm ent 
o f  the C ontinental S teel E n ten te ,” and “ B ritish  M arket for H and  
T ools.” T he d iv ision  also prepared a d irectory o f  the lead in g  iron  
and steel m anufacturers and fabricators o f  th e U n ited  S tates.

T h e d iv is io n ’s sta tistica l work w as very m ateria lly  expanded d u r 

ing the year. In  addition  to the m on th ly  analyses o f  im ports and  
exports prepared for general pub lication , and an increasingly  large  
number o f  rep lies to  requests for  specific data, 13 d istin ct analyses  
of the im port and export trade are prepared m on th ly  and transm itted  
to 60 interested  “ contacts.”

One o f  the outstand in g  services o f  th is  d iv ision  in  its relations  
with A m erican  m anufacturers is its  ex ten sive  m on th ly  analyses o f  
our iron and steel im ports— analyses w hich not on ly  d isclose the  
sources from  w hich  these products com e but w hich  also show the  
areas o f  th e U n ited  S ta tes th a t th ey  enter.

L U M B E R  D IV ISIO N

T he lum ber d iv is io n ’s agency service alone has been w orth m any  
thousands o f  dollars to  A m erican lum ber exporters during  the past 
year. T h e d iv is ion  has arranged a great m any connections betw een  
such exporters and su itab le  fo re ig n  agents, and  th e expense o f
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arran g in g  the connection w ou ld  have averaged  at least $1,000 in 
each instance i f  the exporter (or som e one representing  h im ) had 
gone abroad for  th is  purpose. In  add ition , th is  service has operated  
to  avert undesirable connections, w h ich  w ou ld  have cost h eav ily . A 
record kept from  M arch 20 to Ju n e 30 o f  the present year show s 310 
agency su ggestion s m ade to  about 100 lum ber exporters.

T he bureau’s lum ber trade com m issioner in  L ondon has com pleted  
a handbook on the lum ber trade o f the U n ited  K ingd om . T h e lum 
ber trade com m issioner in the F a r  E a st has prepared a com prehen 
s ive  report on the Japanese lum ber m arket. B oth  have subm itted  
valuable current reports, assisted  in  ad ju stin g  claim s, and otherw ise  
aided the A m erican  lum ber trade.

T he lum ber d iv ision  at W ash in gton  has m aintained close coopera 
t io n  w ith  th e N ation a l C om m ittee on W ood U tiliza tio n , resu ltin g  in 
g reatly  im proved service as to  lum ber m arketing.

B esid es a w eekly section in  Com m erce R eports, m any valuable  
reports have been released  to  the lum ber press. C urrent trade in fo r 
m ation w ent to  lum ber firm s in the 307 m im eographed “ subject cir 
culars ” issued by the lum ber d iv is ion  and the 105 w eek ly  or sem i
w eek ly  circulars to  th e P acific  coast section  o f  our exp ort lumber 
trade, issued through  the bureau’s w estern d istr ict offices. T he circu 
lar service covers a ll exp ort lum ber and tim ber products, in clu d in g  
such item s as veneer and p lyw ood s, railroad  ties, sm all dim ension  
stock, cooperage, and box shooks.

S p ecia l atten tion  has been g iven  to im portant m atters such as the  
Japanese lum ber trade, agency cond itions in  Cuba and A rgen tin a , 
and cork fo r  refrigeration  insu lation . A ssistance to exporters 
includes the checking (th rou gh  the bureau’s field  offices) o f  claim s 
by fo re ig n  buyers ; th is  service invo lves on ly  exam ination  and advice  
to the A m erican  firm , w ith ou t actual adjustm ents.

T rade in form ation  bu lletins issued under the auspices o f  th is  d iv i 
s ion  covered th e lum ber trade o f  A u stra lia , the cooperage trade of 
G reat B r ita in , and the P arana  p ine in d u stry  o f  southern B razil.

M A C H IN E R Y  DIV ISIO N

F ifty -fiv e  thousand dollars is  the estim ate by a firm o f  P acific  
coast m ach in ery m anufacturers o f  th e value o f  the new  business 
obtained by them  d u rin g  1926-27 through u tiliz in g  the fa c ilit ie s  o f  
th is  bureau. M any other m achinery com panies have profited in like  
m anner to  a greater or less degree.

T he bureau’s in d u stria l m achinery d iv ision  in  its  w ork o f  prom ot
in g  A m erican  m achinery sales abroad has enjoyed an in tim ate con 
tact w ith  various m anufacturers w ho consu lt w ith  the d iv is io n  per 
son a lly  and by m ail regard ing their  export problem s. T h e d iv ision  
has cooperated w ith  several foreign  d elegation s v is itin g  the U n ited  
S tates— notab ly  the group th at was p rep arin g  for  th e In ternational 
E x p o sitio n  to be held  in  S ev ille , S p a in , and the In d u str ia l C om m is 
sion  from  A u stra lia  th at w as in  th is  country for  several m onths. 
C onstruction projects in  fo re ig n  countries have been closely  fo l 
low ed ; A m erican  in terests have been g iv en  the benefit o f  the resu lt 
in g  in form ation  in  the furtherance o f  th eir  sa les and also in  the
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fa c ilita tin g  o f  contracts for A m erican  firm s th at are in  a position  
to handle such business. D u r in g  the year m uch o f  the d iv is io n ’s 
m aterial has been revised , particu larly  th e reports covering m ach in 
ery dealers in  a ll im portant foreign  countries, the collection  o f  
foreign  boiler law s, and sim ilar data.

M IN E R A L S SECTION

F if ty  thousand ga llon s o f o il, valued at m ore th an  $200,000, were 
sold w ith in  a period o f  60 d ays d u rin g  th e p ast year by  a firm in  
O klahom a as a resu lt o f  service rendered by the m inerals section  o f  
the bureau, w ork in g  in cooperation w ith  several o f  th e field  offices.

T he B r itish  coal strike, w h ich  ended in  N ovem ber, 1926, accounts 
for the trem endous increase in  th e exports o f  A m erican  coal and coke 
during the fiscal year 1927, am ounting to  36,714.000 lo n g  tons, valued  
at $207,400,000, as com pared w ith  our exports fo r  1926 o f  20,573,000 
lon g  tons, valued at $111,200,000. A m erican  exporters o f  coal are 
few  in num ber and the m arkets are ord in arily  lim ited . T h e strike  
brought a constant flow o f  orders from  consum in g nation s previou sly  
supplied  by G reat B r ita in . Producers entered the export field  who  
had prev iou sly  not been in terested  in  fo re ig n  m arkets. T h e m in 
erals section  o f  th is bureau, by in au gu ratin g  specia l m idw eek ly  and  
weekly cable service betw een the bureau and th e p rin cip a l E uropean  
and L atin  A m erican m arkets, and by com p ilin g  and prom ptly  d is 
tr ibuting  deta iled  m arket data  based on such cablegram s and com 
p lem entary m ailed  reports, served A m erican  coal producers and  
exporters in such a m anner th a t the la tter  have recognized th is  assist 
ance as a notable factor in  th e increased business resu ltin g  p rim arily  
from  the B ritish  strike.

T he problem  o f  foreign  com petition  in the A m erican  cem ent m arket 
resulted in  the appoin tm ent o f  a cem ent sp ecia list in the section, who  
secures, prepares, and dissem inates current in form ation  relative to  
the output, exports, and prices o f  cem ent produced in  the principal 
cem ent-m anufacturing countries. Current foreign-m arket analyses  
are prepared for  release.

A m erican consum ers’ dependence on C hina for  antim ony, and the  
internal com p lications in th at country, m ade it  advisable for the  
m ineral section (acced ing to  the dem ands o f  the trad e) to  establish  
a 10-day cable service between the bureau and G overnm ent representa 
tives at C hangsha, H an k ow , and S h an gh a i. T hese cablegram s con 

ta in  sta tistics covering production , stocks, m ovem ent, and prices o f  
antim ony for the current 10-day period. Inaccurate in form ation  on 
these subjects accounted for  th e great fluctuation  in  th e price o f  
antim ony d u rin g  the fiscal year 1926, when the low est m onth ly  aver 
age price w as $0.11106 per pound c. i. f . N ew  Y ork  and the h igh est  
$0.23490 per pound. D u rin g  th e year 1927 the low est price o f  the  
m etal w as $0.12447 and the h igh est $0.15957. S tatem ents from  the  
trade in d icate  the efficacy o f  the bureau’s service in  p rov id in g  as 
nearly accurate in form ation  as can be obtained , w h ich  in  itse lf  pre 
vents w ide fluctuations in  the m arket price.

T he trade in form ation  bu lletins issued under the auspices o f  the  
m inerals section inclu ded  A sb estos: Sources and T rade, C oal in  
Europe, and P etroleum  R efineries in  F o re ig n  Countries.
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PAPER D IV ISIO N

T h e num ber o f  in quiries on fo re ig n  m arkets for  paper and paper  
products, and on the conditions influencing those m arkets, answered  
d u rin g  the past year by the bureau’s paper d iv is io n  w as 21,861, an in 
crease o f  24 per cent over 1925-26. M anufacturers o f  paper and 
board products o f  a ll k inds received active assistance in  fin d in g  m ar 
kets abroad and w ere in form ed  regu larly  o f  econom ic and com m er

c ia l changes affecting  sales possib ilities.
T he in v estig a tio n  o f  m arkets abroad for p r in tin g  m achinery, ac 

cessories, and p r in tin g  and lith o g ra p h in g  inks w as com pleted , and 
m ost o f  th e data w ere pub lished  and d istributed . T h e deta iled  sur 
vey  o f  the pulp  and paper resources, production , and trade o f  the  
w o rld ’s producing countries w as brought nearer com pletion , and 
m ost o f  the resu lts have been m ade public. T here w as a specia l sur 
vey  o f  the pulp  and paper industry and trade o f  Canada. T h e survey  
o f  th e boxboard, box, and carton in d u stry  and trade, begun last year, 
has been nearly  com pleted , and the resu lts w ill be pub lished  as soon 
as possible. A ssistance w as g iven  the A m erican P ap er and P u lp  
A ssociation  in  preparing a com plete tariff h istory  o f  th e  industry  in  
the U n ited  S tates sin ce 1789.

T h e latter part o f the year w as n otew orth y by reason o f  increased  
dem ands for in form ation  bearing upon problem s o f  d istribution  and  
consum ption, both dom estic and foreign , and also for m ateria l on 
new  developm ents in  the industry  in  N orth  A m erica and E urope. T h e  
paper d iv ision  has m ade specia l efforts to  help  A m erican  m anufac 
turers to  find su itab le representatives abroad, and a num ber o f  new  
“ contacts ” were m ade for  m anufacturers not prev iou sly  interested  
in  exporting . A n  endeavor w as m ade to in terest A m erican  p rin tin g-  
equipm ent concerns in the I ta lia n  m arket, w'hich has heretofore been 
dom inated largely  by the m anufacturers o f  central E urope. Several 
firm s m akin g specia l qualities o f  p r in tin g  and lith o g ra p h in g  inks  
w ere also assisted  in  find ing m arkets fo r  th e ir  products.

T rade in form ation  bu lletins pub lished  under th e auspices o f  the  
d iv ision  com plete the series on m arkets for paper and paper products 
in  L atin  A m erica  and also cover portions o f  A s ia  and A fr ica . F our  
specia l in form ational services -were inaugurated  in cooperation  w ith  
trade associations.

RUBBER DIV ISIO N

I t  is  w orth y  o f  note that, during  the period o f  th e rubber d iv i 
s io n ’s activ ities, the value o f  the exp orts o f  rubber goods from  the  
U n ited  S ta tes has increased from  $34,009,308 in  the year 1922 to  
$59,868,812 in  1926.

T he volum e o f w ork accom plished by th is d iv is ion  during  1926-27  
represents, rou gh ly , a 35 per cent increase over the preced ing fiscal 
year. T he personnel rem ained the sam e, the greater volum e being  
atta ined  through carefu l supervision  and th e in troduction  o f  m ore  
effective m ethods. T he exp ort services o f  the d iv ision  consist o f  
b rin g in g  to  th e attention  o f  exporters opportun ities to develop th eir  
foreign  trade and keep ing them  in form ed concerning trends and  
grow th  o f  trade in specific com m odities w ith  in d iv id u a l countries.
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D u rin g  the past year the rubber d iv is ion  has in stitu ted  three new s 
letters (one w eekly and tw o  m o n th ly ) , serv ing , resp ectively , the  
exporters o f  tires, m echanical rubber goods, and rubber footw ear. 
The series o f  m anuals con ta in in g  facts affecting  the im portation  o f  
rubber goods in to  foreign  m arkets w as extended  by the issuance o f  
the m anual on m echanical rubber goods— th is covering 100 m arkets. 
This w ork o f  o rgan iz in g  in m anual form  th e basic m arket in form a 

tion on rubber products w ill be com pleted w ith  the m anual cover 
ing d ru g g ists’ rubber sundries and specia lties, prelim inary w ork on 
which has been com pleted . T hese m anuals and those on tires and  
footwear, prev iou sly  issued, are to  be revised period ically . A  trade  
inform ation bu lletin , en titled  “ E x p o rt T rade in  Rubber F ootw ear, 
1925,” w as also released , p ro v id in g  current in form ation  concern ing  
the grow th  in  th is  branch o f  export trade and the com p etitive  p osi 
tion o f  th e U n ited  S tates.

T he crude-rubber services o f  th e d iv ision , w h ich  constitu te an in 
creasingly im portant phase o f  its w ork, consist in  keep ing th e  trade  
fu lly  in form ed  w ith  respect to  in ternational trade in  th is  com m odity—  
exports from  producing countries, im p orts in to  m an u factu rin g  coun 
tries, and developm ents in connection w ith  restriction  o f rubber ex 
ports. T h e la st tw o  rubber-survey reports, P o ssib ilit ie s  for P ara  
Rubber P roduction  in  N orthern T rop ica l A m erica and P roduction  
of G utta-P ercha. B alata , C hicle, and A llied  G um s, were released  
during the year. T he report on M arketing  o f  Crude R ubber is  being  
revised and am plified, th e ch ief o f  the d iv ision  h a v in g  personally  
visited E uropean  crude-rubber m ark eting  centers to  obtain  th e  de 
sired data. T he report w ill be pub lished  d u rin g  the first h a lf  o f  the  
current fiscal year.

A  survey w as m ade o f  th e A m erican production  and consum ption  
of reclaim ed rubber d u rin g  1926. A  regular service established  
d a tin g  the year is the d issem in ation  o f  cabled reports on w eekly  
m ovem ents o f  crude rubber from  th e principal foreign  trade centers. 
The tire-d ealers survey, taken sem iannually , w as continued , to  pro 
vide necessary data to aid  m anufacturers in fix in g  production  
schedules; in  th is  the industry  cooperates w ith  the d iv ision  through  
the Rubber A ssociation .

SHOE A N D  L EA TH ER  M A N U F A C T U R E S DIVISIO N

A  sa v in g  o f about $11,000 on a s in g le  contract for  A rm y footw ear  
may ju stly  be attributed  to the expert advice fu rn ish ed  by the shoe 
and leather m anufactures d iv ision  o f  th is  bureau. S im ila r  sav in gs  
have been brought about in connection w ith  num erous other pur 
chases o f  leather goods by the W ar D epartm ent, w h ich  consults th is  
division on the best tim e to p lace b ids fo r  shoes, g loves, leather belts, 
Arm y lockers, etc.

T he activ ities  o f  th e  shoe and leather m anufactures d iv ision  la rg e ly  
increased over the preced ing year and w ere handled w ith ou t any  
augm enting o f  the personnel. A b ou t 80,000 pieces o f  m ail were 
sent out (in c lu d in g  general correspondence, circular letters, sta tistica l 
statem ents, foreign-m arkets bu lletins, e tc .) , representin g a consid er 
able ga in  over the fiscal year 1926. M oreover, the general corre 

spondence o f  the past six  m onth s has show ed an increase o f  32 per  
cent over that for  the first h a lf  o f  the fiscal year.
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T h e d iv ision  issued trade in form ation  bu lletins covering the 
m ethods o f  m anufacture o f  boots and shoes in foreign  countries as 
w ell as the foreign-m arket p ossib ilities for  trunks and other luggage, 
leather b eltin g , pocketbooks and purses, and m iscellaneous leather  
good s— the necessary data h a v in g  been obtain ed by consular officers 
and the bureau’s ow n representatives in fo re ig n  countries.

A n  E xporter’s’ R eady R eference H andbook— con ta in in g  im portant 
in form ation  rela tive to  the area, popu lation , language, c lim atic  con 
d ition s, topography, lead in g  industries, etc., o f  the p rin cip a l consular 
d istricts in  foreign  countries— w as com piled  and distributed  to aid 
exporters in the selection  o f  su itable m arkets for  their  m anufactured  
products; th is has been w ell received  and h as proved m ost helpfu l. 
A  second ed ition  o f  the D irectory  o f  the U n ited  S tates E xp orters of 
L eather M anufactured G oods w as published. T he d iv ision , during  
the year, established contact w ith  about 230 add itional exporters and, 
o f  these, added to  the bureau’s E xp orters’ In d ex  159, w ith  invested  
capital o f approxim ately  $159,000,000.

M any requests re la tin g  to production  and the im port and export 
trade in  com m odities handled  by the d iv ision  have been received  
from  m anufacturers, trade associations, and editors o f  trade p ub li 
cations; the replies to these have involved  a great deal o f  orig inal 
and research w ork, com m ercial analysis, and the preparation  of 
g ra p h ic  charts. T he d iv is ion  has continued its  close cooperation  w ith  
the various advisory com m ittees and trade associations. T h e ch ief 
o f  the d iv ision  has, by request, attended a num ber o f  conferences in 
various parts o f  the U n ited  S tates, where w ere discussed m any  
problem s rela tin g  to  the industry  and trade and advice w as given  
as to the selection  o f  potentia l m arkets, the m ost effective m ethods of 
d istribution , and sa les prom otion  abroad.

T h e bureau, w ith  the close collaboration  o f  the trade, has recently  
appointed  an assistant trade com m issioner who w ill, in  the fiscal year 
1928, in vestiga te  in  G erm any the boot and shoe and a llied  industries, 
w ith  the v iew  o f  prom oting the exports from  the U n ited  States  
o f  these com m odities.

SPE CIAL TIES DIVISIO N

T he d irect-sales service rendered d u rin g  the past year by  the 
sp ecia lties d iv ision  show ed very sa tisfactory  resu lts, and Am erican  
specia lties m anufacturers reported orders received through th is serv 
ice in am ounts ran g in g  from  $100 to  $10,000. O ne contract alone, 
obtained by an A m erican office-appliance firm w ith  a fo re ig n  state  
railw ay, resulted in  the p la c in g  or equipm ent am ounting to approxi 
m ately  $0,000 per year. P laygrou n d  apparatus, toys, scientific and 
professional instrum ents, business equipm ent, and num erous other 
com m odities figure in th is  specia l service.

S ince the organ ization  o f  the specia lties d iv ision  early  in  1921 it 
has a lw ays stressed th is  m erchandising  service, con sistin g  o f  specific 
sa les “ lead s,” assistance in  p la n n in g  fo re ig n  sales cam paigns, and 
th e extension  o f  ex istin g  m arkets for  A m erican-m ade specia lties. A s  
the d iv ision  is  concerned w ith  p rom otin g  foreign  sales o f m ore than  
20 m ajor groups o f  com m odities— in clu d in g  (besides those m entioned  
above) such diverse classes o f  m erchandise as furn iture, g lass, novel 



F ORE I GN -  A N D  D O M E S T I C  C O M M E R C E 1 0 9

ties, m otion p ictures, prin ted  and lith ograp h ed  m atter, etc.— it can 
readily  be seen th at its  c lien tele  is  extrem ely  la rg e  and o f  a h ig h ly  
specialized character.

T he im portance o f the specia lties trade as a w hole is quite apparent 
when it  is  considered th at d u rin g  the calendar year 1926 $167,048,676 
worth o f A m erican specia lties w ere exported , representin g an increase  
of m ore than $11,000,000 over the preced ing year.

T he past-year established a new  record in  the services rendered by  
the d iv ision  to the industries com ing w ith in  its jurisd iction . In  the  
last s ix  m onths o f  the fiscal year 1926-27, 5,442 in quiries were 
received p erta in in g  to the sp ecia lties field , w h ich  figure exceeds the  
total for  any previous entire year. T he volum e o f  th e work in  g en 

eral show ed a proportionate increase.
In  add ition  to the service afforded to A m erican m anufacturers o f  

specialties the d iv ision  m aintains an exp ort-ad vertisin g  service and 
also keeps in  touch w ith  the activ ities  o f  exp ort m erchants, com m is 
sion houses, and a llied  enterprises, w ith  a view  to a id in g  th is  im 
portant elem ent in our exp ort trade.

A  new  step in  the d iv is io n ’s service to  a ll o f  these grou p s has been 
the pub lication  o f  a foreign-m arket bu lletin , ap p earin g  a t  m ore or 
less regular in terva ls and g iv in g  them  the benefit o f  the grea t m ass 
of foreign  sales and m arket data  w h ich  form erly  it w as difficult to  
distribute to the interested trades through the usual channels.

B esides the services carried  on from  the W ash in gton  headquarters, 
the d iv ision  has also m ain tained  a m ore d irect contact through con 
ferences and v is its  by bureau representatives to m any o f  the lead in g  
trade and m an u factu rin g  centers in the U n ited  S tates. T h is  phase  
of its work has been unusually  valuable in brin g in g  about a better 
understanding o f  the problem s co n fro n tin g  the industries and busi 
ness in terests th,at it  is try in g  to serve.

T he usual close contacts have been m ain tained  w ith  the various 
trade associations com ing w ith in  the sp ecia lties field.

T he d iv ision , w ith  the assistance o f  the bureau’s field staff and 
the consular officers, m ade num erous specia l stu d ies covering foreign  
m arkets fo r  a v ide range o f  A m erican-m ade specia lties. T he resu lts  
of m any o f  these stu d ies have been pub lished  as foreign-m arket 
bulletins, trade-inform ation  bulletins, and specia l circulars.

One o f  the features o f  the w ork o f  the sp ecia lties d iv is ion  is  its  
exp ort-ad vertisin g  service. T h e grow th  in trade and the in terna 
tional flow o f  m oney can be reduced to  figures, but under ex istin g  
conditions no such m eans ex ist for  m easuring trends in export adver 
tising. H ow ever, ju d g in g  from  th e expressed op in ion  o f  ad vertisin g  
m anagers and agencies engaged  in  p lac in g  such business and from  
the num ber o f  inquiries on the subject com in g  to the sp ecia lties d iv i 
sion, i t  w ou ld  appear th a t th e volum e o f  ad vertisin g  in foreign coun 
tries m ust be increasing now a t a m ore rapid  rate than the trad e  
totals them selves. A n d  it  is  on ly  log ica l to assum e that during the  
next decade there w ill be a vast increase in the ad vertisin g  abroad o f  
products designed  for  in d iv id u a l consum ption.

T he bureau h as undertaken to offer certain  services to A m erican  
firms interested  in  the problem  o f exp an d in g  th eir  foreign  sales  
through pub lic ity . T he specia lties d iv ision  has collected data  on the  
m ethods, m edia , and other fa c ilit ie s  availab le to the A m erican  adver 



tiser  in  a ll foreign  countries, and the d iv ision  is  able to render effec 
tive  assistance in  connection w ith  m ost foreign  ad vertisin g  problems. 
I t  m ust be em phasized, how ever, that the service offered is  one o f  g iv 
in g  facts rath er than professional advice, the latter being a function  
o f  the professional advertiser or o f  the ad vertisin g  agencv. I t  should  
be noted th at an increasing num ber o f  ad vertisin g  agencies are inter 
e stin g  them selves in the subject and that an im pressive num ber of 
such establishm ents are to-day in  a position  to provide for their 
clien ts an in te llig en t and capable service in  oversea fields.

D u rin g  the la st year the num ber o f  foreign  pub lications concerning  

w hich  in form ation  is availab le in the specia lties d iv ision  has in 
creased from  less than 4,000 to approxim ately  10,000. S p ecia l studies 
have been m ade— such, for  exam ple, as those o f  poster ad vertisin g  in 
G erm any, France, and E n g la n d  and o f m otion-p icture ad vertisin g  in 
L a tin  A m erica. In  conjunction  w ith  the autom otive d iv ision  two 
trade in form ation  b u lletin s on the ad vertisin g  o f  autom otive products 
have been published, and a th ird  is nearing com pletion.

In  M ay there w as in itia ted  a m eans by w hich  new s o f  special inter 
est to  advertisers could read ily  be m ade available p eriod ica lly  to  those 
firm s w h ich  in  recent m onth s have requested such service, as w ell as 

to  the bureau’s d istr ict offices. T h e d iv ision  prepared a specia l m ail 
in g  lis t  w h ich  includes trade associations, ad vertisin g  agencies, in d i 
v idual m anufacturers, and publishers o f  journals devoted to  advertis 
ing. T h is  service takes th e form  o f  a foreign-m arket bu lletin  on 
ad vertisin g  abroad, w ith  no regular in terval betw een issues but with  
th e exp ecta tion  th a t 10 or 12 num bers per year w ill  be sent to  the 
rap id ly  gro w in g  m a ilin g  list.

T h e m otion-p icture section  w as officially organized on J u ly  1, 1926, 
and, considering the short tim e th a t it  h as been established , its 
achievem ents during  the p ast year are really  notable. M ore than 
2,700 inquiries were received from  the trade. T h e num ber o f  in 
qu iries increased nearly  one-th ird  a fter  M arch 15, 1927.

T w o trade in form ation  bulletins, four foreign-m arkets bulletins, 
and a large num ber o f  articles were pub lished  on the m otion-picture  
trade. A lso , a specia l w eekly press service w as inaugurated  last S ep 
tem ber under the t it le  “W orld w id e M otion-P icture D evelopm ents.-’

A  specia l stu dy  o f  m otion-p icture theaters in  a ll foreign  countries 
w as m ade, includ ing  a ll the pertinent fa cts  concerning theaters now  
in  use and an estim ate o f  theaters under construction . S im ilar  
studies covered short subjects and industrial films. T h e bureau’s 
E uropean  offices w ere in structed  to  fu rn ish  m onth ly  a brief resume 
o f  film  conditions in  their  respective territories. " T he data thus  
obtained were used m ore or less as a basis for the section’s weekly  
press service.

A  considerable am ount o f  special work by the m otion-picture sec 
tion  included the preparation  o f  detailed  in form ation  on a ll foreign  
m arkets for the F ilm  Y earbook (pub lished  by the F ilm  D a ily ) ,  
w h ich  ran it as a special section  o f  m ore th an  75 pages. A t  the re 
quest o f  the Secretary o f  Comm erce, the bureau obtained from  all the 
new s-reel com panies pictures covering scenes o f th e M ississipp i flood, 
fo r  the perm anent files o f  the departm ent.

T he section furnished  to  a  w ell-know n investm ent house in  C h i 
cago data w hich  were used as th e  basis for  a booklet en titled  “ The  
M otion-P icture In d u stry  as a B a sis  for  B on d  F in a n c in g .” Close
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contact has been m ain tained  w ith  the m otion-p icture trade associa 
tions, both by correspondence and by specia l conferences. L ikew ise, 

the section has m aintained  close relations w ith  th e m otion-p icture  
d iv isions o f  other G overnm ent departm ents and on a num ber o f oc 
casions has secured film s from  these sources for  specia l sh ow in g  
abroad. A  g reatly  increased interest in  industrial film s has m ade it  
necessary for the section to start a stu dy  o f th is field , and p lans have  
already been m ade to com pile accurate lis ts  o f the industria l film s 
availab le  in  th is country, together w ith  fu ll  in form ation  as to  th e  
m ethods by w hich th ey  m ay be d istributed  abroad. T he in terest in 
m otion-p icture equipm ent has also g rea tly  increased, and th e section  
is p lan n in g  to  cover th is field during the com ing year.

A  specia l m otion-p icture trade com m issioner w as appoin ted  early 
last A u g u st and in Septem ber established h is headquarters in  P aris. 
H is  m ission  is to  survey film  cond itions in  E urope and to  observe  
closely  any ag ita tion  or leg is la tio n  against A m erican  pictures. D u r 
in g  the p ast year he v isited  a large  num ber o f the lead ing  m otion- 
picture trade centers in E u rope, and as a resu lt o f  h is investiga tion s  
he subm itted  176 reports and kept the section at W ash in gton  fu lly  
in form ed on the m otion-p icture trade in th at area. In  add ition  to  
his other duties, th is trade com m issioner m ain tains close contacts  
w ith  the various m otion-p icture interests in  E urope and g ives a ll p os 
sib le assistance to the officers o f  A m erican com panies w ho travel in  
th at area. I t  is read ily  apparent that th is k ind o f  service to the  
A m erican m otion-p icture trade is  o f  in estim able value.

TE X T IL E  DIV ISIO N

T he tex tile  d iv ision  w as esp ecia lly  active during the p ast year m 
its efforts to  prom ote foreign  trade in yarns, hosiery , b ath in g  su its, 
knitted  outerw ear and underw ear, corsets and  brassieres, hats, ready 
m ade w earing apparel, and haberdashery, not to m ention num erous 

stap le lines for  w h ich  a substantia l exp ort dem and a lread y  existed . 
There has been a considerable aggregate o f  tr ia l orders for the a fore 
m entioned com m odities from  new  foreign  custom ers, and th ey  con 
s titu te  an “ op en in g  w edge ” w hich  should  resu lt in  an increasing  
volum e o f  business later.

W hen the unusually  large  cotton crop forced raw -cotton prices 
below production  costs, the ch ief o f  the tex tile  d iv ision  w as active in  

in itia tin g  concerted action am ong leaders in  the cotton trade to find 
w ays and m eans o f  preven tin g  financial ruin  to  cotton grow ers— par 
ticu la r ly  through price stab ilization , extension  o f  the uses o f  cotton, 
and the find ing o f  new m arkets fo r  A m erican cotton goods. The  

ch ief o f  th is d iv is ion  also rendered considerable assistance to  the  
C otton T ex tile  In stitu te , an organ ization  representin g the first defi
n ite  attem pt o f  northern and southern cotton m anufacturers to 
cooperate in so lv in g  som e o f  the m ajor difficulties o f  the cotton 
m anufacturing  industry.

A t  the request o f  the rayon branch o f  the S ilk  A ssociation  o f  
A m erica, the tex tile  d iv ision  inaugurated a very com prehensive  
m onth ly  sta tistica l analysis o f  rayon im ports, sh ow in g  qualities, 
deniers, countries o f  or ig in , prices, etc ., o f  rayon yarns im ported. 
T h is has proved o f consid erable value to rayon producers and con 
sum ers in  the U n ited  States.



112 R E P O R T  T O  T H E  S E C R E T A R Y  O F  C O M M E R C E

Im p ortan t services o f  th is  d iv ision  in  effecting  governm ental econ 
om ies (and  a id in g  A m erican  in d u stry ) through coopei'ation -with 

other departm ents have been m entioned earlier in  th is  report (p . 7 8 ) .

S P E C I A L I Z E D  T E C H N I C A L  S E R V I C E S  T O  B U S I N E S S

COM M ERCIAL IN T E L L IG E N C E  D IV ISIO N

“ W e have increased our export business just 20 per cent during  the 
past year as a resu lt o f  the cooperation o f  your office,” a N ew  Y ork  

ex p o rtin g  house w rites to  th e bureau’s com m ercial in te lligen ce  d iv i 
sion  a t W ash ington . A n d  an O hio  m anufacturer says: “ Y ou have  
helped  us to  double our volum e o f  exp ort business d u rin g  the past 
year.” T hese expressions serve to  illu strate  the value p laced on the  

d iv is io n ’s  efforts by th e  firm s th a t it  aids.
T he com m ercial in telligence d iv is ion  m ay w ell be regarded as the  

bureau’s clearin g house o f  in form ation  regard ing  m erchandise buyers 
o f  a ll types in the oversea m arkets. A  very active file m aintained  
in  th is d iv ision  now  contain s deta iled  reports on approxim ately
300,000 fo re ig n  business concerns; m an y o f  these are now  buyers o f  

A m erican  products, others are prospective purchasers and good sales  
contacts, w h ile  there are also reports on foreign  firms th at fa ll  in to  
quite another class. T o th is  file there w ere added, d u rin g  the fiscal 
year just closed, m ore than 42,000 reports. T hese W orld  T rade D i 
rectory reports are in great dem and. T h ey  are fu rn ished  on ly  to  
registered bureau c lien ts, upon request. A  str ik in g  evidence o f  the  
grow th  o f  th is  service is the fa c t  th a t d u rin g  the fiscal year 1926-27  
the bureau received  requests for  72,439 reports o f  th is  character, as 
com pared w ith  11,684 for  the fiscal year 1920-21— representing  m ore  
than a s ix fo ld  increase in a six-year period. T hese reports are kept 
current n ot on ly  by revisions from  the field but also by  supplem ental 

in form ation  received  from  business concerns in  th is  country, as 
w ell as banks and com m ercial organizations, w hose cooperation is 
invalu able.

M uch o f  the value o f  th is service lies in  the ab ility  o f  the bureau  
to  su p p ly  deta iled  and pertinent in form ation  on foreign  business 
concerns located  in the sm aller and m ore obscure trade centers, as 
w ell as in  the large com m ercial centers o f  th e  w orld ; and th is is  m ade  
possib le by  the excellen t w ork o f the foreign  field staff o f  th e D e 

partm ent o f  S tate , who su pp lied  a large part o f  the reports em braced  
in th is  file.

M uch progress has been m ade during  the p ast fiscal year in  stan d 
ard izin g  the lists  o f  fo re ig n  im porters and dealers in various com 
m odities. T o make such lists  m ore u sefu l, m ain com m odity  groups 

have been subd iv ided  to su it the specific needs o f  A m erican exporters. 
D u rin g  the p ast fiscal year there were d istributed from  the W ash 
ington  office o f  the bureau 134,556 o f  these com m odity  dealer lists  
and from  the d istr ict and cooperative offices 537,144, m akin g  a to ta l 
o f  671,700— an increase o f  about 9 per cent over the preced ing fiscal 
year. In  add ition  to  the m ultigrap hed  lists, it  was necessary la st  
year, in  serv in g  bureau clien ts, to  com pile and typ e m ore than 7,000 

specia l lists. M uch w ork is involved  in the checkin g and revision  
o f  the trade lists  a fter  publication  to  keep them  accurate and up
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to date. A  great deal o f cred it is  due the Consular Service o f  
the D epartm ent o f  S ta te  fo r  new  m ateria l supp lied  for  these trade  
lists and for  corrections to lists  that have been published. A n  effort 
is m ade to revise such lists  in the field every 12 m onths.

A n other service o f  the com m ercial in telligence d iv ision  w hich has 
proved very h e lp fu l is that o f su ggestin g , in  in d iv id u al cases, su it 

able foreign  sales agents to handle m erchandise lines in a  territoria l 
division  on an exclu sive  sales basis. T h is work requires m uch care 
and research. M any bureau c lien ts have reported that, through th is  
service, th ey  have concluded sa tisfactory  and profitable connections.

T h is d iv is ion  m akes the first checking on foreign  trade op p or 

tunities received  from  the field, in  an effort to  determ ine th e relia 
b ility  and general stan d in g  o f  the inquirers prior to  the pub lication  
o f such trade opportun ities to A m erican business concerns. O ppor 
tunities checked through the d iv ision  d u rin g  the past fiscal year  
num bered 6,227.

T o a considerable num ber o f  banks in  th is  country the com m ercial 
in telligence d iv is ion  reports foreign  concerns and in d iv id u a ls that  
are sa id  to be resortin g to  objectionable business practices— also re 
p ortin g  firm s in foreign countries that are invo lved  in  financial diffi
culties, fa ilures, liqu idations, etc. C onfidentia l reports o f  th is  char 
acter are m ade b im on th ly  and have been found  to be a valuable aid  
in m akin g e x p o r tin g  sa fe r  fo r  A m erican  business men.

D IV ISIO N  OF COM M ERCIAL LAW S

T he principa l object o f  the d iv ision  o f  com m ercial law s is the pro 
tection o f  A m erican firm s engaged  in  foreign  trade— through d is 
sem ination o f  in form ation  regard ing  fo re ig n  com m ercial law s, ta x a 
tion, insurance, patents and trade-m arks, and through th e adjustm ent 
of trade difficulties and the endeavor to  rem ove their  un d erly in g  
causes. I t  should  be clearly  understood that, in its  service w ith  
respect to foreign  com m ercial law s, the bureau does not in  any  
sense supp lant A m erican  attorneys. I ts  w ork a lon g  th is  lin e  is  
m erely supp lem entary to that o f  our law yers w ho handle cases abroad  
and are interested in  fo re ig n  procedure. In  very m any cases the  
bureau provides d irect and concrete help  for  them . Som e o f  the  
m ost cordia l com m endation o f  the d iv ision  o f  com m ercial law s comes 
from  attorneys who avail them selves o ften  o f the data w h ich  it  is  
in a position  to furnish . F ew  law yers in  th is  country possess fu ll 
know ledge o f  the in fin ite ly  com plex lega l system s o f  fo re ig n  countries, 
and th ey  regard w ith  approval the m aintenance in th is departm ent 
of a fu n d  o f  in form ation  o f  th is  character— inform ation  th a t they  
m ight o th erw ise  have the utm ost difficulty in obtain ing. F a r  from  
dim in ish in g their practice, the bureau’s service in  th is  respect tends  
to increase i t  m ateria lly , an d  enables them  to  proceed in each case 
with greater confidence and a larger prospect o f  success.

T he section o f  leg a l in form ation  m ain tains current data relative  
to the com m ercial law s o f  a ll foreign  countries— approxim ately  
1,800 files, covering such subjects as agen cy; bank in g; bankruptcy; 
contracts; corporation  la w ; negotiab le instrum ents; pow ers o f  
attorney; real prop erty; sales docum ents; and trade restrictions, 
customs, and practices. W ith in  the past year specia l stu dy  has been 
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given  to exclusive sales agreem ents, conditional sales, and h ire-pur 
chase contracts. A  series o f pub lications on trad in g  under the 
law s o f  various fo re ig n  countries has been continued . T rade in fo r 
m ation bulletins published include those en titled  “ P ro testin g  D rafts  
in  G erm any, A u str ia , H u n gary , S w itzerlan d , D a n zig , C zechoslovakia, 
B u lgaria , and R u m a n ia ” and " B il ls  o f  E xch an ge: P ractices in 
F oreign  C ountries R egard in g  P aym en t-on -A rriva l B il ls .” The 
m on th ly  issu e  o f  the “ C om parative L aw  Series ” has been o f particu 

lar in terest to the lega l profession.
T h e ta x  section , h av in g  m ade exhaustive studies o f  the principles 

o f ta x a tio n  system s in  m any fo re ig n  countries, especia lly  w ith  refer 
ence to  A m erican  firms d oing business abroad, now’ m ain tains current 
in form ation  regard ing  th e developm ent and app lication  o f  law's and 
regulations. R ela tive  advantages o f different m ethods o f  d o in g  busi
ness have been studied , the subjects o f  particu lar m om ent being es
tab lishm en t o f  agencies, branches, or subsid iaries o f  A m erican  organ 
iza tion s; reg istration , licen sin g , or incorp oration; taxation , and re 

ports required. D u rin g  the past tw o years a m em ber o f  the division  
has spent considerable tim e in  the m ore com m ercially  im portant 
E uropean  countries in v estig a tin g  these subjects, th e  in form ation  thus 
obtain ed b eing  m ade available through  current reports and publica 
tions relative to “ do in g  business ” and “ taxation  affecting  business ” 
in  different countries.

T he trade-m ark section has system atica lly  expanded (to  include all 
com m ercially  im portant countries) its services o f  p rotectin g  A m er 
ican exporters in  their industria l-property  r ig h ts  through  discover 
ing, in vestiga tin g , and rep ortin g  piracies. C urrent in form ation  is 
m aintained on the subject o f  patents, trade-m arks, cop yrigh ts, and 
u n fa ir  com petition . N am es o f  fo re ig n  attorneys sp ecia liz in g  therein  
are on file. P ro m p t and practical assistance has, on num erous oc 
casions, been rendered to  A m erican firm s. C ooperation w ith  the m o 
tion -p icture industry  has p ractica lly  e lim inated  p iracy  in  th is  field. 
A s an in d irect resu lt o f  the section’s activ ities, co p yrigh t conventions 
have been concluded w ith  P o lan d  and C zechoslovakia  in  add ition  to 
those countries a lready sign atory  to  such agreem ents.

Current in form ation  regard ing  insurance law s o f foreign  countries 
has been furn ished  by the insurance and trade-cla im  section. S ta tis 
tics on life  insurance throughout the w orld  have been collected. 
T hese efforts have been so w ell received  th a t such data w ill be pub 
lished  annually . T h is  section , during the past year, has assisted  also 
in  the h a n d lin g  o f  500 cla im  adjustm ents in v o lv in g  am ounts ranging  
from  $35 to $75,000— after a ll other agencies had fa iled . Coopera 
tion  has been extended to A m erican firm s in th e rem oval o f  trade 
difficulties a r is in g  from  m isunderstandings or differences i ç  trade  
custom s or requirem ents or from  m istakes o f  fact. T h rou gh  frien d ly  
representations, ad justm ents have been effected and good  wdll for  
A m erican trade has been m ain tained . Im proper or questionable  
practices o f  fore ign  traders discovered through in vestiga tion  o f  such 
difficulties are recorded for  the protection  o f  A m erican firm s. W here  
conditions have w arranted, action has been taken w ith  the cooperation  
o f other G overnm ent departm ents look in g  tow ard the rem oval o f  
un d erly in g  causes o f  the difficulties investigated .

T he d iv ision  consisten tly  refuses to handle co llections, but in  m any  
instances i t  has aided in  such m atters by fu rn ish in g  practica l advice
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and the nam es o f  attorneys or collection  agencies regarded as com 
petent to  represent A m erican  firm s. P ertin en t in form ation  is  on file  
relative to m ore than 6,000 attorneys in  450 foreign  cities.

F IN A N C E  A N D  IN V E S T M E N T  DIV ISIO N

T he increasing usefu ln ess o f  the bureau’s finance and investm ent 
d iv ision  is show n clearly  in the m ounting  num ber and variety  o f  the  
inquiries addressed to  it  by A m erican bankers, underw riters, and in 
vestors. W ith  the grow th  o f the U n ited  S ta tes  as a cred itor N ation , 
each year has seen a greater num ber o f  new  fo re ig n  issues under 
w ritten  and a rap id ly  r isin g  proportion  o f  the to ta l foreign  issues 
circu lating  here, about w hich prospective investors inquire. W ith  
the arrival in  our m arket o f  m ore and m ore issues o f  fo re ig n  prov 
inces and m u n icip a lities, the d iv is ion  has expanded g reatly  its m a 
terial on th eir  finances. E v en tu a lly  the d iv ision  expects to have  
as com plete in form ation  in  th is  w ider field  as it  already has on the  
finances o f  central governm ents.

T h e ad d ition  o f  another research assistant to  the d iv is io n ’s staff 
has enabled it to  com pile m ore tru stw orth y  sta tistics  on current 
A m erican investm ents abroad. T hese sta tistics are now  issued to the 
press m on th ly  and are pub lished  by th e bureau quarterly. T he sta tis 
tics o f  seven previous years have been revised by p a in stak in g  research  
for a forth com in g  pub lication  on the u n d erw ritin g  activ ities  o f  the  
U n ited  S tates since 1914.

D u rin g  the year th e d iv is ion  issued e ig h t p am phlets on finances 
abroad and three m ore are n early  com pleted . T he num ber o f  m im eo 

graphed circulars sent to the d iv is io n ’s m a ilin g  lis t  registered a great 
increase.

T he statem ent o f  the in ternational balance o f  p aym en ts o f  the  
U n ited  S tates for  1926 w as refined by the inclu sion  o f  about 30 new  
groups o f  transactions to ta lin g  m ore than a b illion  dollars. T h e  
A m erican “ balance o f  paym ents ” is  now  m ore com plete th an  that 
of any fo re ig n  country. T h e questionnaire on th e so-called un 
funded item s in  our in ternation al trade e lic ited  w h o lly  new  in form a 
tion on the im portance o f  the U n ited  S ta tes as an international 
depository o f  short-term  funds.

D u rin g  som e fou r m onth s o f  the year the ch ief o f  th is  d iv ision  
was on a tour o f  in vestiga tion  in  E urope, w here he served as an ex 
pert w ith  the A m erican  d elegation  at the W orld  E conom ic C on fer 
ence at Geneva.

D IV IS IO N  OF FOREIGN TA R IFFS

In  add ition  to carrying out its  long-estab lished  task  o f  ad v isin g  
exporters as to foreign  tariffs and trade regulations and assistin g  
them  in  avo id in g  or overcom ing difficulties, the d iv ision  o f  foreign  
tariffs h as m ade defin ite progress a lon g  several lin es o f  work th at  
give prom ise o f great potentia l service.

A s  in  previous years, a grea t m any inquiries fo r  in form ation  as 
to  fo re ig n  rates o f  duty on specified products have been an sw ered ; 
the docum entation  required by fo re ig n  governm ents to  accom pany  
im ports in to  their  jurisd iction  has been exp la in ed ; pure-food  law s,
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com m ercial travelers’ regulations, and related  cond itions o f  trad ing  
w ith  fo re ig n  countries have been outlined— all in  response to  inquiries  
by telegram , by  m ail, and in  person.

M ore deta iled  stu d ies o f  specific problem s have also been m ade—  
as, for  instance, th e advantages and d isadvantages (fro m  th e tariff 
stan d p oin t) to  an  A m erican m anufacturer in  estab lish in g  an assem 

b ly  p la n t in various parts o f  th e B r itish  E m p ire, w ith  data con 
cern ing th e tariff treatm ent th a t w ou ld  be accorded the resu ltin g  
product, not on ly  in  countries o f  the B r itish  E m pire itse lf  but also  
in n eigh b orin g  areas, such as th e F rench  colonies. T h rou gh  studies  
such as these th e m anufacturer is  able to  g e t defin ite, reliab le  in fo r 
m ation on m atters o f  v ita l sign ificance to  h is plans.

T h e p a st year has also seen the successfu l so lu tion  o f a num ber of 
other problem s in  w h ich , w ith  th e cooperation  o f th e  F o re ig n  C om 
m erce Service, exporters have been extricated  from  difficulties and 
obstacles have been rem oved from  the path  o f  our fo re ig n  trade. 
T he acceptance by a E uropean  country— w ith o u t further certifica 
tion— o f the U n ited  S tates F ederal inspection  certificates covering  
certain  m eat products, thus a v o id in g  add itional routine and fees; the  
acceptance w ith ou t change o f an o ld -estab lished  label, w ith  on ly  an 
additional label sh ow in g  the m ark o f  orig in , by a country w ell know n  
for  its  str ingency  in  regard to  the “ m ark in g-of-orig in  ” require 
m ents ; the acceptance by the adm in istration  o f a large  S ou th  A m eri 
can c ity  o f  a particu lar typ e  o f  scale m anufactured  in  the U n ited  
S tates, w h ich  had p rev iou sly  been objected to  on purely  technical 
grounds— these instances illu strate  the type o f  problem  in  th e  so lu 
tion  o f  w hich the d iv is io n ’s services have been o f  value.

A n  in teresting  instance o f  “ preventive service ” is  to  be found in  
the case o f  a sh ipm ent o f  catalogues w hich  a firm  rvas on the po in t o f  
sen d in g  to  custom ers in a country w hich  lev ies such h igh  duties on 
cata logues that the resu lt w ou ld  have been d isproportionate expense  
to  th e recip ien ts and consequent i l l  w ill tow ard the sender; a telegram  
from  the d iv is ion  caused th e sh ip m en t to  be held  up p en d in g  the  
receipt o f  a letter  from  the bureau ex p la in in g  th e d isadvantages o f  
th is  m ethod and o u tlin in g  a m ore sa tisfactory  w ay o f d istr ib u tin g  
the catalogues.

Specia l stu d y  has been m ade o f  p articu larly  im portant subjects, 
such as tariff revisions p en d in g  and prom ulgated , to  determ ine their  
effect upon our export trade. T h e question o f certificates o f  orig in  
as applied  to ind irect trade has been g iven  carefu l consid eration , as 
th is problem  is one o f  increasing im portance to A m erican exporters 
endeavoring to  handle a num ber o f  sm all m arkets (p articu larly  
in  E u rop e) more efficiently by estab lish in g  central w arehouses in  one 
or m ore large cities and d istr ib u tin g  from  these over the ad jo in in g  
countries. I f  the enjoym ent o f  the low est tariff rates in  the country  
o f  final destination  is subject to  the production  o f  a certificate o f  
o r ig in  m ade out in  the country o f  orig ina l sh ipm ent, th is  constitutes  
a severe im pedim ent to  the practice just m entioned, since it is  im pos 
sib le  to tell, at first sh ipm ent, to w h at country any p art o f  the sh ip 
m ent w ill u ltim ately  be destined. A  satisfactory  so lu tion  o f  th is  
problem , to be incorporated in  com m ercial treaties to  be negotiated  
w ith  the countries in  question, w ill be o f grea t value to  A m erican  
trade.
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C ooperation w ith  the D epartm ent o f  S ta te  in an a ly z in g  trade  
problem s such as the above, ar isin g  in  th e course o f  com m ercial- 
treaty negotia tion s, has been continued as in  form er years. T he m a 
terial for  a num ber o f  stu d ies for  th e use o f the A m erican delegation  
to the W orld  E conom ic C onference held  at G eneva in M ay, 1927, 
was prepared in  the d iv ision . T h e ch ief o f  the d iv ision  attended th is  
conference in  th e capacity  o f  technical adviser to  the A m erican  d ele 
gation. T he tariff problem s discussed at the P a n  A m erican  C om 
m ercial C onference held  in W ash ington  d u rin g  M ay, 1927, were 
closely fo llow ed , and th e procedure resu ltin g  from  the resolutions o f  
that conference is b eing  carefu lly  studied.

D efin ite progress has been m ade d u rin g  the year on the program  
o f publications. A nnouncem ents o f  foreign  tariff changes o f interest 
to the A m erican exporter have, as before, occupied several pages  
of each o f  the w eek ly  issues o f  Com m erce R eports, in w hich  there  
have also appeared specia l articles d iscu ssing  particu lar subjects in  
greater d eta il— such as the steel protection  in  B ritish  In d ia  and  
the new B r itish  m erchandise m arks act. D u rin g  the year there was 
issued a trad e-in form ation  bu lletin  en titled  “ Sh ip m en t o f  Sam ples  
and A d v ertis in g  M atter to  A sia , A fr ica , and the In su lar  P osses 

sions ”— the fourth  in a series th a t covers a ll the countries o f  the  
world. A  pub lication  in w hich  the export duties o f  the w orld  have  
been com piled is in  the hands o f  the printer and w ill soon appear. 
T he m anuscript fo r  a handbook on P rep a r in g  S h ip m en ts to  L atin  
Am erican C ountries is now read}' for  the printer.

M arked progress has also been m ade in the issuance o f  tariff m anu 
a ls  for  specific industries. A  21-page stu d y  coverin g  the B razilian  
im port duties on electrical equipm ent— listed  accord ing to both the  
B razilian  tariff and the U n ited  S tates exp ort classification schedule—  
w as prepared and issued. The foreign -tariff m anual for  the office- 
appliance industry  w as issued on Septem ber 1, 1926, and has been 
kept up to  date by  a quarterly correction  service. A  sim ilar foreign- 
tariff m anual on the leather-footw ear in d u stry  is a lm ost ready. A  
very im portant p art o f  these tw o m anuals is the correction service; 
there is com piled  a m a ilin g  lis t  o f  all those firm s that have expressed  
the in tention  to keep the m anual in active use, and every  three m onth s  
replacem ent sheets bearing corrections are sen t to  a ll addresses on 
th is list.

A  start has also been m ade in a d irection  th at offers great scope  
for expansion  and prom ises inestim able, service. In  the bureau’s 
d istrict offices the pressure o f  current w ork has a lw ays been such 
that prom pt, com plete checking o f  the basic tariff m aterial on file 
in  those offices has seldom  been feasib le. A ccord in g ly , tariff inquiries 
have tended, in  large proportion , to  grav ita te  to  W ash in gton  for  
reply. B u t w ith  the expansion in num ber o f  the bureau’s district 
offices in  recent years, th e p o ssib ility  o f g iv in g  prom pt tariff service  
by telephone to  exporters in a ll parts o f  the country now depends 
only on the p rov id in g  o f  trained  tariff experts in those offices 
equipped w ith  extensive and clear basic files kept up to date by m eans 
of a sim p ly  operated “ autom atic ” correction  service from  W ash 
ington. T h e bureau has m ade a b eg in n in g  a lon g  th is  line. In  sev 
eral d istr ict offices the tariff service is now handled by men w ho have  
gone through a period o f  tra in in g  in the d iv ision  o f  fo re ig n  tariffs
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at W ash ington . A  start has a lready been m ade in  the provision  o f  
the correction service for  the district-office files. T h is new  system  
is an experim ent subject to  im provem ent, but in v iew  o f  the im 
portance that tariff service assum es in th e work o f  the d istr ict offices, 
its  p erfectin g  and expansion  m ay be counted upon to be o f  great 
value to the A m erican  export trade.

D IV IS IO N  O F  R E G IO N A L  IN F O R M A T IO N

T he adm in istration  o f  the regional w ork at W ash in gton  w as re 
organized  on J u ly  1, 1926. I n  v iew  o f  the gen era lly  sim ilar typ es o f  
service rendered b y  the form er E uropean , F a r  E astern , and L atin  
A m erican  d iv ision s, these w ere consolidated  in to  one d ivision- ca lled  
“ d iv is ion  o f  regional in form ation .”

T h e d iv is ion  has fo llow ed  econom ic events and tendencies abroad 
and prepared for pub lication  its  observations upon such factors as 
concerned A m erican com m ercial and financial interests. W eek ly  
trade cablegram s, m onth ly  econom ic cablegram s, and specia l articles 
(based on reports o f  A m erican com m ercial attaches and consular  
officers and research by m em bers o f  th e  d iv is io n ) appeared d u rin g  the  
year in  Com m erce R eports, and num erous specia l circulars and trade  
in form ation  bulletins w ere published.

T he trade in form ation  bu lletins consisted m ain ly  o f  econom ic and 
com m ercial surveys o f  m arkets p resen ting  op p ortu n ities fo r  trade  
developm ent but concerning w hich  little  had been published. T hese  
included E th io p ia , N ew  Zealand, Sum atra, H a w a ii, P ortu ga l, C zecho 
slovak ia , S w itzerlan d , E cuador, and P araguay . O ther b u lletin s is 
sued were those en titled  “ M arketing  in  the Scan d in avian  C ountries,” 
“ B u sin ess P ractices in  G reece,” “ T ravel R outes in  Caribbean Coun 
tr ies ,” and several pam phlets on sa les territories in  F a r  E astern  coun 
tries. M anuscrip ts o f  handbooks on the A n g lo -E g y p tia n  Sudan and 
on the K ingd om  o f  the Serbs, Croats, and S loven es w ere subm itted  
to the ed itoria l d iv ision  for  p ub lication  in  the near futu re.

N early  100 m im eographed circulars were d istributed  to  the m a il 
in g  lis ts  o f the d iv ision . T hese included  subjects such as “ C hinese  
trade s itu ation ,” “ C on ditions govern in g  trade in  Cuba,” “ F o re ig n  
trade o f  G reece,” a series o f  circulars o u tlin in g  a b ib liography o f  
F a r  E astern  countries, and a revised  set o f  circulars on liv in g  costs 
and office-operating expenses in fo re ig n  countries.

F irm s listed  on the bureau’s E xp o rters’ In d ex  received  specia l trade  
data in the form  o f  confidential m im eographed bulletins. T hese were 
confined, during  the year under review , m ain ly  to  the F a r  E a st  and  
L a tin  A m erica, in v iew  o f  critica l conditions in  those areas. A  sur 
vey  o f  econom ic developm ents in  foreign  countries w as prepared  
each w eek expressly  for  the gu idance o f  the d istr ict offices o f  the  
bureau in  th eir  contact w ith  the business com m unity. In  the arti 
cles for  Com m erce R eports, particu lar atten tion  was pa id  to  subjects 
o f  current econom ic in terest or descriptive m ateria l p erta in in g  to  
p rom isin g  m arkets for  A m erican products.

T h e  d iv ision  has p ractica lly  com pleted  the annual econom ic sur 
veys o f  foreign  countries for  pub lication  in  the forth com in g  F ore ign  
Com m erce Y earbook, w hich is to  be the jo in t w ork o f  the d iv is ion  o f  
sta tistica l research and th e d iv is ion  o f  regional in form ation .
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C ontact has been m aintained  at a ll tim es w ith  other G overnm ent 
departm ents, as w ell as w ith  the A m erican  and foreign  press. A  sur 

vey o f  econom ic developm ents in  the p rin cip a l countries o f  E urope  
was prepared each m onth for  th e D epartm ent o f  A gricu ltu re. 
M onthly cablegram s to the bureau’s F a r  E astern  offices, ou tlin in g  
economic and com m ercial conditions in  the U n ited  S ta tes, w ere d is 
sem inated through  cham bers o f  comm erce and the F a r  E astern  press.

The ch ie f  o f  th e d iv is ion  o f  reg ional in form ation  acted as lia ison  
officer betw een the bureau and som e o f  the other G overnm ent depart 

ments, p articu larly  the D epartm ent o f S tate . In  M ay, 1927, the  
chief o f  the d iv ision  v isited  S w itzerlan d , to  serve as one o f  th e ex 
perts at th e W orld  E conom ic C onference held  a t Geneva.

M any d irect business in quiries were hand led  throughout the year  
by the d iv ision  o f  regional in form ation . M arket analyses and studies  
of in d iv id u al export problem s were m ade fo r  a num ber o f  A m erican  
m anufacturers and exporters. F o r  exam ple, a chem ical com pany  
was aided in  d eterm in ing  the foreign  sa les p ossib ilities for  its  prod 

ucts, a prom inent m ail-order house w as advised  w ith  regard to  the  
practicability  o f  ex ten d in g  its  activ ities  in to  the fo re ig n  field, and a 
w ell-know n financial organ ization  was assisted  in  the com pilation  
of an ex ten sive chart o f  econom ic data.

S T A T IS T IC A L  R E S E A R C H  D IV IS IO N

T he w ork o f  the d iv is ion  o f  sta tistica l research covers general in 
vestigation  and com p ilation  o f  data in th e fields o f  econom ics, s ta tis 
tics, and geograp h y, esp ecia lly  as related  to  industry  and com merce. 
It com piles th e  Com m erce Y earbook and th e  S ta tistica l A bstract 
of the U n ited  S tates, prepares bu lletins and articles an a lyzin g  trade  
and other sta tistics, and furn ishes business men and other inquirers  
with in form ation  on subjects not fa llin g  w ith in  the scope o f  the m ore 
specific com m odity, reg ional, and techn ical d iv isions.

T he principa l new  a c tiv ity  o f  the d iv is ion  d u rin g  the past fiscal 
year was in prep arin g  for the pub lication  o f  a separate foreign  volum e  
of the Com m erce Y earbook. T he yearbook has h ith erto  contained  
about 100 p ages o f  sta tistica l in form ation  on foreign  countries. T h is  
is to  be g rea tly  expanded  and, together w ith  annual review s o f  busi 

ness conditions in such countries prepared by the regional d iv is io n , is 
to be pub lished  as a separate volum e. T he preparation o f  the in itia l 
issue requires the com p ilation  o f  a great m ass o f  sta tistics  for  pre 
vious years, to  be used for com parison w ith  current data.

T he d iv ision  has continued the publication  o f  bu lletins a n a ly z in g  
the foreign  trade o f  th e U n ited  S ta tes  by calendar and fiscal years, 
and sum m arizing  the trade sta tistics  o f  the principal countries o f  the  
world. I t  has also  in itia ted , in  Com m erce R eports, a series o f  quar 
terly articles on the foreign  trade o f  th is  country and a m onth ly  
sum m ary o f  the trade sta tistics o f  the lead in g  foreign  countries. T he  
division  has continued to su p p ly  sta tistica l data reg a rd in g  the U n ited  
States for  standard statistica l annuals and sim ilar publications.

The w ork o f  th is d iv is io n ’s tran slation  section d u rin g  th e year  
covered tran slations from  nine languages, the greater part o f  these  
translations being o f a h ig h ly  difficult and techn ical character.

T he geograph ic section o f  the d iv is ion  has further expanded  its  
activities. T he m ost sign ificant new  und ertak ing o f  the year was th e



preparation , in connection w ith  the C oast and G eodetic S u rvey , o f  a 

base m ap o f  th e w orld  on an equal-area base; th is  show s correctly 
the rela tive m agn itu d e o f  the various countries, therein  differing  
g rea tly  from  the w id e ly  used M ercator projection .

D IV IS IO N  OF STA TISTICS

T h e d iv is io n  o f  sta tistics  com p iles and prepares for  publication , 

m on th ly  and annu ally , statem ents by  countries and custom s districts 
o f  im ports and exports o f  m erchandise, go ld , and s ilv er; o f  vessels 

entered and cleared; and other sta tistics  o f  th e trade o f  th e  U n ited  
S tates w ith  foreign  countries and noncontiguous territories. The 
div ision  issues regu lations and instructions to collectors o f  custom s 

regard in g  sta tistica l reports; hand les the correspondence and in 
quiries re la tin g  to U n ited  S ta tes foreign-trade sta tistics; and pre 
pares the sta tistica l tables published in  the annual report on F oreign  

Com m erce and N a v ig a tio n  o f  th e U n ited  S ta tes  and in  the M onthly  
Sum m ary o f  F ore ign  Comm erce.

F ore ign  Com m erce and N a v ig a tio n  for  1925 w as issued in  two  
volum es, and that practice w ill be fo llo w ed  for  th e  1926 report in  
order to exped ite  the issuance o f  the principa l data for im ports and 

exports.
T he th ird  annual report on the p rin cip a l artic les exported  from  

each S tate  w as com piled  for  th e calendar year 1926.
W eek ly  reports were published sh ow in g  the exports o f  princip al 

gra in s and flour; exports o f  pork products from  p rin cip a l ports; 
im ports o f  raw w ool into B oston , N ew  Y ork, and P h ila d e lp h ia ; and 

im ports o f  w heat from  Canada. T he d iv ision  issues m on th ly  a 
specia l report on im ports o f cotton clo th , by specified trad e d esig 
nations, into five principa l ports, and a sim ilar  report for  im ports 

o f  w ool cloth .
A b out 15 m onth ly  statem ents, sh ow in g  the exports and  im ports o f  

p rin cip a l articles and groups o f  articles, are prepared from  data com 
p iled  for  the M onth ly  Sum m ary and are published before the 
Sum m ary is sent to the printer.

S p ecia l statem ents to the num ber o f  253 are issued each m onth, 
sh o w in g  exports and im ports o f  principa l articles by  countries and 

custom s d istricts, and are d istributed  in m im eographed form  to 
thousands o f  p a y in g  subscribers. B eg in n in g  Jan u ary  1, 1927, a 
charge o f  $1 per annum  has been m ade for these statem ents. N atur 
a lly , th is new  system  in v o lv in g  the paym ent o f  a sm all fee has re 
su lted— for the tim e being, at least— in a sm aller circulation  o f  the  
specia l statem ents. T he bureau fee ls  encouraged, how ever, by the  
fact that 6,217 firm s and in d iv id u a ls have considered the service so 
valuable that they  have paid  the $1 for  the subscrip tion; and i t  is 
confidently  believed that th is  num ber w ill be su b stan tia lly  increased  
as the necessary adjustm ent to the new  condition  takes place.

T R A N S P O R T A T IO N  D IV IS IO N

A s ty p ify in g  one phase o f  th e  transportation  d iv is ion ’s services, 
i t  m ay be stated  th at through the aid  o f  th is d iv ision  an A m erican  
car-m anufacturing  com pany w as able to  m ake a sale  o f  $57,500 
w orth  o f  cars to the Jam aica  G overnm ent R ailw ays.

1 2 0  R E P O R T  T O  T H E  S E C R E T A R Y  O P  C O M M E R C E



F ORE I GN "  A N D  D O ME S T I C  C O M M E R C E 121

A  survey o f som e o f the econom ic aspects o f  the proposed Great 
Lakes-St. L aw rence, L akes-to-the-H udson , and a ll-A m erican  w ater 
ways has been pub lished  during  th e  past year by th is  d iv ision . T h is  

study in clu des estim ates o f  the p oten tia l traffic availab le for  m ove 
ment by any o f  the proposed routes, th e fea sib ility  o f  low er fre igh t  
rates to  attract traffic from  ex istin g  channels, the p ossib ility  o f ocean 

going vessels en tering the L akes trade via  any o f the proposed sh ip  
channels, and the econom ic benefits to be derived from  the projects.

A  set o f  standard contract term s and cond itions for the w arehouse  
industry— the result o f  cooperative w ork o f the Bureau o f F ore ign  
and D om estic Com m erce w ith  -warehousemen and other groups in 

terested— w as indorsed October 30, 1926, by the D epartm ent o f C om 
merce, printed , and distributed . A  survey o f  w arehousing abroad  

has been inaugurated .
In  collaboration  w ith  the U n ited  S tates S h ip p in g  B oard  the trans 

portation d iv is ion  is conducting  in vestigation s and special studies o f  
foreign ports, storage o f  sh ip s’ cargoes, storage factors, cargo h an 
d ling, etc. A  sh ipping-research  section has been established in the 
division . T h e  ch ief o f  the transportation  d iv ision  m ade a thorough  
personal stu dy  o f  E uropean sh ip p in g  and h an d lin g  fa c ilit ie s  and a 
thorough research p erta in in g  to in lan d  w aterw ays o f  Europe.

A  b u lletin  regard ing ocean fre ig h t rates in  U n ited  S tates foreign  
trade w as issued last year. In  Com m erce R eports there were pub 
lished sem iannual surveys o f econom ic cond itions in the sh ip p in g  
and sh ip b u ild in g  industries o f the lead in g  m aritim e countries. A d 
vice was furn ished  A m erican bankers interested in investm ent oppor 
tunities at fore ign  ports and A m erican  sh ip p in g  m en interested in  

the estab lishm ent or extension o f  steam ship  services. C ooperation  
was g iv en  in  the adjustm ent o f  ocean fre ig h t rates, particu larly  on  
ligh tin g  g lassw are and toys to  E n g lan d , thereby h e lp in g  to  retain  
this trade aga in st fo re ig n  com petition . W ork w as begun on a hand 
book to cover the m ajor free ports o f  E urope from  the p o in t o f v iew  
of their  rela tive advantages as centers o f  d istribution  fo r  A m erican  

goods.
Close contacts have been established and m aintained w ith  th e  

regional ad visory  boards o f  th e  A m erican R a ilw a y  A ssociation . 
Through the F lo r id a  d iv ision  o f th e Southeastern A d v isory  B oard  
and the F lo r id a  S ta te  Cham ber o f  Com m erce, the d iv ision  com pleted  
an econom ic transportation  survey o f  the S ta te  o f  F lo r id a , w h ich  
not on ly  tended to prevent a repetition  o f  the congested transportation  
situation o f  1925 but also  determ ined th e  situation  regard in g  the  

principal com m odity  m ovem ents and general business conditions as 
related to  transportation.

In  both th e dom estic and exp ort fields the p ack ing section  o f  the  
transportation d iv ision  has continued its  w ork o f  im p rovin g  p ack ing  

m ethods and m in im izin g  loss and dam age to  m erchandise in tran s 
portation. D u rin g  the p ast year  th is  section has brought to  a suc 
cessful conclusion im portant -work in  its dom estic p ack ing activ ities. 
E ig h t bu lletin s on scientific contain er construction have been pub 
lished w ith  the fu ll approval o f  the ad visory  board on dom estic  
packing. T h e first bu lletin  o f  th is  series, en titled  “ P aper W rapped
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P ack ages,” has ga ined  wade d istribution , its  sale h a v in g  already  
reached 91,316 copies. T h e other bu lletins o f  th is  series have recently  
been released , and p relim in ary  sales ind icate that the distribution  
o f these w ill equal th a t o f the in itia l pam phlet o f th e series.

T he m anual P a ck in g  for  F oreign  M arkets has proved o f  great 
value to  exporters. T he m arked im provem ent in  A m erican  packing  
m ethods during the p ast few  years is clearly  show n by the fa c t  that 
several E uropean countries have sent delegations here to stu d y  our 
production  and p ack ing m ethods.

A  handbook on the ra ilw ays o f  South  A m erica, in c lu d in g  a ll coun 

tries except A rgen tin a  (p rev iou sly  covered ), B ra z il, and C hile, was 
com pleted  and distributed . W ork  has been in itia ted  on the final 
S ou th  A m erican  ra ilw ay  handbook, w h ich  w ill  d iscuss B razil and 
Chile.

T h e bureau has recen tly  appointed  five trade com m issioners and 
one assistant trade com m issioner to  sp ecia lize  in  autom otive and 
transportation  problem s. T h eir  posts w ill be at P a r is, Stockholm , 
B uenos A ires, W ellin g to n , and C alcutta . In  addition , one man will 
be stationed  in  B uenos A ires to  hand le av iation  tran sp ort problem s 
throughout South  A m erica.

T he h ig h w a y s section represented th e departm ent in arrangin g  
for  the p artic ipation  o f  the U n ited  S ta tes  in  th e F if th  In ternational 
R oads C ongress held  in  M ilan  in  Septem ber, 1926, and for  the road 
tour o f  L atin  A m erican business m en fo llo w in g  the P a n  A m erican  
C om m ercial C onference in  M ay, 1927. T he section  in itia ted  a cam 

p a ign  to stim ulate  in terest abroad in A m erican m ethods o f  road con 
struction  and the use o f  A m erican road m achinery and m aterials—  
through the d istribution  o f  literature and m otion-picture film s ob
ta in ed  from  lea d in g  trade organ izations, trade pub lications, and the 
D epartm ent o f  A gricu ltu re. R eports o f  road construction  and 
developm ent in  foreign  countries to ta lin g  m ore than  $1,000,000,000 
were brought to  the a tten tion  o f  A m erican com panies through  
w eek ly  circulars and Com m erce R eports. H andbooks on roads in 
A u stra lasia  and In d ia  are under w ay.

T he com m unications section  orig in ated  a p lan , approved by the 
aeronautics branch, for  the em ploym ent o f  specia l trade com m is 
sioners to  report on foreign  aeronautics developm ents and to further  
the sales o f  A m erican a ircra ft and equipm ent abroad. There was 
conceived and developed in  th e section  the h ig h ly  successfu l A ll-  
A m erica  A ircra ft D isp la y  at B o llin g  F ie ld , held  during  the P an  
A m erican Com m ercial C onference, the P a n  A m erican A eronautics  
C onference, and the U n ited  S ta tes  Cham ber o f Com merce convention.

T he authentic  m ap sh ow in g  c iv il air services in E urope and other 
m ateria l prepared on aeronautics abroad have been so w id ely  used 
th a t the section  is recognized as th e authoritative source o f  such 
in form ation . P ertin en t data have been collected  for im m ediate d is 
sem ination , and deta ils o f  a ll fore ign  air services are available. T w o  
trade in form ation  bu lletin s on aeronautics in  E u rop e and L atin  
A m erica  were under w ay  at the end o f  the year, and m ateria l was 
collected  for  five others to be issued shortly . T h e bu lletin  entitled  
“ In tern ation al C om m unications and In tern ation al T elegrap h  Con 

vention  ” is  b ein g  revised.
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A s indicated  earlier in th is  report, im proved h a n d lin g  o f  the  
bureau’s ow n m essages has resu lted in further annual sav in gs, 
am ounting to nearly  $5,000 in  the m on th ly  cable review s alone. A  
code for  th e  better and less expensive transm ission  o f com m ercial 
in telligence is under w ay. A  substantia l p art o f  the preparatory  
work o f  the In ternational R ad io  C onference to  be held  at W a sh in g 
ton in  O ctober, 1927, has been done and is in  th e  hands o f  th e  
com m unications section.

T he assistant ch ief o f  the tran sp ortation  d iv is ion  is actin g  secre 

tary o f the N ation al C onference on S treet and H ig h w a y  S a fety .

E D IT O R IA L  D IV IS IO N

The ed itoria l d iv ision  o f  the bureau, as in previous years, has 
edited a great num ber o f  reports, p u b lish in g  them  either in  C om 
merce R eports, th e departm ent’s illu stra ted  w eekly  m agazine, or in  
the form  o f  m onographs or trade in form ation  bulletins. D u r in g  the  
fiscal year nearly  50,000 reports cam e to  the bureau; m ost o f  these  
were recorded in the ed itor ia l d iv is io n  and directed to  the appro 
priate experts for their  consid eration . On the basis o f  such data, the  
division  pub lished  m ore th an  16,000 p rin ted  pages o f  in form ation  
designed to  benefit A m erican trade, industry , and finance.

S T A N D A R D I Z A T I O N  W O R K

A c tin g  (as is  its  un iform  jiractice) in close cooperation  w ith  the  
Bureau o f  Standards, our section  on P a n  A m erican standards devel 
oped th e organ ization  (through  appropriate trade com m ittees) for  
the Second P an  A m erican Standard ization  C onference held  in M ay, 
1927. D efin ite  steps were taken to insure at an early  date the estab 
lishm ent by in ternational com m ittees o f  som e com m odity  standards 
acceptable in in ter-A m erican trade.

T h is  section o f  the bureau endeavors to  further in  a ll practicable  
w ays the adoption  o f standards in  com merce. S p an ish  tran slations  
o f  17 standards for e lectrica l m achinery, equipm ent, and apparatus  
were published and distributed  d u rin g  th e p ast year, a com m ittee o f  
the A m erican In stitu te  o f  E lectr ica l E n g in eers h a v in g  prepared the  
translations. M anuscrip ts for a P ortuguese-language series o f in d u s 
trial standards were com pleted and w ill be prin ted  and distributed  
early in the n ext fiscal year.

T he use o f  specifications in foreign  trade is  grow ing . E x p o rtin g  
m anufacturers o f  the products covered by the issues o f  the S pan ish  
series o f  industria l standards, released late last year and early  th is  
fiscal year, encourage th e bureau to  continue w ith  th is  w ork on a 
broader scale.

T he bureau continued its  support o f standardization , sim plification , 
and elim ination  o f w aste in comm erce and industry , len d in g  its  aid  
to the Bureau o f  S tandards, F ederal Specifications B oard , D iv isio n  
of S im p lified  P ractice, other governm ental agencies, and private  
organizations in th is  work. W h ile  its  activ ities  a long  th is  lin e  are 
m ainly cooperative, it  has taken the in itia tiv e  in  s im p lify in g  s ta tisti 
cal data, in  stan dard izing  term s and form s, and in encouraging sim 



plification  and the e lim ination  o f  w aste in dom estic and foreign  
distribution  o f m erchandise.

F o r  som e years the bureau’s field m en and th e consular officers have 
collected  in form ation  and prepared reports concerning im portant 
n ation al and international fa ir s  and exp osition s overseas, as in m any 
countries these exh ib ition s afford an excellen t opportun ity  for in 
creasing sales o f  m erchandise. A m erican m anufacturing  exporters 
and export m erchants are now ta k in g  a greater in terest in the more 
im portant o f  these affairs and in  larger num bers are ca llin g  for  
service in connection w ith  their  proposed or actual participation .
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C O M P A R A T I V E  S T A T E M E N T  O P  S E R V I C E S  R E N D E R E D

In  th e fo llo w in g  tab les are figures presen ting  a concise p icture of 
the developm ent, d u rin g  the past five fiscal years, in  the m ore im por 
tan t phases o f  the bureau’s a ctiv ity  :

Fiscal year ended June 30—

1 9 2 3 1 9 2 4 1 925 1 9 2 6 1 9 2 7

Commercial services rendered:
Total services rendered.............................. > 8 8 1 ,5 2 1 i 1 , 1 6 8 ,9 7 2 » 2 ,0 4 1 ,2 5 0 » 1 , 9 7 3 ,5 2 4 1 2 ,4 2 1 ,5 6 8
Com m odity—

A gricultural im plem ents........................ 1 4 ,0 1 4 2 8 ,3 5 3 4 7 ,8 4 1 2 9 ,7 5 3 5 3 ,4 4 4
A utom otive............................................. 5 0 ,2 3 2 1 0 5 ,4 5 9 1 8 1 .6 0 6 2 2 8 , 7 2 7 2 1 4 ,8 0 6
Chemical.................................................. 3 6 .9 8 4 6 6 ,6 0 1 1 0 5 ,4 7 7 1 1 9 ,6 1 3 1 2 2 ,3 0 0
Coal.......................................................... 5 ,3 5 6 6 ,7 1 1 8 ,7 4 4 4 ,1 9 9 4 ,7 8 8
Electrical.................................................. 3 2 ,6 3 6 6 4 ,3 5 5 1 1 2 ,2 4 5 1 3 3 ,4 6 2 1 09 , 947
Foodstuffs................................................ 1 0 3 ,3 7 3 1 4 3 , 5 7 9  

5 2 .2 8 8

1 4 2 ,3 0 6 1 5 5 ,3 0 1 1 8 0 ,8 6 7
Iron and  steel.......................................... 2 7 ,9 1 8 1 1 2 ,5 5 9 2 2 1 ,2 5 2 2 1 3 ,9 4 9
L eather.................................................... 1 2 ,8 8 1 2 3 ,4 7 1 2 9 ,1 0 8 1 6 ,8 5 8 2 6 ,3 0 0
L um ber.................................................... 2 6 ,1 7 7 3 7 ,8 2 6 7 0 ,4 8 3 9 1 ,3 9 3 1 1 8 ,4 7 2
M achinery ............................................... 4 6 ,3 9 9 7 1 ,9 9 9 9 9 ,0 3 8 1 17 . 2 0 0 9 0 ,9 3 7
M inerals.......................................... ........ * 18 , .566 * 2 1 ,3 7 1 » 4 5 ,0 4 9 * 2 3 , 9 7 3 » 4 9 ,7 1 5
P a p e r ...................................................... 1 3 ,6 6 8 1 6 ,9 2 3 1 7 ,5 1 8 1 1 ,7 8 5 2 1 ,8 6 1
R ubber..................................................... 1 4 .4 0 7 1 9 ,8 9 4 2 1 ,2 0 8 14 , 2 6 0 2 1 ,7 9 0
Shoes........................................................ 1 0 ,2 1 1 1 1 ,8 9 2 1 0 ,3 8 8 7 ,1 4 8 1 2 ,7 4 4
Specialties................................................ 7 5 ,0 2 3 9 7 .8 6 0 2 3 0 ,2 2 3 1 8 5 ,6 6 7 1 3 4 ,6 3 7
Textiles................................................... 6 4 ,4 2 9 8 0 ,6 6 9 1 0 6 ,1 9 5 1 0 6 ,5 9 0 1 2 4 ,3 3 2

Technical—
1 0 ,3 7 0 1 4 ,7 2 7 14, 5 4 3 1 6 ,3 1 8  

2 0 ,5 7 8
1 6 .9 8 4  
2 7 , 743Finance and investm ent........................ 7 ,6 6 0 1 3 ' 7 2 6 1 5 ,5 4 6

S tatistics (foreign trad e )........................ 2 3 ,5 3 0 2 8 ,7 1 1 2 9 ,8 7 1 5 0 , 7 4 9 3 7 ,8 7 4
T ransporta tion ........................................ 1 5 ,1 9 3 2 0 ,9 4 0 2 8 ,6 2 0 2 5 ,8 0 6 3 6 ,5 0 6
T ariffs (foreign)....................................... 1 9 ,7 6 4 2 5 ,  7 3 0 2 7 ,0 6 2 3 0 ,0 3 1 4 3 ,1 6 0

1 9 ,1 4 8  
2 1 5 ,8 8 7

5 1 ,3 7 0 6 5 , 5 5 9  
3 6 2 ,8 6 1

6 1 ,7 8 6  
7 5 8 ,4 0 7M iscellaneous............................................. 2 4 6 ,7 2 4 5 8 5 ,6 2 0

Regional and  reclassification of above—
L atin  America......................................... 1 3 2 ,4 8 6  

2 9 , 2 8 7

2 3 2 ,2 0 0 3 2 9 , 7 3 7 2 8 8 ,6 4 9 5 7 6 ,2 9 2
Near E a s t................................................ 4 9 ,9 1 7 5 2 ,4 6 4 4 2 ,7 1 8 9 9 ,7 5 8
f a r  East *................................................ 9 3 ,2 2 4 1 73 , 763 2 5 3 ,8 7 5 2 4 6 , 9 9 0 2 8 8 ,6 3 1
Eastern E urope...................................... 2 9 .8 1 2 5 5 ,6 1 7 5 3 ,2 9 5 4 0 ,3 9 0 9 4 ,1 6 5
W este.rn E u ro p e i  * * 4................................... 2 6 9 ,2 4 4 3 3 9 ,6 7 9 7 4 5 ,3 1 8 8 3 1 ,0 4 3 7 1 8 ,3 2 4

Foreign trade opportunities:
N um ber of individual opportunities pub-

lished...................................................... 4 . 2 9 0 3 ,8 4 6 4 ,9 0 9 5 ,3 8 0 5 ,0 8 8
N um ber of cases in which reserved in-

form ation w as fu rn ished ........................ 3 3 2 ,1 2 7 3 4 5 ,7 8 4 4 4 6 ,8 6 5 4 3 7 ,0 5 9 5 7 8 ,3 4 3
T rade lists (lists of foreign m erchants)

1 8 1 ,0 4 9 4 1 7 ,1 9 5 0 8 7 ,1 5 9 5 7 8 ,5 2 4 5 3 7 ,1 4 4
Special inform ational circulars (raimeo-

graphed)...................... num ber of copies.. 1,000,000 3 ,1 0 0 , 0 0 0 3 , 7 1 3 , 8 0 0 3 ,3 2 7 ,1 2 0 2 ,5 8 3 ,7 2 5

1 Does not include services rendered by th e  foreign service of th e  bureau and  by  the cooperative offices 
m aintained by the bureau in cham bers of commerce and  boards of trade in the U nited  States.

* Petroleum  only.
* Includes petroleum.
4 In  the bureau 's  organization, th is includes A ustralia and  N ew Zealand.
* Includes Africa and  Canada (possessions, “ m an d a ted ” territories, and  D om inions politically related 

to  western Europe).
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R E C O M M E N D A T I O N S

1. L arger appropriations are needed to  m eet the rap id ly  increas 
ing dem ands for  the expansion  o f  th e bureau’s services in  th e  field  
of e lim in atin g  w aste fu l m ethods in  dom estic com merce. T he urgent 
necessity for  th is has been ind icated  rath er fu lly  in  the open ing pages  
of th is  report. (S ee  pp. 73 and 74.) A lo n g  th is  lin e  lies th e p ossi 
b ility  fo r  the greatest developm ent o f our a ctiv ity  during the next 
few  years, and it  is here th at the bureau organ ization  can do work  
m ost productive o f  profit and sav in gs for  A m erican  consum ers, pro 
ducers, and distributors.

2. T rade organ izations are in s istin g  that 10 new  fo re ig n  offices 
be established by th e bureau as soon as possib le in  regions not now  
covered by D ep artm en t o f  Com m erce men. T here is a strong con 
viction th at offices in  B u dapest, L isbon, W in n ip eg , R angoon, L a  
Paz, G uatem ala C ity , P o rt au P rince, A lg iers, D urban, and on the  
west coast o f  A fr ica  w ou ld  prove a good  investm ent for  the business 
in terests o f  th e U n ited  S tates. C om petition  from  E urope is  becom 
ing m uch keener everyw here, and from  th is source A m erican  trade  
is m ore or less endangered in  m any regions and in  m any w ays. T o  
m aintain  them selves in  oversea m arkets our m anufacturers need—  
in the territories ind icated  above— such expert assistance and de 
pendable data as the F ore ign  Comm erce Service furnishes.

I t  seem s appropriate, at th is po in t, to  express th e  bureau’s clear  
recognition  and cordial appreciation  o f  the services rendered by the  
members o f  the Consular S ervice o f  the S tate  D epartm ent, who, 
w orking harm oniously w ith  the F o re ig n  Com m erce Service, have  
subm itted m uch valuable com m ercial in form ation . T h e tw o services  
w ill continue, as in the past, to supplem ent and relieve one another  
and to  avoid  d u p lication  o f  effort in  accordance w ith  the E xecu tive  
Order o f  A p ril 4, 1924.

3. I n  add ition , the interested trades fee l th a t 10 new trade com 
m issioners should  be appointed  on the bureau’s fo re ig n  staff for  
specia lized  com m odity  service— each to  devote h is attention  to the  
prom otion o f  trade in a particu lar line. E ach  trade com m issioner  
o f th is  character w ould  stu d y  a rather broad territory , fo llo w in g  
conditions and tendencies throughout th at entire field. A s  indicated  
on page 91, the work already accom plished by such com m odity  trade  
com m issioners now  in the service has proved o f  great advantage to 
A m erican trade and has been received w ith  a h igh  degree o f  sa tis 
faction  by th e in terests d irectly  benefited, w h ich  have included  
(am ong others) autom otive products, lum ber, m otion pictures, grain , 
m eats, and dried fru its  and nuts. N ew  trade com m issioners o f  th is  
kind ai’e needed to  cover the fo llo w in g  subjects, in  the indicated  
regions: A gricu ltura l im plem ents, in South  A m erica; chem icals, in  
the F a r  E a st;  e lectrical equipm ent, in E u rop e; leather, in  the F ar  
E a st; lum ber, in  A u stra lia  and N ew  Zealand (or in South  A f r ic a ) ; 
m achinery, from  L on don; paper, in  E u rop e; shoes, in  the Caribbean  
area; tex tiles , in  A u stra lia  (or in South  A fr ica  or I n d ia ) ; autom o 
biles, in  E urope. O n ly  by th e em ploym ent o f  such men can w e com 
bat effectively  th e  gro w in g  com p etition  o f  foreign  m anufacturers in  
these lin es and enable our ow n producers to  retain  and en large their  
place in  w orld  m arkets.
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4. T h e practica l w ay in  w h ich  the business m en o f  the respective- 
local com m unities have responded to  th e bureau’s open ing o f new  
d istr ict offices in the U n ited  S tates d u rin g  the past year show s that 
th is  service is fu lly  ju s tify in g  itse lf  and deserves to be further ex 
tended by the estab lishm ent o f  d istrict offices in In d ian ap o lis , R aleigh , 
B irm ingham , C leveland , C incinnati, O m aha, D enver, E l Paso, 
Savann ah , C harleston, and P ittsb u rgh . A t  a num ber o f  the ex istin g  
offices it  seem s h ig h ly  desirable to in sta ll sta tistica l clerks and (a t  five 
o f  the principal offices) sh ip p ers’ regional advisory  board experts—  
m en thorough ly  fam iliar  w ith  the transportation  situation , to work 
in  close cooperation w ith  the regional boards for th e purpose of 
fa c ilita tin g  m erchandise m ovem ents.

I f  sanctioned by the C ongress, th e m easures ju st m entioned w ill 
round out, in large degree, a service w h ich  is  show n, by th e facts  
cited  in the preced ing pages, to have been one o f  substantia l benefit 
d u r in g  the past year to  the A m erican people as a whole.

V ery tru ly  yours,

J u l iu s  K l e in , D irector.



B U R E A U  OF ST A N D A R D S

D e pa r t m e n t  o f  Co mme r c e ,
B u r e a u  o f  S t a n d a r d s ,

W a sh in g to n , J u ly  i ,  1927.

Hon. H e r b e r t  H o o v e r ,
S ecre ta ry  o f  Comnnerce.

D e a r  M r . Se c r e t a r y  : I  subm it herew ith  a b r ief report upon the  
work o f the B ureau o f  S tandards d u rin g  the fiscal year ended Ju n e  
30, 1927. T he various ou tstan d in g  accom plishm ents are grouped  
according to the subjects for  w h ich  C ongress had m ade specific  
appropriations.

G E N E R A L  A C T I V I T I E S

O rg a n iza tio n .— D u rin g  the past year th e  assistant director has 
acted as lia ison  oflicer on m atters o f  av ia tion  between the A eronautics  
Branch o f  the D epartm ent o f  Com m erce and th e B ureau  o f  S ta n d 
ards. W ork form erly  conducted by the Bureau o f  M ines transferred  
to the B u reau  o f  S tandards on J u ly  1, 1926, and som e o f  the work on 
lubricants form erly  carried on by the autom otive pow er p lants staff 
have been consolidated  to form  a new  section on friction  and lubrica 
tion in  the heat and pow er d iv ision . Several resignation s caused by  
the bureau’s in ab ility  to m eet the salaries offered by industry m ade 
necessary reallocation  o f  the work in several sections.

C ooperation .— M ost o f the bureau’s work is m ade effective through  
voluntary cooperation o f  the S ta te  and m u n icip a l governm ents, 
scientific and p rofessional societies, trade associations, m anufacturers, 
and in d iv id u a ls  who accept the fin d in gs o f  the bureau and incorpo 
rate them  into a S tate  law , a m u n icip a l ordinance, a dim ensional 
standard, or a standard o f  quality , perform ance, or practice.

A ll such cooperation is encouraged to prom ote a better understand 
ing betw een producer and consum er and between industries, to  the  
end that industries shall be, so far as practicable, se lf-regu latory .

M any national organ izations assist the bureau d irectly  in research, 
standardization , and sim plification , and in turn the bureau cooperates 
w ith num erous national organ ization s engaged  in sim ilar effort, 
frequently d esign atin g  m em bers o f  the staff to  serve on com m ittees.

T h e ex ten t o f  these rela tion sh ips is show n by the fa c t  th a t a t the  
present tim e the bureau is cooperating  w ith  over 200 scientific, tech 
nical, and industria l organizations. In  m any cases the work w ith  
any one group covers a s in g le  project, w h ile  in other cases 25 projects 
or more are being handled by practica lly  every  d iv ision  o f  the bureau.

One o f  the m ost effective w ays in w hich  the bureau cooperates w ith  
Am erican industries is through its  research associate p lan , referred  
to in  past annual reports. A t  the close o f  the fiscal year there were 
63 o f  these associates stationed  at the bureau, representing  38 indus 
tries and associations.
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P ersonnel m a tte rs .— T he regular staff at the close o f  the fiscal, 
year num bered 850 em ployees. In  add ition  there were 63 employees 
assigned  to the bureau under the research associate p lan  and 11 mis
cellaneous assignm ents, in c lu d in g  guests and d eta ils  from  other 
branches o f  the G overnm ent, m akin g  a grand to ta l o f  924 persons.

T he turnover w as 24.2 per cent, and a lthou gh  there were 449 pro

m otions the average sa lary  ($2,210) decreased by $22.
T h e status o f  the personnel show s an increase o f  87 em ployees as 

com pared w ith  last year. H ow ever, 52 o f  these were added as the 
resu lt o f  reallocation  o f  w ork w ith in  the G overnm ent service. The 
em ployees engaged  in operating  th e m echanical p lan t were trans
ferred back to  the bureau’s rolls, and the ceram ic laboratory at 
Colum bus, O hio, and the o il-te stin g  work were transferred  from  the 
Bureau o f  M ines.

V is itin g  co m m ittee .— T h is com m ittee, established by law  “ to visit 
the bureau at least once a year and report to the Secretary o f Com 
m erce upon the efficiency o f  its scientific work and th e condition  of 
its  equipm ent,” m et at the bureau tw ice during  the past year and has 
given  particular attention  to the financial needs o f  the bureau to 
m eet the ever-in creasin g dem ands from  the public and Governm ent 
fo r  testin g  and research, as em braced in  tw o reports to  the Secretary  
o f  Com m erce. T he present personnel o f  the com m ittee is  S . W. 
S tratton , Gano D u nn , W illia m  F . D u ran d , W . R. W h itn ey , and 
J o h n  R. Freem an.

In te rn a tio n a l re la tio n s .— T he usual close cooperation betw een the 
national stan d ard iz in g  laboratories o f  other countries and the Bureau 
o f  S tandards has been m aintained. N egotia tion s have been carried 
on for  the im provem ent o f  standards on w hich electrical, photom etric, 
and radio m easurem ents depend. T h e In tern ation al C om m ittee on 
W eig h ts and M easures has proposed a chain o f  com parative m eas
urem ents, in clu d in g  the national laboratories o f  G erm any, France, 
G reat B r ita in , Jap an , and the U n ited  S tates, and the bureau has pre 
pared standards o f  vo ltage and resistance for sh ipm ent to  Jap a n  and 
G reat B rita in . S tandards o f  candlepow er representing  the newer 
typ es o f  lam ps have also been prepared for exchange w ith  the na 
tional laboratories in E urope. C om parisons o f  radio-frequency have 
been m ade w ith  several o f  these and other laboratories by  m eans of 
quartz p iezooscillators w h ich  have been sh ipped  from  one laboratory  
to another.

In  Septem ber the In ternational C onference on W eig h ts  and M eas
ures w ill m eet in P a r is. T h is  conference m eets at least once in six  
years, and ou tstan d in g  problem s in m etrology are discussed. The 
bureau expects to  present several im portant questions fo r  considera 
tion in the fields o f  m etrology, optics, and electricity .

T h e  second P an  A m erican  stan dard ization  conference w as held  
in W ash in gton  on M ay 9 to  11. T he la st d a y ’s session took  place 
at the Bureau o f  Standards, and a b eg in n in g  w as m ade in  the 
g ra d in g  o f  com m odities o f  L atin -A m erican  orig in .

W eig h ts  a n d  m easures conference .— T h e T w en tieth  N ation a l Con 
ference on W eig h ts  and M easures w as held  on M ay 24 to  27 and 
w as attended b y  225 persons, o f  w hom  102 were official representa 
t ives from  22 S tates, P orto  R ico , and the D istr ic t o f  Colum bia.
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A m ong the im portant constructive actions taken bv the con fer 

ence m ay be m entioned the adoption  o f  a code o f  specilications and 
tolerances for bottles for  the sale o f  lu b rica tin g  o il, m odification  
of specifications for  liqu id  m easuring devices, com pletion  o f im por 
tant prelim inary work on specifications and tolerances for  grease 

dispensing devices, adoption  o f  recom m endation for  sale o f ice 
cream on volum e basis w ith  regulation  o f  “ overrun,” and adoption  
of am endm ents to m odel S ta te  w eigh ts  and m easures law s estab lish 
ing ton o f  2,000 pounds for  a ll com m odities and cord o f  128 cubic 
feet for m easurem ent o f  firewood.

S ta te  u t i l i ty  com m ission  engineers' conference.— T he fifth  annual 
conference o f S ta te  u tility  com m ission engineers w as held  at the  
bureau J u n e  2 and 3 and w as attended  bv representatives o f 1(5 
State com m issions and one P rov in ce  o f  Canada. T h e program  
included d iscu ssio n  o f  street ra ilw ay , electric, and gas service, as 
well as problem s in the determ in ation  o f depreciation  and  the  
theory o f rate schedules.

A m erican  E n g in e e ñ n g  S ta n d a rd s  C om m ittee .— C ooperation  has 
been continued with the A m erican E n g in eer in g  S tandards Com 
mittee. T he bureau is  sponsor for 13 stan dard ization  projects and 
is represented on 73 com m ittees h a v in g  for their  object the form u- 

! lation o f  “A m erican  standards.”
N a tio n a l S c rew  T h rea d  C om m ission.— T h e standards established  

by the N ation a l Screw  Thread C om m ission p rovid e for tw o series 
of threads, a coarse and a fine, and for  four classes o f  fit, ranging  
from the loose fit for very rough work to the close fi,t for  w ork o f  

j the h ighest precision. D im ensions and tolerances for each thread  
j series and class o f  fit are included in a report issued in 1924. S p ec i 

fications and tolerances for p ip e threads, fire-hose threads, and  
small-hose threads are also included.

Certain deta ils of- th e 1924 report have been perfected , and several 
new sections on specia l threads have been added. T he com m ission  
has also cooperated w ith  the stan dard ization  com m ittee o f  the A m eri 
can P etroleum  In stitu te  in the stan dard ization  o f  d r illin g -too l 
joints, p u m p in g  equipm ent and gauges, and w ith  the F ederal S p ec i 
fications B oard  in the standardization  o f  m achine screw s, bolts, and 
nuts to  be purchased by the F ederal G overnm ent.

Much tim e and attention  are now being g iven  to  the im portant 
task o f  sp ec ify in g  dim ensions o f  th read in g  tools  and lim it gauges  
which w ill insui'e th a t a product w ith in  these lim its  w ill resu lt -when 
the tools are properly  used under norm al w ork in g  conditions. T h is  
work is  in  cooperation w ith  large m anufacturers and users o f  
threading tools.

F ederal Specifica tions B o a rd .— T he board has been in existence  
for nearly  s ix  years and has ju st prom ulgated th e  five hundredth  
purchase specification . T he use o f  these specifications is m andatory  
on a ll G overnm ent activ ities  by E xecu tive  order. T h ese specifica 
tions are being used m ore and m ore by S ta te  and m unicipal govern 
ments, in stitu tion a l bodies, and by industry. M uch o f  the research 
and experim ental work necessary in  connection w ith  the form ulation  
of the F ed era l Specifications B oard  specifications is  done by the  
Bureau o f  Standards.
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F a c ilita tin g  the use o f  specifica tions .— T h e in a b ility  o f m ost pur
chasers to  test goods w hich they  buy has prevented a m ore widespread 
use o f  specifications. T he “ certification  p lan  ” has been introduced 
to  elim inate th is  d isadvantage.

L ists  have been com piled o f  m anufacturers w ho w ill certify  to 

purchasers that goods delivered  com p ly  w ith  certain  specifications. 
T hese lists  w ill be forw arded upon request; 75 com m odities have been 

covered to date.
A  list o f  com m ercial and college laboratories w hich w ill make 

tests to  determ ine w hether deliver ies com ply  w ith  specifications has 
been published.

R e la tio n s  to G o vern m en t d e p a r tm en ts .— T h e bureau is authorized 
to  receive funds for  specific research projects from  other depart
m ents, and in pursuance o f  th is  p o licy  in the past year the bureau 
has received $295,000 for the supp ort o f 44 projects representin g work 
for  nine G overnm ent establishm ents. In  add ition , the bureau does a 
great deal o f  consu lting , specification , and testin g  work for various 
branches o f  the G overnm ent.

P u b lic ity .— In  addition  to its  regular official pub lications, o f  which 
118 were issued during  1927, the m onth ly  T echnical N ew s Bulletin 
has been m ailed  as hex-etofore. T h e num ber o f  p ages has been in
creased, and th is bulletin  is on a se lf-su p p ortin g  basis. M ore than 

200 papers have  been published in outside technical journals. There 
have also  been released to  the press about 250 short accounts o f  inter
e stin g  achievem ents, together w ith  m any photographs illustrating 
the bureau’s work. T hese new s item s serve as nontechnical progress 
reports on the a ctiv ities  o f the bureau to  the taxp ayers o f  the 
countx’y.

There w as also issued the first annual num ber o f  the Standards 
Y earbook, g iv in g  a sum m ary o f  stan dard ization  activ ities  in  the 
U n ited  S ta tes for  the past year.

T ests  com ple ted .— A n item ized statem ent o f  tests com pleted is 
given  in the fo llo w in g  ta b le : ^
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Numbers of  test i tems, determinations, and fee value for tests completed during 
tl ie f iscal year ended June SO, 1927

N um ber of test item s for— '

K ind  of instrum ent or m aterial, class of 
test, or nature of service rendered

P ub lic

G overn 
m ent 

dep art 
m ents 

and  State 
in stitu 

tions

Bureau 
of S tand 

ards

Total 
num ber 
of test 
item s

N um ber
of

determ i
nations

Fee vaine

Electrical standards, instrum ents, and 
m a te r ia ls ............................................... 1,247

...........
497 2ft. 1,964 3,927 $13,732. »

Electric batteries....................................... 1,537 ........... 1,537 2,944 9,769.»
Electric lam ps and lighting e q u ip m en t.. 201 2,691 451 » 3,343 3,541 > 17.564.12
Length-m easuring d e v ices ...................... 172 168 2 342 2,113 2,063.»
Gauges and gauge steels...........................
M iscellaneous dim ensional determ ina 

tio n s.........................................................

1,540 479 1,055 3,074 11,854 2,478. OC

2,118 1,361 e 3,566 14,052 6,41190
W eights and balances............................... 5, 942 1,143 533 7,618 1C, 201 4,893.«
Scales.......................................................... 979 «79 25,352 42,990.®
Tim epieces................................................. 427 10 18 455 5,871 912.®

1 In  addition the bureau inspected 1,216,751 incandescent lam ps a t  various factories for o ther branches 
of th e  Governm ent.

* Includes fee value of $3,196.12 for lam ps inspected a t factories.
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Numbers of test i tems, determinations, and fee value for tests completed during 
the f iscal year ended June 30, 11)21— C o n t in u e d

Kind of instrum ent or m aterial, class of 
test, or nature of service rendered

N um ber

Public

of test ite

G overn 
m ent 

depart 
m ents 

and State 
in stitu 
tions

ms for--

Bureau 
of S tand 

ards

Total 
num ber 
of test 
item s
.

N um ber
of

determ i
nations

Fee value

Volum etric ap p ara tu s ............................... 6,932 4,949 154 12,035 23,040 $7,657.00
H ydrom eters.............................................. 627 128 5 760 2,327 1,149.45
D ensity determ inations, e tc ..................... 59 7 294 360 560 536.00
Laboratory therm om eters........................ 2,161 825 235 3,221 17,447 6.309. 55

34,950 28,819 63,769 255,076 5,043. 41
Pyrom eters, calorim eters, e tc ................... 167 60 124 351 3.289 3,703. 74
Insulating m aterials.................................. 32 37 16 85 141 620.00

17 44 61 145 4,863.00
Fuels and lu b rican ts ................................. 60 1,693 160 1,913 12,295 18,530.00
A utom otive equ ipm ent, e tc ..................... 175 67 24 266 903 3,136. 50
Optical instrum ents and  m aterials.......... 319 506 195 1,020 2,542 5,095.60

17 1,897 1,914 2,906 3,194. 50
523 31 554 564 3,493.00

Engineering instrum ents and  appliances 128 640 54 822 956 10,758. 50
A eronautic in stru m en ts ............................ 21 229 14 264 750 3,686.00
Aerodynam ic tests of m odels................... 12 5 10 27 96 1,452. 00
Physical properties of engineering ma-

terials.................................. - .................. 373 2,292 144 2, S09 5,103 15,517.17
Sound producing and  measuring instru-

m erits....................................................... 15 51 27 93 117 1,398. 50
58 262 320 989 2,613. 68

366 366 731 1,827. 50
381 99 480 682 2,373. 36
377 615 992 2,823 6,460. 82

P ottery  and chinaw arc............................. 5 212 10 227 780 1,523.00
22 18 40 120 455. 60

Refractories and heavy clay products__ 4 62 81 147 1,076 2.860.00
Cem ent, concreting m aterials, lime, e tc . 36 8,394 125 8,555 2S, 435 112, 838. 33

48 4 52 732 369. 25
Miscellaneous ceramic m aterials.............. 3 1,634 87 1,724 2,159 8,254. 50

1,521 376 1,897 12,160 28,218. 26
6,298 211 6,509 14,182 24,362. 00

P aper.......................................................... 47 2,036 160 2,243 6,565 16.008.00
L eather....................................................... 13 218 1 232 1,028 1,627.00
P ain t, varnish, and bitum inous ma-

1,170 19 1,189 9,687 21,020. 79
Chemical analysis of m eta ls..................... 1 465 354 820 3,526 11,982.80
Chemical teats of miscellaneous ma-

999 108 1,107 3,909 9,965. 60
D istribu tion  of s tandard  sam ples............ 5,&30 630 20 6 ,48C 24 13,545. 50

T o ta l................................................. 64,174 76,036 6,372 146,582 J 503,726 * 461,265.02

* Of these totals, 214,826 determ inations were for the public, fee value, $60,228.73; 269,367 determ inations 
were for the G overnm ent departm ents and  S tate  in stitu tions, fee value ,*357,874.64; 19,533 determ inations 
were for the bureau, fee value, $43,161.65. T he num ber of test item s and determ inations necessary in 
connection w ith  the bureau 's  ow n work of research and  standard ization , w ith  the resulting fee values^ 
are not included in these totals.

S A L A R I E S  ( $ 5 6 7 , 3 2 0 )

T h is  fund  provides for  personal services o f  adm in istration  and 
operation; the establishm ent, upkeep, and com parison o f  stan d ard s; 
the developm ent o f m ethods o f  test, as w ell as m ost o f  the te s t in g ;  
and for  the determ in ation  o f  fundam ental constants o f  im portance in 
physics, chem istry, eng ineezing , and techn ology not otherw ise pro 
v ided  for.

B asic  electrica l u n its  a n d  s ta n d a rd s .— P rogress has been m ade in 
checkin g the com m only used values o f  the electrical units by in fer 
ence to the fundam ental defin itions. T he need for th is w ork has 
become more urgent because the In ternational C om m ittee on W eigh ts  
and M easures is now  tak in g  up the problem  o f  estab lish in g  and
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m ain ta in in g  authorita tive in ternational values for  the units. C oils 
and related apparatus m ust be constructed w ith  a very  h ig h  degree o f  
m echanical precision in  such form  that their electrical properties can 
be calculated and these calcu lated  values com pared w ith  those found  
by electrical m easurem ents. One part o f  th is  w ork on the induction  
o f  a h e lix  m ade w ith  w ire o f  any section  has been pub lished , and 
another paper on absolute m easurem ents o f  capacitance by M axw ell’s 
m ethod is  in press.

C onstan t o f  g ra v ita tio n .— A fte r  four years o f w ork w ith  im proved  
apparatus the first resu lts o f the redeterm ination  o f  the N ew tonian  
constan t o f  grav ita tion  were obtain ed d u rin g  th e past year. F ive  
values have been obtain ed— 6.661, 6.661, 6.667, 6.667, and 6.664— g iv 
in g  as a m ean 6.664 by 10'8 cm. 3/g m . sec.2, a resu lt ten tim es more 
accurate than h itherto obtained.

S ta n d a rd  o f  p laneness.— T hree standards o f  planeness have been 
m ade o f  clear fu sed  quartz, a m ateria l chosen because its  d istortion  
arisin g  from  tem perature irregu larities is about one-fifteenth  that o f 
glass. T h ey  are in the form  o f  d isks about 10 inches in d iam eter and 
1^4 inches th ick , b eing  r ig id  enough to  rest on three p o in ts w ith 
ou t appreciab le d istortion . T he w orkm anship  on these flats is o f 
such a h igh  grade that a ll three surfaces depart from  planeness by 
less than one-hundredth  o f  a l ig h t  w ave len g th — less than  tw o  
ten -m illion ths o f  an inch.

A irp la n e  lenses.— In  order to  select the best lenses to  be used in  
aeria l m ap p in g  com plete tests were m ade on 74 lenses for  the A rm y  
A ir  Service. S p ecia l attention  w as paid  to  the determ in ation  o f  the 
am ount o f  d istortion  present in the photograph.

H ig h  precision  m e th o d  o f  lens testing .— T h e w ell-know n H a r t 
m ann test has been m odified to perm it the in terpretation  o f  the aber 
rations o f  the lens, in term s o f  w ave len gth , by m eans o f  the d iffrac 
tion  effects o f  the apertures o f  the H artm ann  diaphragm . T h is  
m ethod, which readily  determ in es q u an tita tive ly  even the effect o f  
stritc, differs from  other in terferom etric m ethods in that it can be 
applied  to large telescopes w ith ou t the necessity  o f  h a v in g  large  
au x ilia ry  optica l flats.

F ilte rs  fo r  p h o to g ra p h ic  sen sito m e try . co lo r im e try , a n d  pho- 
tom eti'y .— A  series o f  liqu id  filters, reproducib le from  specification , 
has been developed for converting  to  average noon  su n ligh t the energy  
distribution  o f  incandescent lam ps h av in g  any “ color tem perature ” 
between 2.300° and 4,000° absolute. Im p ortan t by-products o f 
th is  investigation  are (a)  th e  ap p lication  o f  these sam e filters to  the  
m easurem ent o f  color tem perature and in ten sity  o f incandescent 
lam ps and ( h ) the developm ent o f  a sim ilar group o f filters for  con 
vertin g  the color o f  a lam p operated at 2,848° (th e  bureau’s standard) 
to any color tem perature betw een 3.000° and 10,000° absolute.

T h era p eu tic  l ig h t sources.— A n  in vestiga tion  o f  the radiation  from  
the carbon arc under different conditions o f  operation  was conducted  
in cooperation w ith  the N ation al Carbon Co. D ata  were obtained on 
the u ltra-v io let com ponent o f  the radiation  u sin g  different k inds and 
sizes o f carbon electrodes, d ifferent k inds o f  cores for  these, large and  
sm all electric currents; also w ith  d irect current and a lternating  
current potentials.
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W in d o w s fo r  tra n sm ittin g  the  11 v ita lizing '''1 rays o f  su n lig h t .—  
A fter  in v estig a tin g  th e  u ltra-v io let transm ission  characteristics o f  
num erous substitu tes for w indow  g la ss  it  w as found  that the m ost 
w idely  know n o f  the new  glasses transm its about 50 per cent o f  the  
v ita liz in g  rays o f su n ligh t w hich are excluded by ord inary w indow  
glass, and a m ore recent production  show s about 92 per cent trans 
m ission . G lass substitu tes, con sistin g  o f a cellu lose product on w ire  
m esh, fa ll  som ew hat below  50 per cent.

Revision, o f  solar sp ec tru m  w ave  leng ths.— In  cooperation w ith  the  
A lleg h en y  O bservatory w ave len gth s o f  400 lin es in  th e y e llo v T, 
orange, and red portions o f  th e  spectrum  have been m easured and  
published. C om parison o f  these solar values w ith  laboratory values 
show s a red d isplacem ent o f the solar lin es as a fu n ction  o f  their  
in ten sity  but in  w hich  the d isp lacem ent appears to  be som ew hat 
sm aller for  the longer than for the shorter "wave lengths. I f  it  is  
assumed th a t th e in ten sity  scale for  the longer w'aves is the sam e as 
for the shorter, these resu lts continue in  contrad iction  to  the exp lan a 
tion  g iven  by the E in stein  grav ita tion  theory.

D e n sity  o f  pure  iro n  a n d  earhon steels.— T he densities o f  pure iron  
and o f various carbon steels have been determ ined . T h e average  
d en sity  o f  pure iron is 7.864 gram s per cubic centim eter. Carbon 
steels as hot-rolled  show  a gradual decrease in  d en sity  w ith  increasing  
carbon content up to about 1.3 per cent and lie  on or close to  the  
stra igh t lin e:

D e n s ity = 7 .8 5 5 —.032 C

w here G  is  th e percentage o f  carbon.
Carbon steels as annealed show  a gradual decrease in d en sity  w ith  

increasing carbon content up to  about 1.4 per cent, and the values 
lie  on or close to the stra ig h t line :

D e n s ity = 7 .8 6 0 —.04 G

where G is the percentage o f  carbon.
T he density  o f  carbon steels con ta in in g  up to about 1.3 per cent 

carbon decreases upon quenching, due to the form ation  o f  m artensite. 
T he m agnitude o f  th is  decrease rises w ith  increasing carbon content, 
reaching a m axim um  at about 1 per cent carbon and then fa lls  off 
s lig h tly . U p on  tem perin g the quenched steels they grad u a lly  increase 
in density . A  decrease in density  w as noted  in the hypereutectoid  
steels, w hen tem pered at 225° C„ due to the tem perin g o f  retained  
austenite. U p on  tem perin g  about 225° C. the density  o f a ll sam ples 
increased, u ltim ately  approaching the density  o f  the annealed m ate 
rial w hen tem pered at 600° C. T he greatest rate o f  increase o f  
density  w as noted upon tem perin g at 300° C., the rate then grad u ally  
fa llin g  off practica lly  to zero at 600° C.

P ro p ertie s  o f  p u re  m etals.— T he fundam ental properties o f pure  
thorium  and pure nickel have been in vestiga ted , so that the bureau  
is prepared to g ive  in form ation  on the constants o f  these im portant 
m etals. T he m eltin g  o f  n ickel o f p u rity  h ith erto  unreached, by  
m ethods w hich avoid contam ination , and the w ork ing o f it into form  
suitable for determ in ing its  constants have been successfu lly  accom 
plished. S p ecia l refractories have been prepared for  m eltin g  the  
pure m etals. M ethods for obtain ing precision  m easurem ents o f the
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la ttice  constants o f  thorium  by the X -ra y  spectrograph have also 
been developed . T he m etallographic properties o f  pure iron have  
been studied  in cooperation w ith  a research fe llo w  o f  the Sw ed ish- 
A m erican F oundation .

M eta llu rg ica l te s tin g , research , a n d  service fo r  the G o vern m en t .—  
T estin g  o f  m etals and allied  m ateria ls for other branches o f  the G ov 
ernm ent included routine tests o f  341 fusib le  p lu gs for the Steam boat 
Inspection  Service and research on factors affecting th eir  possib le  
fa ilu re  to  fu n ction  in  service; exam ination  o f  fa iled  propellers for  
the Bureau  o f A eronautics o f the N a v y ; tests o f iron p ipe for  the  
repair  o f the W h ite  H ou se; study o f a ir-hardening rivets for armored  
tanks, a t the request o f the Ordnance D epartm ent o f  the A rm y;  
testin g  o f foundry sands for the P anam a Canal and the W ash ington  
N avy  Y ard ; and a w ide range o f  m iscellaneous tests. A d vice has 
been g iven  the Depai'tm ent o f Ju stice  and the F ederal T rade Com 
m ission  on m etallic  products. W ork on tarn ish -resisting  silver a lloys  
for  the B ureau o f M ines has been com pleted  and published. M etal 
lu rg ica l w ork has been done on storage-battery alloys for the N avy.

W ear o f  m eta ls.— T he fundam ental properties o f  m etals used for  
gauges affect their resistance to wear. Sp ecia l apparatus has been 
constructed  to stu dy the w ear resistance o f  gauges in the laboratory. 
C hrom ium -plated  gauges and special steel gauges g iven  a n itr ide  
co a tin g  by treatm ent in am m onia have been found  m arkedly  superior  
to  ord inary gauges in  resisting  wear. T h is  phase o f  the wear prob 
lem  is com pleted , one report has been issued, and a second is ready  
for  publication.

E la stic  hysteresis research.— A  technologic paper on the statical 
hysteresis in the flexure o f  bars was issued, in w hich a new fu n d a 
m ental constant has been show n to ex ist, ca lled  the statica l hysteresis  
m odulus. E xp erim en ts on the sta tica l hysteresis in cycles o f  equal 
load  range have grea tly  w idened the a p p lica b ility  o f  the law  g iven  
in the above paper. A  theoretical relation has been deduced between  
th e d am p in g  o f  a tu n in g  fork in air and the statica l hysteresis  
m odulus o f  the m ateria l o f  w h ich  the tu n in g  fork  is m ade.

M a g n etic  tes tin g  m ethods.— A  new  edition  o f  the circular on m ag 
netic  testin g  has been issued and specia l studies o f  com m ercial testin g  
m ethods have been reported in a paper on determ in ation  o f  the m ag 
netic  in duction  in sheet steel. T h e ap p licab ility  o f  m agnetic m eas 
urem ents as an indication  o f  m echanical properties o f  m ateria ls has  
been treated in papers on nondestructive testin g  o f  w ire h o istin g  rope 
by m agnetic an alysis and on the m agnetic re lu ctiv ity  relationsh ip .

S ta n d a rd s  o f  candle pow er.— T he bureau several years ago estab 
lished p rovision al standard values for the new er types o f  electric  
lam ps, but no international agreem ent has y e t b^en reached on candle- 
pow er standards o f  these ty p es or on a general m ethod o f  m akin g  
photom etric m easurem ents w hen the lig h ts  to  be m easured differ in 
color. C om parisons have been m ade both w ith  laboratories in  th is  
country and w ith  national laboratories abroad. W hen com pleted , 
these com parisons w ill serve to determ ine the constancy w ith  w hich  
the basic carbon standards have been m ain tained  in  the different 
countries and w ill ind icate the degree o f  agreem ent atta inable in the  
estab lishm ent o f  the newer standards b y  th e various m ethods  
available.
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L a m p -te s tin g  m ethods.— T h e general introduction  o f  the new  types  
of inside-frosted  electric lam ps has required changes in  testin g  pro 
cedure. T h e specifications for  lam ps have been revised and the  
testing m ethods used have been published.

T im e  o f  breakdow n  o f  p a in t.— P rogress w as m ade on a quan titative  
method o f  determ in ing the tim e o f  breakdow n o f  pa in t and sim ilar  
coatings, as w ell as a stu d y  o f  accelerated tests to sim ulate w eather  
decay.

C hanges in  ru b b er com pounds .— A n  in vestiga tion  o f  the effect o f  
added fa tty  acids upon th e ten sile  properties o f rubber com pounds 
was com pleted , and progress w as m ade on a stu dy  o f  the changes 
caused in rubber by heat, lig h t, and ox id ation , and the effect o f  ad d in g  
antioxidants.

Im p u r itie s  in  reagents.— T h e bureau’s critica l study o f m ethods 
for d etectin g  and determ in ing sm all am ounts o f  im purities in reagent 
chemicals was continued . T h is  work form ed an im portant contribu 
tion to the specifications for a num ber o f  chem icals prepared by the  
American C hem ical Society .

Inci'easing speed o f  z in c  p la tin g .— A  stu dy  o f  acid z in c-p latin g  
baths show ed that by appropriate ad d ition s th e con d u ctiv ity  and  
permissible rate o f  deposition  can be g rea tly  increased.

A p p a ra tu s  fo r  a n a lyz in g  breath .— A  therm al con d u ctiv ity  appa 
ratus fo r  determ in ing both carbon d iox id e  and oxygen  in  resp ired  
air has been developed . B ecause o f  the rap id ity  w ith  w hich deter 
m inations can be m ade, p h ysic ian s are very en thusiastic  about the  
method and antic ipate  its  exten sive adoption  in hosp ital practice.

W eig h ts  a n d  m easures.— T h is w ork included in vestiga tion s o f steel 
tapes to determ ine therm al expansion  and o f  Y o u n g ’s m odulus and  
sag correction; a study o f  w atches equipped w ith  invar balances 
and e lin var h a irsp rin gs; th e effect o f  h u m id ity  changes on the con 
stancy o f  lacquered an alytica l w eigh ts; density  changes in  g lass and  
in steel caused by changes in  heat treatm ent; the application  o f  the  
photo-electric ce ll to the m easurem ent o f  short-tim e in terva ls; the  
thermal expansion  o f  creosote o ils ;  the density  o f  copper; and the  
density and w eight per ga llon  o f  denatured alcohol.

V a r ia b ility  in  w e ig h ts  caused by changes in  a tm ospheric  h u m id 
ity.— A  stu dy  o f  variations in go ld -p lated  and lacquered screw -knob  
weights under relative hum id ities o f  30 and 70 per cent show s that  
(1) changes in the w eigh ts  are som etim es o f  grea t im portance—  
occasionally as large as 2 or 3 m g. on the sum  o f the w eights in  sets 
from 1 to 50 or 100 g . ; (2 ) in general, go ld -p lated  w eigh ts show ed  
greater variab ility  than lacquered w eights, apparently  because the  
plating sa lts  from  the e lectrop latin g  solu tion  had not been w h olly  
removed from  the cav ity  under th e knob. These w eigh ts  can be 
im proved by thorough ly  w ash in g  out these sa lts, and m anufacturers  
who have adopted th is precaution are now fu rn ish in g  m uch more 
stable w eights.

O rifice-m eter in vestig a tio n .— T he particular object o f  th is  year’s 
cooperative work w ith  the N atural Gas A ssociation  has been a stu dy  
of the effects o f  various com binations o f  bends, regulators, valves, 
and stra igh ten in g  vein s upon the ind ications o f orifice m eters. V ery  
consistent and instructive resu lts were obtained , w hich show ed som e  
previous ideas on orifice-m eter behavior to be erroneous.
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V isco sity  a n d  consistency m easurem ent.— A  diagram  has been 
devised  for  estim atin g  the v iscosity  o f  petroleum  o ils  at one tem pera 
ture when know n at another. F o r  som e m ateria ls, such as o ils  con
ta in in g  soap, the usual m ethods o f  m easuring v iscosity  d o  n ot apply, 
A  new ty p e  o f  apparatus su ited  for  th is  purpose, know n as the 
“ burette consistom eter,” has been in vestigated  and found  to be both 
accurate and rapid  in  operation .

T h erm a l properties  o f  p e tro leu m  products.— A  thorough review  of 
the literature and o f  data obtain ed at th e bureau ind icates th a t cer
ta in  properties o f petroleum  products— n am ely , coefficient o f expan 
sion , heat o f  com bustion, specific heat, la ten t h eat o f  vaporization, 
and perhaps therm al con d u ctiv ity— can be calculated  w ith in  close 
lim its  i f  the d en sity  o f  the o il is know n, as set fo rth  in a paper before 
th e  A m erican C hem ical Society .

P la tin u m  resistance th erm o m etry .— A n  in vestiga tion  o f  platinum- 
resistance therm om eters has been undez-taken to  aid  in the standard 
iza tion  o f  a low -tem perature p latin u m  resistance scale  o f  tem pera 
tures to  —183° C. as a part o f  a cooperative program  between the 
bureau and the national laboratories o f  E n g lan d , France, Germany, 
and th e  N etherlands for  u n ifo rm ity  in  tem peratu re m easurem ents.

S p ec ifica tio n  fo r  au tom obile  tires.— T h e G overnm ent purchases of 
tire  equipm ent am ount to ap p roxim ately  $1,500,000 a year, w ith  a 
rap id ly  increasing proportion  o f  balloon and truck  tires. A s  a result 
o f  tire tests d u rin g  the past three years the bureau, w ith  th e coopera
tion  o f  the Rubber A ssociation  o f  A m erica, has obtain ed sufficient 
data to  revise th e F ederal specification  for  autom obile tires, so as to 
include balloon tires and truck tires. In  th is  specification  an endur
ance test s im u la tin g  road service has been provided  for each size and 
typ e  o f  tire.

C onstruction  o f  a ppara tus fo r  laboratory a n d  o th er purposes .— 
T he instrum ent shops, m ach in e shops, pattern  and w oodw orking  
shops, g lass-b low in g  shop, too l room , and construction  storeroom  took 
care o f  all dem ands m ade upon them  for  the construction  o f  instru 
m ents, apparatus, and th eir  in sta lla tion  in  the laboratories, as w ell as 
the preparation  o f  a ll  routine sam ples subm itted  for  tests and the 
preparation  o f  the standard  steel, cast iron, and various a llo y  steels 
used as standard sam ples.

Som e o f  the m ore im portant instrum ents and apparatus con- 
stzucted d u rin g  the year are: D iffuse reflectom eter, optical lens cen
ter in g  apparatus, 10 sm all laboratory telescopes, in terferom eter, pen 
du lum  apparatus, furnace for ex p a n siv ity  testin g , sand-b lasting  ma
chine for  the num berin g o f  clin ical therm om eters, prov in g  rin gs for 
calibration  o f  testin g  m achine, ion ization  cham ber, graduated track 
for  W eber photom eter, three radiobeacon goniom eters, m agnetic com 
parator for fa tig u e  m achine, spherom eter, vibration  galvanom eter, 
com m utator and sw itch  fo r  p latinum -resistance therm om eter bridge, 
cam era for  spherical aberration tests, radiobeacon interlocking  
sw itch , in sta lla tion  o f  g ra tin g  m ounting  in constant-tem perature  
room o f  spectroscopic laboratory, electric furnace, w ear-test m achine, 
alpha ray countin g  apparatus for  exh ib it at N ew  Y ork  Industria l 
M useum , galvanom eter for M axw ell bridge, variab le m utu al induc
tance apparatus, tw o 500-m icrohenrv self-indu ctances, one telescope 
fo r  absolute electrom eter, one 10 and one 20 inch strain  gauge, one
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resistance box (0.01 ohm  and 10,000 o h m s), one resistance box (100  
to 10,000 o h m s) , one ro ta tin g  sam ple holder, X -ra y  tube holder, and 
hardness testin g  apparatus.

O peration  a n d  m ain tenance  o f  bu ild ings.— T he em ployees engaged  
in p lant operation  and m aintenance are d iv id ed  in to  three principal 
groups— nam ely , pow er p lant, guard , and jan itoria l groups. T h e  
first group operates and m aintains the pow er p lan t w hich  su p p lies  
heat, lig h t, pow er, and other m iscellaneous serv ice ; the second group  
polices the bureau’s p rop erty; and the th ird  group does the routine  
cleaning w'ork w ith in  -the bu ild in gs. T he fu n ction s were perform ed  
as usual.

E Q U I P M E N T  ( $ 8 8 , 0 0 0 )

G eneral equipnnent.— T h e usual purchases o f  apparatus and su p 
plies necessary to m ain tain  the bureau’s laboratories in  up-to-date  
and efficient condition  have been m ade. A  considerable am ount o f  
special equipm ent for  the radio section has been purchased for  use 
in connection w ith  experim ents on radiobeacons and radio tran sm is 

sion between p lanes and the ground.
Superca lender stack.— A  new  supercalender stack w as purchased  

for the experim ental paper m ill. T h is  m achine is fitted for  five 
rolls, 27 inches w ide, and is driven  by a variab le-speed  electric motor 
giving roll speeds o f  40 to 300 feet per m inute.

D ead w e ig h t tes tin g  m achine.— A  dead w eigh t vertica l testin g  m a 
chine o f  100,000 pounds capacity , b u ilt by A . H . E m ery, jr ., in  
accordance w ith  suggestions m ade by the bureau, has been secured. 
It w ill be used prim arily  in  the accurate ca libration  o f  p ro v in g  
rings, w h ich  in turn w ill be used for  the ca libration  o f  service testin g  
machines in the field. T he 10,000-pound w eigh ts are applied  to the  
ring w ith  the aid  o f  a hydrau lic press so that the load m ay be applied  
either in tension or in com pression in 10,000-pound increm ents up to  
a m axim um  o f  100,000 pounds.

N ew  co n stan t-tem pera ture  room .— T he new  equipm ent fo r  grad u at 
ing and testin g  circles and for com paring linear scales w ill be 
installed in  a new  basem ent room w h ich  has ju st been com pleted .

G E N E R A L  E X P E N S E S  ( $ 6 8 , 3 5 5 )

U pkeep  o f  m echanical p lan t.— T h e usual m aintenance w ork and re 
pairs have been carried on. A  25-ton refr igera tin g  p lan t w a s  in 
stalled in the industria l b u ild in g . N ew  com m utators were m ounted  
on fan m otors fo r  the bureau’s h eatin g  system .

E lectr ica l construction  a n d  repairs.— T h e work included the usual 
m aintenance and construction , as w ell as som e extensions to the elec 
trical service carry in g  various voltages. Several large pieces o f  
equipment were connected up, such as the new  supercalender in the  
paper section , large electrom agnet in  the new  spectroscopic labora 
tory, 100-horsepowTer rotary exhausters in  the a ltitu d e laboratory, 
and a 200-horsepow er m otor fo r  a large air com pressor.

P lu m b in g  a n d  s tea m fittin g .— W ork required by several extensions  
of gas, air, vacuum , w ater, steam , and refrigeration  lines w as per 
formed. Sp ecia l in sta lla tion s in clu ded  a large air com pressor, ex 
haust pum ps, and equipm ent in  the sem icom m ercial sugar plant.
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M iscellaneous repa irs and  a ltera tions .— T h is w ork included build- 
in"  foundation s for  a variety  o f  equipm ent, re lin in g  boiler settings, 
and several a lterations to b u ild in gs such as the excavation  for the 
new  spectroscopic laboratory and the new room  for precision length 
m easurem ents.

L ib ra ry  books .— T he num ber o f  volum es accessioned th is  year was 
1,562, m akin g the to ta l num ber o f  accessioned volum es 30,818, as 
com pared w ith  29,362 last year; 730 scientific and techn ical peri
od icals are received by the bureau’s library.

T ra ve l .— P rov ision  w as m ade for necessary tra v e l to consult with 
experts at m eetin gs o f  scientific and techn ical societies, travel of 
m em bers o f the bureau’s v is itin g  com m ittee, and travel in foreign  
countries on cooperative w ork o f  the bureau w ith  other national 
stan d ard izin g  institu tions.

C o n tin g en t expenses .— P a rt o f  th e con tin gen t expenses o f  the 
bureau and o f the D ep artm en t o f  Com m erce as a w hole have also been 
provided  for.

I M P R O V E M E N T  A N D  C A R E  O F  G R O U N D S  ( $ 1 2 , 0 0 0 )

Im p ro v em e n t o f  g ro u n d s .— C onsiderable progress has been made 
in  the im provem ent o f the grounds, particu larly  in  th e p lo t ly ing  
along  C onnecticut A venue. T h is  part o f  the property has been 
graded  and planted and is now in  a fa ir ly  sa tisfactory  condition . A 
new  entrance w alk  has been com pleted w hich  adds g rea tly  to the 
com fort and convenience o f  the em ployees.

T E S T I N G  S T R U C T U R A L  M A T E R I A L S  ( $ 2 3 0 , 0 0 0 )

B u ild in g  codes.— T h e b u ild in g  code com m ittee pub lished  its 
Recom m ended B u ild in g  Code Requirem ents for U n it  W orking  
Stresses in B u ild in g  M ateria ls and has m ade substantia l progress 
on its report on fire-resistive construction . A t  least 85 m unicipali 
ties throughout the countrv have used recom m endations o f  the com
m ittee in code revisions. T he com m ittee suffered a heavy loss in the 
death o f  its  chairm an, Ira H . W oolson , on M ay 8.

C ity  p la n n in g  and' zo n in g .— T he Standard  S tate  C ity  P lann ing  
E n a b lin g  A ct w as com pleted  in February by the A d v isory  Com 
m ittee on C ity  P la n n in g  and Z on in g and w ith in  three m onth s was 
u tilized  in  law s enacted in three S tates. N ew  ed itions o f the Stand 
ard S ta te  Z oning E n a b lin g  A ct (w hich  has now  been u tilized  in the 
law s o f  at least 28 S ta te s ) , a Z on in g P rim er, and a C ity  P lanning  
P rim er were issued and reports on zon in g  progress have been issued 
from  tim e to  time.

S ta n d a rd  S ta te  M echanics' TAen A c t  C o m m ittee .— T h e voluntary  
com m ittee, w hich  is  d ra ftin g  a recom m ended standard S ta te  me
chan ics’ lien act, circulated  a p relim inary  ten tative  d ra ft and is 
now p erfectin g  it w ith  the aid  o f  the com m ents and criticism s.

S ta tis tic a l w o rk .— M onthly  prices for 24 b u ild in g  m ateria l items 
as paid  by contractors in about 50 cities have been obtain ed , issued 
regu larly , and republished in a num ber o f trade papers. T h ey  are 
also used in com p ilin g  index num bers o f  the price o f  m aterials for 
sm all fram e and brick houses. Current sta tistics on b u ild in g  activ 
ity , b u ild in g  costs, production , consum ption, and stocks on hand of



the principal b u ild in g  m ateria ls were printed  regu larly  in  the Survey  
of C urrent B u sin ess and its  advance releases.

C ooperation  w i th  G overnm en t a n d  p r iv a te  agencies on  b u d d in g  
and housing  problem s.— C ooperation w as continued w ith  F ed era l, 
State, and local governm ental agencies, and w ith  private  organ iza 
tions concerned in  b u ild in g  and housing. M ateria l re la tin g  to  con 
struction w as fu rn ished  for  several pub lications o f  the B ureau  o f  
F oreign  and D om estic  Com m erce, a num ber o f d ra fts  o f  bu ild in g  
codes were review ed, and problem s re la tin g  to c ity  p lan n in g  and zon 
ing, b u ild in g  costs, and hom e ow nersh ip  w ere taken up  in conjunc 
tion  w ith  such groups as B etter  H om es in A m erica , the A m erican  
Construction  C ouncil, the A m erican  C iv ic  A ssocia tion , and bodies 
representin g architects, engineers, and business and labor groups  
connected w ith  construction .

S tn L c tu ra l steels h ig h  in  silicon.— A  techn ologic  paper has been 
issued describ ing the properties o f  structural steel h igh  in  silicon  
w hich has an excep tion a lly  h ig h  y ie ld  point.

S ta n d a rd  fin ishes fo r  bu ilders ' hardw are.— In  cooperation w ith  

m anufacturers the bureau established in  1924 a sim plified  and stan d 
ardized lin e  o f  25 hardw are fin ishes. S ix teen  o f  these are fixed as 
regards color by the com position  o f  the m etal. T he rem ain ing n in e, 
so-called “ o x id iz e d ” fin ishes, are dependent upon the process em 
ployed in the fin ish ing  room. U n fo rtu n a te ly  they  also tend to change  
color s low ly  w ith  tim e, particu larly  w hen  exposed to  strong lig h t and  
hum idity . T w enty-five new sets o f  these n in e fin ishes were d istr ib 
uted to  in terested  m anufacturers for  use as reference standards. A t 
the sam e tim e a spectrophotom etric  stu d y  w as m ade o f  each fin ish, 
in c lu d in g  the determ in ation  o f the dom in ant w ave len gth , purity , and 
reflective value. T he color characteristics o f these standard fin ishes 
have thus been established ind ep en d en tly  o f  an y  m aterial standard.

V itreo u s  ch ina  p lu m b in g  fix tu res .— T h rou gh  the hearty  coopera 
tion o f  the m anufacturers the stan dard ization  o f  v itreous china  
plum bin g fixtures has m ade steady progress. T h is  has included  
sim plification , the developm ent o f a standard nom enclature, g rad in g  
rules, and d im ensional standards. F o r ty  thousand copies o f  th e  
pam phlet em b odyin g the above standards are being d istributed by 
the m anufacturers to  architects and plum bers.

R e fra c to ry  b n c k s  a n d  clays.— T ests o f 17 brands o f  c lay  refrac 
tories and o f  each in d iv id u a l m ateria l used in their m anufacture  
show a w ide range in therm al expansion , e la stic ity , and m echanical 
strength  values, a lthough the p lia b ility , or m axim um  elon gation  at 
rupture, d id  not vary  g rea tly  from  an average o f  about 0.04 per cent. 

T he rela tive qualities o f  the various m ateria ls in any one m ixture  
m ay have an im portant bearin g on th e properties o f the product 
irrespective o f  the m ethod o f  m anufacture. A  m ethod has been 
developed by w hich it  m ay be possib le to  estim ate quite closely  the  
relative resistance o f  sagger clays to  sp a llin g  in service. A t  the  
Colum bus sta tion  cooperative w ork w ith  the A m erican  S ociety  o f  
M echanical E n g in eers has been continued in a study o f  the cause and 
control o f  brick fa ilu re  in boiler settin gs.

C ast iro n  fo r  enam eling  purposes.— A  new  m ethod o f  d istin g u ish 
in g  between irons, w ith  respect to  th eir  tendency to produce blistered
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ware when enam eled, has been developed . T he range o f  conditions  
under w hich  an iron can be enam eled w ith ou t b listers determ ines 
w hether it is  good or poor. T h is  m ethod o f  “ range fin d in g ,” besides 
being an im portant step  in  the solu tion  o f  the problem  o f  d ifferen 
t ia t in g  betw een enam eling  irons, helps to  e lim inate b listers in the  
m anufacturer’s output. P reh eatin g  the iron before coatin g  it  w ith  
enam el helps to elim inate b listers, since the gas has a chance to evolve  
at a tem perature below the fu sion  p o in t o f the enam el.

M aintenance o f in ter io r  m arble.— T h is  cooperative in vestigation  
w ith  the N ation a l A ssociation  o f  M arble D ealers has been com 

pleted. A  paper now being printed  relates to m ethods and prepara 
tions for c lean ing in terior m arble, m eans o f  trea tin g  sta ins, and 
preservation  o f  th e natural appearance.

M ethods o f  cleaning lim estone m a so n ry .— A n  apparatus w h ich  em 
p loys h igh-pressure steam  and w ater has been g iv en  several practical 
tr ia ls and appears to  m eet the requirem ent o f  c lean in g  w ith ou t in ju ry  
to the stone.

S to n e  'preservatives.— E xp osu re tests in  progress fo r  s ix  years in d i 
cate that the on ly  ty p e  o f  treatm ent w hich  w ill endure for th is  
period is  th e paraffin type.

F ro s t action.— F rost tests ind icate th at in severe clim ates poor 
grades o f  lim estone and sandstone w ill probably show  extensive  
decay in 25 years, w h ile  other grades m ig h t la st  three or four cen 

turias. Efflorescence m ay produce m ore rapid  deterioration  than  
frost, and decay o f  stonew ork w ith in  tw o or three years a fter  a 
b u ild in g  is erected can usually  be attributed  to  th is  cause.

S ound-absorb ing  g y p su m  plaster.— N in ety  per cent o f  the acousti 
ca l d efects o f  auditorium s, theaters, and churches m ay be rem edied  
by a sound-absorbing p laster. A  gypsum  plaster com posed o f  2  
parts o f  volcan ic  tu fa , 1 part sand, and 1 part o f  calcined gypsum  
and con ta in in g  2 per cent by w eigh t o f  the calc ined  gypsum  o f  a 
m ixture o f  calcium  carbonate and potassium  alum  in  m olecular p ro 
portions w ith  retarder has been found to  have the sound-absorbing  
properties desired.

M eth o d  o f  analysis o f  h yd ra ted  lim e.— T here is  no chem ical m ethod  
o f  analysis o f  hydrated lim e w hich g ives in form ation  relative to the 
CaO, M gO , C a (O H )2, M g (O H ) 2, and C a C 0 3 contents w hen a ll are 
present. A  therm ochem ical m ethod o f  an alysis has been developed . 
T h e sam ple is heated a t succeeding tem peratures for  defin ite periods 
o f  tim e, and the loss in w eigh t is  p lo tted  aga in st tem perature. 
B reaks occur in  the curve in d ica tin g  th e d issociation  o f  the  
M g ( O H ) ?, C a (O H )2, and CaCO-, and the loss in  w eigh t due to the  
decom position  o f  each constituent m ay be obtained. F rom  these data  
th e percentages o f  th e com pounds m ay be calculated .

A d h e s io n  o f  mortcvr to sand-lim e  b r ick .— T ests on adhesion of 
m ortar to sand-lim e brick show  th at, so far  as adhesion is  concerned, 
a brick w h ich  absorbs som e w ater from  the m ortar is m ore desirable  
than  a nonabsorptive brick. B rick  w hich absorb w ater quite rap id ly  
should  have their rate o f  absorption reduced by w ettin g . W ettin g  
brick h av in g  a low rate o f  absorption decreases the adhesion. B ricks  
o f  one m ake m ay vary so m uch in  rate o f  absorption th at the adhe 
sion  o f  the m ortar is  affected m ore by th is  than by changes in  m ortar  
com position .
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S fr e n g th  o f  hollow-pile and  conct'ete slabs .— T ests o f  102 beam s 
representin g different typ es o f  ho llow -tile  and joist-floor construction  
show th at the value o f  the t ile  in  resistin g  shearing stresses is  a 
function  o f  their  com pressive strength .

S tr e n g th  o f  b r ickw o rk .— One hundred and fifty -n in e  w alls, 9 feet 
high  and 6 fee t long , and 130 sm aller m asonry specim ens have been 
tested. D a ta  have been secured on the factors w h ich  affect the  
strength  o f  both so lid  and h o llow  w alls o f  brick.

S tr e n g th  o f  ho llow -tile  w a lls .— A n  investigation  o f  the com pressive  
and transverse strength  o f  w a lls  b u ilt o f  a sp ecia lly  designed  hollow  
t ile  ind icated  that m ortar and w orkm anship are the m ost im portant 
factors affecting  the strength  o f  these w alls.

C oncrete m in e  s to p p in g s .— T ests o f  12 slabs show  approxim ately  
equal stresses under sta tic  pressures and under pressures produced  
by explosions.

S teven so n  C reek exp erim en ta l d a m .— T he S teven son  Creek exp eri 

m ental dam , erected so le ly  for  test purposes under the supervision  
o f a national com m ittee, has been b u ilt to a h eigh t o f  60 feet, and the  
tests a t th is  h e ig h t have been com pleted . D u rin g  the stu d ies o f  the  
data progress reports have been issued w hich ind icate that a reduc 
tion  in  the cost o f arch dam s m ay be effected by a p p ly in g  the resu lts 
o f th is work.

D u ra b ility  o f  aggrega te .— T he necessary apparatus has been as 

sem bled and 36 sam ples o f  aggregate collected  from  a ll parts o f  the  
U n ited  S tates, representin g gran ites, trap rocks, sandstones, lim e 
stones, slags, and m iscellaneous varieties o f  gravels. A ll sam ples  
have been carefu lly  graded, and d u rab ility  tests are now in  progress  
in v o lv in g  several different treatm ents, i t  has been noted th at the  
b o ilin g  and d ry in g  treatm ent and N a 2S 0 4 treatm ent are the m ost 
severe and are apparently  equally  effective.

L im estones are apparently  d is in teg ra tin g  m ore rap id ly  than other  
aggregates. T h e gravels contain  so m any varieties o f  stone that  
disintegrated  particles are found in alm ost a ll o f  them , but by far 
the greater num ber are sound. G ranites have not been affected and  
only occasional pieces o f  trap. Sandstone and slags have show n sign s  
o f b reak ing  up.

M ethods o f  tes tin g  cem en t.— In  cooperation w ith  th e A m erican  
S ociety  for  T estin g  M aterials, com parison  tests were m ade on 32  
brands o f  cem ent, try in g  a proposed m ethod o f  p ouring a neat cement 
briquet, to  replace th e m ortar briquet as a test specim en for  cem ent. 
T he new typ e o f  specim en has advantages over th e o ld , but the  
preparation m ust be ad justed to a llow  for  variations in th e norm al 
consistency requirem ents. A  stu d y  o f  the linear changes o f  neat 
cement specim ens— one w ith  norm al consistency, the other w ith  42  
per cent excess w ater— show ed various contractions in volum e during  
settin g , ran g in g  from  no change to  0.09 per cent, the values for the 
ind iv idu al cem ents scattering  between these lim its.

In sp e c tio n  o f  cem ent.— D u rin g  the year there have been tested  
and sh ipped  under bureau supervision  683,362 barrels o f  cem ent. B e 
cause o f  the increased sh ipm ents o f  sm all quan tities o f  cem ent at 
w idely separated points, especia lly  in  the N ortham pton  d istrict, the  
testin g  and sh ip p in g  o f a s lig h tly  sm aller am ount o f  cem ent than  
last year has required a greater num ber o f  inspector hours.
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C om parison tests on sam ples o f  three id en tica l cem ents have been 
m ade each m onth  a t th e  W ash in gton  and th e three branch labora 
tories. T h is  has resu lted in  a considerable im provem ent in the u n i 
fo rm ity  o f  resu lts ob tain ed a t the four laboratories. A  device to 
m easure the pressure app lied  in  m ak in g  m ortar briquets has been 
in sta lled  and has helped to  secure uniform  resu lts. F i f t y  No. 200 
sieves were tested , and 427 standard fineness sam ples o f  cem ent were 
distributed .

B ra n ch  laboratories .— T he bureau m ainta ins three branch labora 
tories. T he N ortham pton  (P a .)  laboratory is  used exclu sive ly  for  the  
inspection  and tes tin g  o f cem ent and b ein g  advantageously  situated  in 
the L eh igh  V a lley  cem ent-producing d istrict, supervises the m ajor 
portion  o f  the G overnm ent purchases for tested cem ent. T he D enver  
laboratory tests cem ent in the territory  w est o f th e M ississipp i R iver  
and is engaged  in  the stu d y  o f  ava ilab le  concrete aggregates used by 
the R eclam ation Service. T he San  F rancisco  laboratory tests cement 
and m iscellaneous m ateria ls purchased by the G overnm ent on the  
w estern coast.

T E S T I N G  M A C H I N E S  ( $ 3 8 , 0 0 0 )

C alibra tion  o f  te s tin g  m ach ines .— T h e p rov in g  r in g  fo r  ca librating  
testin g  m achines in  in d u stria l p lan ts has been further developed , so 
as to  provide a reliable instrum ent for  tran sferrin g  loads app lied  by 
the dead w eigh t testin g  m achine (see “ E q u ip m en t ” ) to  th e  m achine  
under calibration . P ro v in g  rin gs h a v in g  capacities o f  10,000 and
100,000 pounds are now nearing com pletion .

C om pressive s tr e n g th  o f  brickwo-rk .— T h is  in vestiga tion , in  co 
operation  w ith  the Com m on B rick  M anufacturers’ A ssocia tion , has 
included the construction and testin g  o f  168 brick  w a lls , 6 fee t w ide, 9 
feet h ig h , and 8 or 12 inches th ick . In  ad d ition , sim ilar tests have  
been m ade on approxim ately  100 w allettes. T he variab le factors  
include brick, m ortar, typ e o f  construction , effect o f  w ettin g , and  
w orkm anship. T he laboratory w ork is n earin g com pletion , and the  
resu lts are being prepared for  publication .

W eld ed  ra ils .— A  series o f  repeated im pact tests on w elded  rail 
jo in ts  in cooperation w ith  the A m erican E lectr ic  R a ilw a y  A ssoc ia 
tion  and the A m erican  B ureau o f  W eld in g  has been com pleted . T he  
fa ilu re  o f  street ra ilw ay  rail jo in ts in  service is  a source o f  great 
expense from  the stan d p oin t o f  m aintenance, reduces the speed and  
effectiveness o f the service, and greatly  increases the noise o f  opera 
tion . W ork on the developm ent o f  a w elded jo in t w h ich  w ill have a 
longer l ife  is  in  progress.

W eld ed  s tru c tu ra l m em bers .— In  cooperation w ith  the Am erican  
B rid g e  Co. and the A m erican B ureau o f  W e ld in g  a com pression test 
w as conducted on a steel colum n in  w h ich  w elded jo in ts replaced the  
custom ary rivetin g . T h e resu lts show ed th e colum n to  be even  
stronger than expected , and th is m ethod o f  construction seem s lik ely  
to come into m ore extensive use, p articu larly  w here noise is  objec 

tionable. . .
In te r lo c k in g  rib  tile  m alls .— There is  m uch in terest at present in  

b u ild in gs w h ich  w ill show  greater resistance to  earthquakes and 
hurricanes, and for  th is purpose w a lls  w ith  greater transverse  
strength  are necessary. T h e strength  o f  w alls  constructed o f  tile



B U R E A U  U  F  S T A N D A R D S 1 4 3

with vertica l ribs w hich in terlock  in  the center o f the w all has been 
investigated. T h e horizontal jo in ts betw een the t ile  on the outside  
surface o f  the w all were also staggered w ith  respect to  corresponding  
joints on the inside surface. T ests o f  these w a lls  show ed a greater  
transverse strength  than is obtain ed in  t ile  w a lls  o f  the usual con 
struction. T he com pressive stren gth  o f  the tw o types is  about the  
same.

C opper roofing.— In  cooperation w ith  the C opper and B rass R e 
search A ssociation  th e cond itions affecting  the l ife  o f  copper w hen  
used for  roofing and for va lleys and flash ings have been investigated . 
The properties o f  sheet copper and o f  different m ethods o f  jo in in g  
the sheets w ere also stu died . R esu lts have already been obtained  
ind icating that th e  construction  o f  copper roofs  can be grea tly  
improved.

I N V E S T I G A T I O N  O F  F I R E - R E S I S T I N G  P R O P E R T I E S  ( $ 2 8 , 1 0 0 )

F ire-loss s ta tistics  a n d  fire •prevention.— D ata  for a paper on the 
seasonal variation  in the fire loss obtain ed from  S ta te  and press 
reports have been tabulated  and charted.

E xp erim ental m ethods have been developed fo r  g a u g in g  the fire 
hazard o f discarded m atches, c igars, and cigarettes, and a num ber of  
tests w ere m ade to  ascertain  the rela tive hazard o f  several k inds o f  
interior floors and w all coverings. C igarettes are more lik e ly  to  
cause fires than  cigars, because, in general, they  burn longer after  
being throw n awTay.

In su la te d  safes.— F iv e  fire tests o f  insulated  record containers were 
made for  G overnm ent departm ents and tw o for  m anufacturers.

F ire  in te n s ity  a n d  dura tion .— T h e larger structure, 30 by 60 fee t  
in floor area, w as burned out once w ith  record-room  occupancy and  
once w ith  desks and filin g  cabinets. F ou r tests w ith  m etal furn iture  
were m ade in the sm aller structure, w h ich , supplem ented by a test 
with records on m etal sh e lv in g  due to be m ade in J u ly  o f  the present 
year, w ill com plete the tests w ith  office occupancy.

T he severity  o f  the fires w ith  w ood furn iture wras equivalent (o 
approxim ately  the first hour o f  the standard furnace test when wood 
flooring, fu rn iture, and contents w cighed  10 pounds per square foot,
1 Yz hours w ith  15, 2 hours w ith  20, and between 5 and 8 hours w ith  
the record room s h a v in g  50 to  60 pounds per square fo o t o f  sh elv in g  
and records.

S tr e n g th  o f  m a teria ls  a t h ig h  tem pera tures.— T h e w'ork on com 
pressive stren gth  o f  steel and cast iron w as com pleted , 65 tests at 
tem peratures o f 750° C. being m ade on rounds and rolled  shapes 
having slenderness ratios (1 /r) from  22 to 144.

F ire  tests  o f  roofing m a teria ls .— B rand , flam e, and spread tests 
were m ade on 126 decks o f  pain ted  or chem ically  treated  w ood sh in 
gles, both new  and w eathered . A p p rox im ately  the sam e num ber of 
tests wnre m ade on decks o f  w eathered w ood sh in g les and asphalt 
prepared roll roofing and sh in g les rem oved from  b u ild in g  roofs 12 
to 30 years old . T ests were also m ade o f  copper sh in g les, zinc stan d 
ing seam  roofing and sh in g les, copper-clad asphalt sh ingles, and  
asphalt satu rated  and coated asbestos fe lt  roll roofings.
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F ire  resistance o f  h ea vy  w alls.— T he fire tests o f  hollow  tile  walls 
w ere com pleted , 45 tests m ade d u rin g  the year b eing  o f  plastered, 
brick-faced , or furred  w alls, 12 or 16 inches in th ickness, and of 
S-inch w alls  m ade o f  tile  for w hich the c lay  had been esp ecia lly  pre
pared by vary in g  am ounts o f gr in d in g , p u g g in g , and adm ixture of 
com bustib le filler.

A  supp lem entary series, con sistin g  o f  fire-endurance tests o f  four 
brick w a lls  and fou r ho llow -tile  w a lls  th a t had  been seasoned by 
accelerated m ethods to constant w eigh t before testin g , w as added to 
obtain  in form ation  on w h at effect th e free w ater present in  masonry 
w alls  for  a considerable period  after  b u ild in g  has on th e tem perature 
transm ission  through the w all.

I N V E S T I G A T I O N  O F  P U B L I C - U T I L I T Y  S T A N D A R D S  ( $ 1 0 0 , 0 0 0 )

M easurem ent o f  h ig h  vo ltages avui large currents.— W ork has con
tinued on the absolute electrom eter design ed  to g ive  a fundam ental 
basis for  m easurem ents o f  vo ltages up to at least 250,000 vo lts. The 
year has been devoted la rg e ly  to  perfection  o f  the actual m easuring  
and w eig h in g  devices— gauge rods, balances, w eigh ts, and controls. 
In  order to correlate electrom eter m easurem ents o f  effective voltage  
w ith  crest or m axim um  vo ltages as m easured by th e sphere-gap or 
the corona voltm eter, an electrostatic curve-tracing apparatus has 
been developed . A  stu dy o f  h u m id ity  effects in  the corona vo lt 
m eter has been m ade, sh ow in g  that h u m id ity  has an appreciable 
effect under som e conditions. A  tubular noninductive oil-cooled  
shunt for 1,000 am peres has been com pleted , and stu d ies o f  its per 
form ance have been m ade as a basis for  the design  o f  sim ilar shunts 
for larger currents.

E le c tro ly s is  a n d  so il corrosion.— P ap ers on m ethods o f  e lectrolysis  
testin g  and on app lications o f  the earth  current m eter are in press. 
O ne on m ethods o f  electrolysis m itig a tio n  has been prepared and 
subm itted  to the A m erican C om m ittee on E lectro ly sis  for  d iscus 
sion. S ince m any different in terests are affected and there are w ide  
differences o f  op in ion  regard ing  the choice o f  m ethods for  prevent 
in g  dam age by stray currents, pub lication  o f  th is  paper is lik e ly  to 
be delayed . Som e 2,000 specim ens o f  m etals and protective coatings  
buried in  various so ils have been exam ined during  the year. These  
constitu te the second lo t o f  specim ens in  th is  in vestigation  w hich  is  
planned  to run for  a to ta l period o f  10 years, and the prelim inary  
nature o f  the present resu lts is em phasized. N evertheless, there is  
very w idespread in terest, and reports have been presented at four  
m eetings o f  technical organizations.

N a tio n a l E lectr ica l S a fe ty  Code.— A ll five parts o f  th e new  
(fo u rth ) ed ition  o f  the N ation a l E lectr ica l S a fe ty  Code have now  
been pub lished  as handbooks o f the bureau.

G overnm en t tele-phone su rveys a n d  p a ten t su its .— T h e num erous  
changes w hich  have been m ade in  location  o f  bureaus in  W a sh in g 
ton , as w ell as changes in  character and am ount o f  business handled, 
have m ade necessary the continuation  o f  telephone service studies  
under the auspices o f the ch ief coordin ator’s office. D eta iled  stu d ies  
are also b eing  m ade to  determ ine the best and m ost econom ical 
arrangem ent o f  telephone service for  the group o f  new  b u ild in gs  
recently  authorized by Congress. T hese surveys, w ith  a few  others
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outside the D istr ic t o f  C olum bia, the arrangem ent o f  general tele 
phone service contracts, and th e assistance g iven  the D epartm ents  
of Ju stice  and W ar in d efen d in g  su its for in fr in gem en t o f  patents  
have occupied the fu ll tim e o f  the bureau’s telephone section.

Gas w a ter  heaters.— A n in vestiga tion  o f th e  behavior o f  w ater  
heaters w as carried out in cooperation  w ith  th e  testin g  laboratory  
o f  the A m erican Gas A ssociation  in order to establish  specifications 
for these appliances. T he various factors relative to  burner design  
and service cond itions a t the burner w hen u sin g  different fu e l gases  
are being investigated . A  theoretical stu d y  o f  the characteristics o f  
flames for  the purpose o f a d ap tin g  the resu lts to  th e in vestigation  
o f  gas burners and appliances has been in progress.

P ro d u c tio n  o f  w a ter  gas.— A  review  o f  the entire literature rela t 
in g  to  the econom ic factors in vo lved  in  the production  o f  w ater gas  
from  both coke and coal has been m ade and should  be o f  considerable  
value to  pub lic u tility  com m issions.

Gas analysis appara tus.— A  therm al con d u ctiv ity  apparatus was 
constructed for the Bureau o f  M ines for use in gas an alysis in the  
investigation  o f  m ine explosions.

T E S T I N G  M I S C E L L A N E O U S  M A T E R I A L S  ( $ 4 4 , 0 9 0 )

V a r ie ty  o f  m a teria ls  tested .— A  great variety  o f chem ical and  
physica l tests were m ade for G overnm ent departm ents on p a in ts, 
varnishes, roofing, and w aterproofing m ateria ls; rubber; w ritin g  
m ateria ls; boiler w aters and com pounds; technical chem icals; and  
detergents. A  large num ber o f  m iscellaneous m ateria ls were tested  
to determ ine their fire hazard in order to  furn ish  data to  gu id e  th e  
Steam boat Inspection  S ervice in  m akin g ru lin gs on the transportation  
of com m odities on passenger vessels.

R A D I O  R E S E A R C H  ( $ 4 9 , 8 0 0 )

R a d io -freq u en cy  m easurem ents a n d  standards.— T h e radio work  
was la rg e ly  concentrated on tw o m ain problem s— the im provem ent 
of frequency m easurem ents and the developm ent o f  radio aids to  air  
navigation . T he latter w ork was la rg e ly  supported by fu n d s tran s 
ferred from  the A eronautics B ranch o f  the D epartm ent o f  Com m erce 
and w ill  be described under “ T ransferred  fu n d s.” T h e developm ent 
o f broadcasting and increased uses o f  radio generally  rendered im 
perative greater accuracy in  the m easurem ent o f frequency or -wave 
length. E xp erim ents to im prove radio-frequency standards were 
conducted, apparatus w as tested , and standards were d issem in ated  
in such a w a y  as to  m ake them  o f  m ost value in m ain ta in in g  broad 
casting and other stations on the correct frequencies. T h e p iezo 
oscillator received  m uch attention . W ith  the cooperation  o f  other 
G overnm ent departm ents and large electrical com panies a program  
o f research w as begun look in g  to  th e developm ent o f  th is  apparatus 
and its  standardization  to the h igh est possib le accuracy, the aim  
being to secure a very considerable im provem ent over the present 
attainable accuracy o f  about 0.01 per cent. C om parisons w ith  all 
im portant radio laboratories abroad show ed that m ost o f  them  were 
in agreem ent to  the order o f  0.01 per cent, but it  is h ig h ly  desirable  

6 6 0 9 8 — 2 7 1 ------- 1 0
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to establish  absolute frequency values w ith  a certa in ty  o f 0.001 per 
cent, and to do so w ill require m uch m ore research and developm ent.

R a d io  w ave phenom ena.— T he w ork on radio w ave phenom ena lias 
included  stu d ies o f  fa d in g  and its  correlation w ith  other natural 
phenom ena, such as terrestrial m agnetism  and electrical conditions 
on the sun. A  defin ite connection appears to  ex ist betw een solar 
phenom ena, such as the rotation o f  the sun and the sun-spot cycle 
and radio con d ition s on the earth . M ethods o f  m easuring rad io  field 
in ten sity  have been developed , as w ell as m eans for  ca librating  ap p a 
ratus for  these m easurem ents. T h is  work is increasingly  im portant 
in  v iew  o f  the close control exercised by the F ederal R ad io  C om m is 
sion  over the pow er and interference production o f  broadcasting  
stations.

C O L O R  S T A N D A R D I Z A T I O N  ( $ 9 , 0 0 0 )

Goloi' s tandards in  in d u stry .— Color p lays a m uch m ore im portant 
part in  industry and comm erce than  is gen era lly  realized. Requests 
are received  in  large num bers for  advice on the stan dard ization  of 
colors for ra ilw ay  sign als, h igh w ay  sign als and sign s, b u ild in g  m a 
teria ls, paints, dyes, food  products, and m any other com m odities. 
In  no field probably is it m ore difficult to set up a sa tisfactory  stan d 
ard because the science o f  colorim etry lies in that borderland between  
p hysics and psychology where so m uch depends on the hum an ob 
server. N everth eless, progress is being m ade. A  standard for  artifi 
c ia l su n ligh t has been established for co lorim etric purposes, m any  
l ig h t sources have been graded , and num erous phases o f  the psycho 
p hysical aspects o f  the problem  have been studied.

V isu a l color responses a n d  th e ir  p h ysica l s tim u li.— W h ile  color 
im etry is preem inently  a p sychoph ysical subject, th e basis o f  color 
specification lies in physical m easurem ents o f  em ission  characteristics  
o f  lig h t  scources, transm issive characteristics o f  transparent ma- 

, teria ls, and reflective characteristics o f  more or less opaque m aterials. 
In  cooperation w ith  the M unsell Research L aboratory, progress has 
been m ade in  the stu d y  o f  co lorim etric sen sib ility , the elem entary  
color excitation  functions, and the an alysis o f  color in term s o f  
dom in ant w ave len gth  and p u rity , a ll o f  w hich serve for  the co lori 
m etric  in terpretation  o f  these p h ysica l characteristics.

S ta n d a rd  L o v ib o n d  color scale.— F or several years a research pro 
gram  has been under w ay w ith  the object o f  find ing an adequate 
basis for  m easuring and sp ec ify in g  color in trade. A n  im portant 
part o f  th is program  has been com pleted  in the establishm ent o f  
standards for  L ovibond red and yellow  glasses used in the vegetable  
o il and other industries. H a v in g  such standards, the n ex t step  is  
the calibration  o f  perhaps several hundreds o f  these g lasses for  the 
trade, very  sligh t differences in w hich  o ften  lead to  d isputes in v o lv in g  
thousands o f  dollars.

A p p a ra tu s  fo r  m easuring  th e  re flective  characteristics o f  m a te 
r ia ls.— F o r sp ec ify in g  the color o f  opaque d iffusely  reflectin g m a 
teria ls a m eans o f  m easuring reflectance under various con d ition s o f  
illum ination  and as a fu n ction  o f  both w ave len gth  and angle o f  view  
is necessary. A  satisfactory  experim ental solu tion  requires very  
com plicated  apparatus. D u rin g  the past year th is  w as designed , 
constructed , and placed in successfu l operation .
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I N V E S T I G A T I O N  O F  C L A Y  P B O D U C T S  ( $ 4 7 , 0 0 0 )

Use o f  fe ld sp a r  in  w h itew are .— T h is  in vestiga tion  h as been con 
tinued by further tests o f g ra in  fineness, m in eral constituents, ther 

mal d ila ta tion , relative translucency o f  v itreous bodies in  w h ich  the  
feldspar is the o n ly  variable com ponent, and resistance o f  g lazed  
ware to therm al shock. Specim ens for the therm al shock test repre 
sented various com binations o f  fe ld sp ars in the g laze w ith  the sam e 
and other fe ld sp ars in  the bodies on w hich  the g lazes were applied . 
The data ind icate th a t (1 ) screen analyses by various laboratories 
may differ sufficiently to m ake specifications to closer than  ± 0 .5  per 
cent o f  l itt le  sign ificance, (2 ) differences in chem ical analyses are 
sufficient to ju s tify  further in vestiga tion  to determ ine the cause and 
control o f  present variations, (3 ) refractoriness o f  fe ld sp ar increases 
and the so ften in g  range decreases w ith  increase in  K .,0 , (4 ) so ften 
ing p o in ts range from  that o f cone 4 for soda felsp ar to  that o f cones 
If to 10 for  potash feldspar, (5 ) translucency for  v itreous bodies con 
f in in g  potash feldspars increases w ith  increase in the K .,0  content 
of the feldspar, (6 ) m echanical stren gth  is  affected m ore by the  
m ethod o f fir ing than  by the fe ld sp ar, (7 ) therm al expansion  o f  
vitreous bodies is increased by rapid  fir ing  and by increasing the 
N a ,0  content o f  the feldspar.

T he work on w hitew are also includes a com parison o f  E n g lish  and 
Am erican china clays. A ll o f the usual standard tests for  both  
unfired and fired clays are to be covered, and a stu d y  o f  17 E n glish  
d a y s is now  in progress.

D ry in g  o f  c lay  bodies.— P relim in ary  d ry in g  studies o f 12 typ ica l 
d a y s have been com pleted , a m ethod o f  routin e testin g  developed , 
and a report correlating  th e d ry in g  resu lts w ith  previous in vestiga 
tions o f  the sam e clays w ith  respect to w ater sm ok ing and oxidation  
is in course o f  preparation . A t  the Colum bus branch 19 c la y s have  
been selected for the purpose o f  stu d y in g  the qualities characterizing  
d a y s  used in the m anufacture o f  heavy clay  products.

W o rka b ility  o f  clays.— T he pow er efficiency o f extrusion  m achines  
as affected by various com binations o f  d ies, spacers, and type o f  auger  
has been stu d ied , using  a clay  w hich  did  not change in w orkab ility  
after repeated extrusions. T h e data in d icate that the sin g le  w in g  
auger (6 -in ch ), 1° taper die and 0-inch spacer is the m ost efficient 
com bination for the clay  used.

Vitreous enam el g ro u n d  coats.— T he effects o f  different propor 
tions o f  flint and feld sp ar and  various com binations o f  fluxes have  
been studied. In  general, flin t in  the refractory portion  and sodium  
oxide in  the flux portion  w ere m ost resistant. B oric  oxide increased  
resistance to  m echan ical shock in the series o f ground coats con ta in 
ing flin t and feld sp ar in  ap p roxim ately  equal proportions. V a r ia 
tions in ex p a n siv ity  influenced resistance to  m echanical and therm al 
shock lees than is the case in cover coats. A  light-colored  ground coat 
of sufficient adhesiveness is hard to  obtain  w ithout the use o f  cobalt, 
which produces a dark color. A  new  test for m easuring adhesive 

ness has been devised. O p a c ify in g  m ateria ls have also  been studied  
to determ ine w h ich  can be used in  the m ill batch o f a ground coat 
w ithout danger o f  reaction w ith  the m etal base and evolu tion  o f  gas. 
Zirconium oxid e and sodium  antim onate have appeared satisfactory .
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M ethods o f  treatin g  the m etal to increase the adhesiveness o f  the 
enam el have been tried  w ith  p rom ising  results.

C onsistency o f  enam el suspensions.— T h is  investigation  has beei. 
com pleted . A  new  com ponent o f consistency w hich is called  “ set ” 
(o f  w hich the dra in in g  period is a m easure) has been discovered, and 
a new  m ethod worked out fo r  com p uting and expressing  “ relative 
m o b ility .” C orrelation o f  data obtained in tw o factories led to  the 
conclu sions that (1 ) the w eigh t o f  enam el s lip  retained on a u n it area 
o f  the iron base is a function  prim arily  o f  y ie ld  value and secondarily  
o f  “ set,” (2 ) m ob ility  can be com p letely  controlled  in  practice by 
vary in g  the w ater content o f  th e s lip , and (3 ) the m easure o f  “ s e t ” 
know n as d ra in in g  period is rou gh ly  a hyperbolic  fu n ction  of 
m obility .

S tu d y  o f  glazes.— T h e properties o f  ten sile  strength  and elasticity  
o f  about 85 g lazes have been determ ined and data correlated to 
develop law s regard ing the effect o f  various com ponents o f  the glazes 
on these properties.

A s  a correlary to th is  w ork, som e study has been m ade on the type  
o f  stra in  present in  a g laze  fired to  a body. T he evid ence so far 
show s g lazes w hich have crazed to  be in  tension  and those o f  good fit 
to be in  com pression, as a general rule.

S T A N D A R D I Z I N G  M E C H A N I C A L  A P P L I A N C E S  ( $ 2 7 , 8 0 0 )

E le va to r  s a fe ty  in terlocks.— W ork on elevator in terlock in g  devices 
has been extended to include num erous re lia b ility  tests o f  com m ercial 
interlocks requested by regu la tin g  bodies. T he resu lts are used as 
th e basis fo r  approval by  several o f  th e  G overnm ent departm ents, 
by the D is tr ic t  o f  C olum bia, by various m unicipal and S ta te  govern 
m ents, and by a group o f  casualty  insurance com panies.

E le v a to r  research.— A n  investigation  o f  the perform ance o f  e leva 

tor sa fe ty  equipm ent, particu larly  o il buffers, undercar safeties, g o v 
ernors, and their  associated  m echanism s, is being conducted under a 
fe llo w sh ip  established by the A m erican E n g in eer in g  S tandards Com 
m ittee. T he u ltim ate purpose o f th e work is  the preparation  o f  
specifications fo r  perform ance tests o f  elevator sa fe ty  equipm ent.

A n elevator m achine has been insta lled , and specia l instrum ents 
are being developed to m easure the deceleration, w h ich  takes p lace in 
a re la tiv e ly  short tim e and m ay atta in  a value three tim es that of 
grav ity .

A lti tu d e  cham ber fo r  tes tin g  in stru m en ts .— T h is  is a steel tank, 
large enough to  accom m odate tw o observers, in  w hich the pressure 
can be low ered to  correspond to  an a ltitu d e o f  30,000 feet. I t  has 
been usefu l in ad ju stin g  and testin g  instrum ents for a ircra ft and in 
ca lib ratin g  m ercurial barom eters by com parison w ith  a standard  
instrum ent. T em perature control w ith in  th e  cham ber is now being  
in sta lled . - .

 ̂ T e s tin g  o f  eng ineering  in s tru m e n ts  and  m echanica l app liances .—- 
T here has been an increase o f  approxim ately  20 per cent in  th e  test 
in g  o f  eng ineering  instrum ents and m echan ical appliances, in clu d in g  
the calibration  o t stream  flow m eters, the testin g  and investigation  
o f  new fire ex tin g u ish in g  devices, and the testin g  o f  devices and 
equipm ent purchased by the G overnm ent departm ents under per 
form ance specifications.
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R a d ia to r  a ir  va lves.— T he in vestiga tion  o f  rad iator air va lves has 
been continued at the request o f the S u p erv isin g  A rch itect’s Office. 
Definite perform ance specifications have been in  use during  the past 
six m onths.

I N V E S T I G A T I O N  O F  O P T I C A L  G L A S S  ( $ 2 0 , 5 2 0 )

P ro d u c tio n  o f  op tica l glass.— I n  stu d y in g  the factors affecting  the  
quality  o f  op tica l g lass d u rin g  m eltin g , m old ing , and annealing , a 
total o f  approxim ately  21,000 pounds o f  g la ss  o f  fou r different k inds  
•were m ade in  18 pots, one o f  w h ich  contain ed  about 4,000 pounds. 
Most o f  the perfect g lass obtain ed w as m olded in to  prism s and lens  
blanks o f  various sizes from  w h ich  the n a v a l op tica l shop received  
21,441 blanks.

V iscosity .— T he fr ic tio n  o f  the ro ta tin g  parts o f the v iscosity  m a 
chine has been reduced to  such an extent th at th e fr iction  correction  
for any load is now defin itely  know n, and errors in  v isco sity  deter 
m inations caused by uncertain  or variab le fr ic tio n  correction are 
entirely elim in ated . T h is  w ill increase the accuracy o f  m easurem ents 
and perm it a m ore thorough stu dy  o f  other variab le cond itions affect 
ing v iscosity  determ inations.

A n n ea lin g  or the  red u ctio n  o f  s tra in  in  glass.— R ecently  it  has been 
shown th at'th e  tem perature at w h ich  g lass is annealed has a decided  
effect on the index  o f  refraction  (and also d en sity ) o f  the g lass. 
Glass from  the sam e m elt m ay have different indices o f  refraction  if  
annealed at different tim es. T hese differences are great enough to 
explain differences in  focal len g th s  o f  sim ilar optica l system s and 
variations from  com puted foca l len g th s  w h ich  previou sly  w ere  
thought to  be caused by lack  o f  hom ogeneity  in the o r ig in a l g la ss  or 
fau lty  surfaces. C ritica l stu d ies on th is  phase o f the w ork are being  
continued.

L arge glass d isk .— A  large g lass d isk  for  a reflectin g telescope w as 
satisfactorily  cast by p ouring the m olten g lass  in to  a m old, w h ich  
is at the sam e tim e an electr ica lly  heated  an n ealin g  furnace. T he  
disk, m ade o f  borosilicate crow n g lass, is ap p roxim ately  70 inches in 
diameter, 12.5 inches th ick , and w eigh s about 4,000 pounds. T he  
cast-iron furnace (or m old ) w eigh s 5 tons and the insu lation  
(sil-o-cel) about 2 tons. T he g lass is a llow ed to  cool about 2° C. 
per day, and the annealin g  w ill require a constant tem perature for  
about six  w eeks, a fter  w h ich  slow  coo lin g  w ill again  be started. 
The in itia l cooling , annealin g , and final coo lin g  o f  th is d isk  w ill take  
about 10 m onths, and since it  w as cast in  M ay it  w ill not be cold  
until about F ebruary.

I N V E S T I G A T I O N  O F  T E X T I L E S ,  E T C . ( $ 3 5 , 0 0 0 )

P h y s ic a l characteristics o f  m o h a ir  fiber.— D ata  regard ing  th e p h y si 
cal characteristics o f  m ohair fiber were obtain ed to supp lem ent the  
technical and econom ic in form ation  on the m ohair industry  now  
being collated  by the D epartm ents o f Com m erce and A gricu lture. 
Strength  and d iam eter m easurem ents were m ade. A  photom icro-  
scopic study o f  the m ohair fiber and m ohair kem p w as prepared. 
Cross sections were prepared th in  enough to show  the cellu lar struc 
ture o f  the kem p as com pared w ith  the alm ost so lid  structure o f  the  
mohair fiber.
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A  resilience tes t fo r  fa b ric s .— A  m ethod o f m easuring the resil 
ience o f  a tex tile  fabric  has been developed in connection w ith  a 
determ in ation  o f  the characteristic  properties o f  silk  as contrasted  
w ith  m ercerized and doped cotton fabrics. T h e apparatus em ploys 
a balance actin g  as a load in g  device and a m ovable p la tform  on 
w hich a test specim en is placed . M easurem ents are m ade by p lacing  
a fo ld  o f the fabric  on the p la tform , then a p p ly in g  com pression by 
m eans o f the balance, then n otin g  the am ount o f  com pression o f  the 
fo ld  o f  the fabric  under gradual load in g  and its return w hen the 
load is removed.

A  stress-stra in  test fo r  rayon  y a m s .— A n  in vestiga tion  o f the effect 
o f  m oisture on the properties o f rayon required a m ore accurate test 
m ethod than  w as available. T he m ethod developed differs from  the 
lea test on w hich it  is based, in  th e control o f  th e tension o f  the 
in d iv id u al strands w hich  m ake up the test specim en.

T he apparatus consists o f  a U -shaped rod on w hich the yarn  is 
w ound by m eans o f  a yarn w inder (ord in arily  used for evenness 
in sp ectio n ), a tension device consistin g  o f  three h ig h ly  polished  
m etal d isks, and a tran sfer clam p for ta k in g  the specim en from  the 
U rod to the jaw s o f  the testin g  m achine.

T he resu lts obtained on rayon yarns u sin g  th is  “ equitension lea 
m ethod ” have show n that further elaboration o f  technique o f m ul
t ip le  yarn test m ethods w ou ld  not be w arranted unless m ore sensitive  
strength  m achines are used; that is, the variations are w ith in  the 
lim its o f  the m achine.

S ta n d a rd iza tio n  o f  p a p er-testin g  m e th o d s .—-In cooperation with  
the T echnical A ssocia tion  o f  the P u lp  and P ap er Indu stry  num erous 
official paper-testing  m ethods were developed . A  member o f  the 
bureau’s staff acted as chairm an o f the association’s paper-testing  
com m ittee w hich conducts the developm ent work. Tw enty-one  
m ethods have been com pleted  and officially adopted by the association.

P a p er  fibrous raw  m ateria ls .— Successfu l resu lts were obtained in

Eaper-m aking tests o f  various fibrous raw7 m aterials. I t  w as found  
y  sem icom m ercial experim ents that paper equal to  that m ade from  

high-grad e rags could be produced from  the Caroa p lant, native o f  
B razil. T ests o f  w aste m ail pouches m ade for  the General Supply  
C om m ittee dem onstrated their  excellent paper-m aking value and 
resu lted in d isposal o f  them  to paper m akers at an increased annual 
profit o f  $17,000. A  good grade o f w rapp ing  paper w as produced  
from  w aste fibrous m ateria l, w h ich  is  a by-product o f  the m anufacture  
o f  m anila rope, a t the B oston  N a v y  Y ard . T h is  opens up the possi 
b ility  o f  profitable d isposal o f  it to paper m akers.

P a p er  currency .— T reasury D epartm ent sta tistics show7 that the 
cooperative research w ith  the B ureau  o f  Efficiency and the Bureau  
o f  E n g ra v in g  and P r in tin g  on im proving  the q u ality  o f  U n ited  States  
paper currency has increased its  average life  to  10 m onths as com pared  
w ith  the form er figure o f  7 m onths. T he im portance o f  th is work 
is  ev id en t w hen it is remem bered that th e  cost o f  producing a year’s 
su p p ly  o f  paper currency is  around $10,000,000. One o f  the chief 
contributing  factors to the greater w earing q u a lity  o f  the present 
paper currency is  the developm ent in the experim ental paper m ill 
o f  a d istin ctly  new type o f  paper characterized by great fiber strength .
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S U G A R  S T A N D A R D I Z A T I O N  ( $ 3 8 , 1 6 0 )

P ro d u c tio n  o f  h a rd  refined levulose.— T he production o f  levu lose  
has resu lted  in great interest throughout the country in  the p ossi 
b ility  o f  a new  A m erican  industry . A p p rox im ately  100 pounds o f  
th is sugar w as m anufactured  and d istributed  to various parties for  
experim ental purposes. A  part w as used w ith  d iabetics, o f  w hom  
there are about 2,000,000 in the country. H a v in g  sa tisfa cto r ily  
dem onstrated  th a t it  is a p hysical p ossib ility  to  produce granulated  
levulose in quan tity , a sem ifactory  scale experim en tal p lan t has 
been designed  and is now  b eing  installed . T h is  is  in tended to  su p p ly  
the en gin eerin g  in form ation  necessary for  d esig n in g  a com m ercial 
factory.

P ro d u c tio n  o f  dextrose.— T he u tilization  o f  corn by the dextrose  
industry , an outcom e o f  the bureau’s activ ities, h as apparently  gone  
far to so lve the surplus corn problem . D u r in g  192G th e production  
o f crysta lline dextrose am ounted to over 200,000,000 pounds, and the  
dem and now  exceeds the capacity  o f  the producing plants. P rod u c 

tion has doubled each year for  the past three years.
C a rlo h yd ra te  investig a tio n s.— One new  sugar com pound, the e x is t 

ence o f  w h ich  w as predicted  by theory, has been m ade in th e labora 
tory, and im proved m ethods fo r  preparing various sugar com pounds 
have also been  developed . P u b lish ed  researches bearing on the rela 
tions between rotatory pow er arid structure in  the sugar group  as 
carried on at the bureau are ex ten sive and scattered over a num ber 
o f  years in various scientific  m agazines. A  142-page report has been 
published in w h ich  the essential discoveries have been collected and  
correlated. T he need for th is has been am ply  proven by the requests 
for the publication . I t  covers a num ber o f im portant new  sugar com 
pounds w hich h ave been prepared and g iv es data relatin g  to  the  
structure o f the com pound sugars w hich have been obtained by the  
preparation  o f  com pounds o f  s ix  sugars— lactose, cellobiose, m altose, 
glucose, m annose, and xylose.

Im p o r t  sugar a n d  molasses.— T he sucrose in im ported raw sugars 
and m olasses is  the largest s in g le  producer o f revenue from  the  
tariff. T h e supervision  o f  the testin g  o f  these m ateria ls in the cus 
tom s laboratoi'ies w as carried on w ith  such success that the G ov 
ernment w as invo lved  in p ractica lly  no expense for lit ig a tio n  during  
the current year. T h e increase in the im portation  o f  m olasses neces 
sitated  further stu dies w ith  the object o f  increasing the precision w ith  
which the duty  could be determ ined . T h e m ethods developed have  
been adopted throughout p ractica lly  the entire m olasses industry.

D u ty  on C uban g ra n u la ted  sugar.— T h e T reasury D epartm ent w as 
confronted w ith  a new problem  in  co llectin g  revenue on granulated  
sugar grow n and refined in  Cuba. T he problem  w as so lved  a t th e  
bureau’s suggestion  by sta tion in g  a F ederal inspector at the p lant 
to supervise the testin g  and  pack ag in g  o f  the sugar. H is  expenses 
are paid  by the m anufacturer, and duty  on 100 per cent sugar is 
paid on each shipm ent. T h is  avoids the necessity  for  any inspection  
w hen the sugar reaches the U n ited  S ta tes. T h e G overnm ent is, there 
fore, receiv ing a large increase in  revenue at no add itional expense.
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G A U G E  S T A N D A R D I Z A T I O N  ( $ 3 8 , 3 2 0 )

G auges fo r  o il in d u s try .— A b out 65 per cent o f the lim it gauges 
tested have been for use in  the petroleum  o il industry . M arked 
progress has been m ade in the stan dard ization  o f  o il-w ell casing, 
d r ill p ipe, cable d r illin g  tool jo in ts, and pum ping equipm ent.

Im p ro v e m e n t o f  gauges a n d  gauge steels .— T h e design o f  threads 
and the heat treatm ent and accelerated a g in g  o f  gau ge steels to secure 
dim ensional s ta b ility  have been studied.

It has been found  in practice  that the percentage o f fu ll  thread  
depth  in nuts specified by the N ation a l Screw  T hread C om m ission  
is in  som e cases unnecessarily h ig h , and that it  resu lts in excessive  
pow er requirem ents for  ta p p in g  and in excessive tap  breakage, espe 
c ia lly  in the sm aller sizes. E xp erim en ts to determ ine the m axim um  
size  hole that can be perm itted  in a n u t and s t il l  develop the fu ll 
strength  o f  th e m atin g  screw show  that the m in im um  depth  o f  
engagem ent m ay sa fe ly  be reduced som ew hat below  the 75 per cent 
specified by th e com m ission, probably as low  as 65, and possib ly  to 
60 per cent, or even less on the sm aller sizes.

A  ball-race steel and a stra igh t carbon steel have been g iven  accel 
erated  a g in g  tests. T h e steels are im m ersed in b o ilin g  w ater for 24 
hours and then for successive periods o f  100 hours each, the change  
in len gth  o f  each specim en b eing  determ ined after  each period o f  
boiling . One group o f  specim ens o f ball-race steel w as practica lly  
stable a fter  24 hours boiling . A n other group w as stab ilized  after  124 
hours boiling . T hese specim ens have been m easured at frequent and 
regular in tervals during the past e igh t m onths, and no change greater  
than  0.00001 inch in  a 4-inch specim en has been found. O ther speci 
m ens o f  ball-race steel and a ll o f the stra ight carbon steel specim ens  
were g iven  a d ifferent heat treatm ent and were not stab ilized  after  
1,400 nours o f boiling .

Im p ro v e d  eq u ip m en t a n d  tes tin g  m e th o d s .— A n  im proved m ethod  
o f  m easuring the thread angle o f  r in g  gauges has been developed , and  
p laster  o f  P aris has replaced sulphur and grap h ite  as the m ost su itable  
m ateria l fo r  m akin g  casts o f  threads in r in g  gauges.

T w o projection  lanterns o f  an im proved design  have been con 
structed— one for  the O rdnance D epartm ent o f the A rm y  and one for  
the N a v a l G un F actory , W ash in gton , D . C.

C ooperation .— U nder th is fund  cooperative w ork has been carried  
on  w ith  the N ation al Screw  T hread C om m ission , the F ed era l S p ec i 
fications B oard , the G auge D esig n  C om m ittee, and the A m erican  
P etroleum  In stitu te  in  the field o f design  and test o f screw threads 
and lim it gauges.

I N V E S T I G A T I O N  O F  M I N E  S C A L E S  A N D  C A R S  ( $ 1 2 , 8 0 0 )

T ests  o f  tip p le  scales.— T he m ine-scale testin g  u n it operated in  the  
S ta tes o f  W est V irg in ia  and O hio, m akin g  tests o f  186 tip p le  scales 
at coal m ines. O f these 79, or 42.5 per cent, were fou n d  correct 
w ith in  the prescribed tolerance. In cid en ta l tests o f  9 m otor truck  
and w agon scales were also m ade by th is  unit.

T h is  figure for accuracy is som ew hat low er than  last year, but it  
is  subject to  considerable fluctuation from  year to  year because o f
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the fa ct th a t the figure for  a s in g le  year is not, and can not be, rep 
resentative o f  the coai-producing regions as a whole. T he scale 
testin g  equipm ent works in different regions each year to  m eet spe 

cial dem ands, and it  takes tw o or three years to cover the w hole terri 
tory. G eneral experience over a period o f  years show s a gradual 
im provem ent in th is typ e o f  scale.

M E T A L L U R G I C A L  R E S E A R C H  ( $ 4 3 , 1 4 0 )

H ig h -sp eed  tool steel a n d  the m achin  a b ility  o f  steel.— T he stu d y  
o f the effect o f  im pu rities and o f  added elem ents on the perform ance  
o f h igh-sp eed  tool steel has proceeded as usual. A  report w as issued  
on m ach inab ility  o f  a lloy  steels under rou gh in g  cuts, and ex p er i 
m ental stu d y  o f  fin ish ing  cuts w as begun, fo llo w in g  the suggestions  
o f the m eta llurg ica l advisory  com m ittee.

S te e l fo r  carburizing .— In  cooperation w ith  the B ureau o f  M in es, 
the stu d y  o f  “ abnorm ality  ” in  steel for carburizing  is  n early  com 

pleted, and a progress report has been published. A  final report is  
in preparation . T h is p ecu liar ity  in  som e steels lias been show n to  
exist, a lthou gh  heretofore it  has been doubted by som e m etallurgists.

C orrosion o f  m eta ls.— B esid es cooperation w ith  the N a v y , A rm y, 
and N ational A d v isory  C om m ittee for  A eronautics on the corrosion  
o f  duralum in , cooperative w ork w ith  the A m erican S ociety  for T est 
ing M ateria ls on  accelerated corrosion testin g  o f  zinc-coated m ateria ls  
has been carried on. W ork on e lectro ly tic  m ethods for  corrosion  
testin g  has been com pleted  and a report published. A ll  corrosion  
appears to  be e lectro ly tic  in nature. A  report on com parative tests  
of nonferrous m ateria ls is nearly  ready for  the press. W ork on the  
effect o f  aeration in  corrosion testin g  is  under way. C ooperative  
work w ith  the A m erican S ociety  for T estin g  M ateria ls in laboratory  
and exposure tests o f  nonferrous screen w ire cloth continues.

M o ld in g  sands.— C ooperation w ith  the jo in t m o ld in g  sand com m it 

tee o f  the A m erican F ou n d rym en ’s A ssocia tion  and w ith  the W ash 
ington N a v y  Y ard has continued. M ethods for a vo id in g  the burn 
ing-on  o f  sand have been stu d ied  and a letter circular issued. 
P rogress has been m ade in  the developm ent o f  apparatus and m eth 
ods for  determ in ing th e s in ter in g  p o in t o f  sand and o f  rapid  m ethods 
for m oisture determ ination.

S u b s titu te s  fo r  p la tin u m .— T h e w orking o f  pure rhodium  as a 
substitute for  p latinum , though  difficult, seem s on th e w ay  to  so lu 
tion. Successfu l accom plishm ent o f  th is  w ould  m ean a sav in g  to  th e  
bureau on account o f  the am ount o f  p latinum  now  required in 
scientific apparatus.

A llo y  steel.— A  special iron-carbon-ranadim n a llo y  o f  grea t hard 
ness w as prepared, and its  a p p licab ility  to  ba lls for  B rin cll hardness 
testin g  w as studied  and a report published.

B earings.— In  cooperation w ith  a research associate from  a m anu 
facturer, bearin g m etals such as are used on railroads have been 
studied as to  w ear resistance and im pact strength  a t ord inary and at 
service tem peratures.

R a ils .— In  cooperation w itli a research associate from  an e n g i 
neering firm , a stu dy  has been m ade o f  the properties o f  ra ils m ade 
from  in gots cast w ith  h ot tops. In  cooperation  w ith  the A m erican
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R a ilw a y  E n g in eer in g  A ssociation , the M anufacturer’s R a il S teel 
C om m ittee, and the A m erican S ociety  o f C iv il E n gin eers’ C om m ittee  
on Stresses in T rack, work has been clone on the endurance lim it o f 
rail steel under repeated stress. W ork is under w ay on ax ia l load in g  
endurance testin g  to  study som e factors th a t are essential in further  
work on the endurance lim it  o f  rail steel. T h e properties o f rail steel 
at h igh  tem peratures are also being stu died . T hese problem s are 
attacked because o f  their  bearin g on the question o f  ra il breakage, 
esp ecia lly  through transverse fissures.

H I G H - T E M P E R A T U R E  I N V E S T I G A T I O N ’S  ( $ 9 , 7 4 0 )

P y ro m e try  o f  m o lten  brass.— A  stu dy  w as m ade o f  the m ethods used 
in  some 20 o f  th e lead in g  brass foundries to m easure and control their  
p ou rin g  tem peratures. T h e m ethods were analyzed and discussed  
in a paper presented before the A m erican  F oun drym en’s A ssocia tion  
and published as a part o f  their  sym posium  on pyrom etry. There  
appears to be a lack  o f  know ledge o f  pyrom etry in som e foundries. 
Since m ost o f  the pyrom eters on the m arket are sa tisfactory  for m eas
u r in g  brass-furnace tem peratures, there should  be no difficu lty  in 
securing proper equipm ent, and undoubtedly  the careful control o f  
p ouring tem perature w ould  resu lt in a better product.

T herm oelec tric  p ro p erties  o f  m eta ls.— T he therm oelectric proper 

t ie s  o f  alum inum  and thorium  o f h ig h  p u rity  were determ ined as 
part o f  a program  w hich  is to  include a stu dy  o f  a ll the m etals w hich  
can be obtain ed in pure form . I t  is  im portant to  have on hand data  
o f  th is  k ind to  supp ly  needed in form ation  w hen these m etals are used  
industria lly .

H e a t losses fr o m  a ho t-m eta l car.— T he heat losses from  a 75-ton  
hot-m etal car were determ in ed by the bureau at a p lant o f one o f the  
large  steel corporations. I t  w as found that th ey  were m uch less than  
from  an open ladle. S teel could still be poured after  rem ain ing in 
th e  car for  40 hours. A  paper on the subject w as presented at a 
convention o f  th e A m erican E ou ndrym en’s A ssociation .

P y ro m e try  o f  ferro u s  m ateria ls.— A  stu dy has been m ade o f  the  
m ethods o f  observing the tem perature in  lad les and stream s o f m olten  
cast iron. O bservations m ade w ith  a portable d isappearing type  
optical pyrom eter w ere com pared w ith  the true tem peratures as 
found by the use o f  rare-m etal therm ocouples im m ersed in  the m etal 
and protected by grap h ite  tubes. W ork w as carried out on a con 
sid erable variety  o f  cast irons.

M eltin g  p o in t o f  pa llad ium .— U sin g  a value fo r  c2 o f  1.4325 cm .deg. 
and ta k in g  the m eltin g  po in t o f gold  as 1,063° C., the m eltin g  p o in t  
o f  pallad iu m  w as found to  be 1,553.5° C.

I f  the new  value o f c 2 (1.433 cm .d eg.) is  adopted for th e in terna 
tion a l tem perature scale, th is  value for  the m eltin g  po in t w ill be 
low ered about 0.2°.

M eltin g  p o in t o f  p la tin u m .— W ork is in  progress on the m elting  
point o f  p latinum , but the bureau is not yet prepared to announce 
the result.

S O U N D  I N V E S T I G A T I O N  ( $ 1 0 , 5 8 0 )

A co u stic  properties  o f  b u ild in g  m ateria ls.— Sound transm ission  
m easurem ents were m ade on 24 panels, m ostly  o f m asonry construc 
tion , and in clu d in g  4 floor panels. A  dead air space w as found  to  be
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the best sound insulator. N o fillin g  m ateria l can approach air in  
this respect. M easurem ents o f  sound absorption were also m ade on  
20 substances com m only occurring in  construction . T hese values o f 
sound absorption are o f  im portance in  predeterm ining the acoustic  
qualities o f  a proposed auditorium . A n  acoustical p laster is also  
being developed w hich  it  is  believed w ill rem edy acoustical d efects  
in about 90 per cent o f  the auditorium s, churchesj etc., now  h a v in g  
objectionable echoes.

R a tin g  o f  tu n in g  fo rk s .— R equests are often  received  to m easure 
the frequency o f  vibration  o f  tu n in g  fork s subm itted  by m akers o f  
musical instrum ents. The bureau keeps no standard forks but com 

pares every  fork  subm itted  w ith  a prim ary standard o f  tim e in the  
shape o f  a free ly  sw in g in g  pendulum  in a vacuum . T he com parison  
of tw o vibrations as different in frequency as a tu n in g  fork  w ith  a 
period o f  perhaps a thousandth o f a second and a half-second pendu 
lum presents considerable difficulty. D u rin g  the past year a ph oto 

graphic m ethod for  accom plish ing th is has been developed b y  which  
the desired com parison can be m ade to  1 part in  25.000 in a period o f  
2 or 3 seconds.

I N D U S T R I A L  R E S E A R C H  ( $ 1 7 4 , 1 2 0 )

P roperties  o f  ru b b er-su lp h u r com pounds.— Sam ples ran g in g  from  
2 to 32 per cent o f  su lphur have been m ade, the d en sity , d ie lectric  
constant, pow er factor, and resistiv ity  m easured, and the resu lts g ive  
evidence o f  defin ite chem ical com pounds not p rev iou sly  know n to be 
formed and d ispel the m ystery  heretofore associated  w ith  vu lcan i 
zation.

S to ra g e-b a tte ry  investig a tio n s.— A  sm all-scale  m an u factu rin g  plant- 
lias been assem bled to m ake battery  p lates for  experim ental purposes 
in order to  find out the effects o f  various m ateria ls and different 
m ethods o f  p reparin g grid s and pastes. Several special in v estig a 

tions have been m ade to  determ ine th e  cond itions under w hich bat 
teries should be sh ipped  or stored in  order to avoid  deterioration. 
Effects o f  tem perature d u rin g  d ischarge have been stu died  w ith  re f 
erence, first, to the design  o f batteries for  use a t low  tem peratures, as 
in airp lanes, and. second, to  the specification o f  conditions under  
which ratings o f  batteries should  be determ ined . O ther conditions  
affecting ra tin g  and perform ance o f  batteries have also been stu died , 
and the resu lts have been used in prelim inary w ork on battery sp eci 
fications for  th e F ederal Specifications B oard  and in  an A m erican  
Institu te  o f  E lectr ica l E n g in eers’ report on standards for storage  
batteries.

Gases in  m eta ls.— P rogress w as m ade in the stu dy  o f  vacuum -fusion  
m ethods for  gases in m etals, esp ecia lly  for n itrogen , and representa 
tives o f  m anufacturers have stu d ied  the apparatus w ith  a v iew  to  
using it  in com m ercial laboratories. Specim ens o f  iron, the oxygen , 
hydrogen, and n itrogen content o f  w h ich  had been determ ined have 
been sent to scientists in E n g la n d , Sw eden , and G erm any, w ho are 
also w ork in g  on m ethods for  analyses and intercom parison o f  the  
m ethods in use.

M eta l spray.— T he stu dy o f  sprayed m eta llic  coatings has been con 
tinued and the m ilita ry  aspects investigated  in cooperation w ith the
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A rm y and N avy . A  coating  o f  pure a lum inum  w as found  very 
effective in  p reventing  in tercrysta lline em brittlem ent o f  duralumin.

H ea t-resis tin g  a llo ys .— A tten tion  has been paid  to  the relation  be
tw een behavior o f  h eat-resistin g  a lloys in  long-continued  loading  
tests at h ig h  tem peratu res and short-tim e tests m ade w ith  especially 
sensitive equipm ent in order to secure m ore quick ly and cheaply  the 
data required by the engineer in d esign in g  h igh-pressure pow er plant 
equipm ent, o il-crack in g  stills , n itrogen-fixation  apparatus, etc.

Q uench ing  m ed ia .— S tu d y  o f  quenching in and quenching media 
for the heat-treatm ent o f  steel has continued. M ethods for treatm ent 
o f  low  carbon steel developed by industry  w ith  the aid o f  inform ation  
contained in bureau pub lications on th is project, are fin d in g rapidly 
increasing com m ercial application .

J o u rn a l bearings .— T h e design  o f  journal bearin gs is s till almost 
w h o lly  a m atter o f  tria l and error. A s  a p art o f  a program , which 
is  expected  to  p u t th is entire subject on a rational basis, probably in 
chart o f  tabular form  an in vestigation  o f the effect o f  ru nn ing  in 
before n ew ly  m anufactured bearin gs are p u t in  service has shown 
th at subsequent fr ic tio n  losses can be consid erably reduced and the 
load-carrying cap acity  increased.

T h erm a l exp a n sio n .— A  research on the expansion  o f  beryllium  and 
its  a lloys has been com pleted; 11 tests have been m ade on nickel 
steels o f  com positions near but not at the invar com position , and 12 
tests o f  sta in less iron and other iron a lloys have been m ade. This 
work is done in  contin uation  o f  a p o licy  adopted several years ago 
o f  w ork ing up com plete data  on groups o f  related  a lloys as early  as 
possib le a fter  their  appearance in  com m ercial use.

Nero expansion  a p p a ra tu s .— A  new  and sim ple typ e  o f  therm al ex 
pansion apparatus has been constructed and th orou gh ly  tried  out and 
found  to  be h ig h ly  sa tisfactory  for  ob ta in in g  resu lts o f  m oderate 
precision  (better than 2 per cen t). I t  has already been used by two 
com m ercial laboratories and found  to be w ell su ited  to  th eir  needs.

D en ta l m a teria ls .— A tten tion  has been directed  to  studies o f  the 
shrin kage o f  dental castings, len gth  changes in in lay  w ax when 
m anipulated  as in dental practice, porosity  o f  castings, m aking inlays 
to exact d im ensions, and the e lim in ation  o f  fin like d efects and rough 
surfaces on  castings. T he resu lts obtain ed have been o f  value to 
the V eteran s’ B u i’eau and to  the office o f  th e Surgeon  General in  the 
preparation  o f  ten tative purchase specifications for  dental m aterials.

O ptica l d esign .— O ptical calipers (w hich  are free from  the errors 
o f  contact m ethods) for m easuring the w all thickness o f  compressed- 
gas containers, and an in ternal-inspection  device fo r  these containers, 
a new m a g n ify in g  stereoscope for the U n ited  S ta tes G eological Sur 
vey , and a large-aperture four-com ponent telescope objective for 
specia l w ork have been designed .

In ve s tig a tio n s  in  a tom ic  s tru c tu re .— P rogress in th e developm ent 
o f  artific ia l illum inan ts and o f  m any im portant devices involv ing  
electron em ission is dependent upon know ledge o f  the nature o f  co lli 
s ions betw een atom s and electrons. A n y  contribution  to our know l
edge o f the m echanism  o f  rad iation  and o f  the structure o f  atoms 
is certain  to  resu lt in new app lications o f  value from  th e utilitarian  
standpoint. N otable exam ples o f such developm ent are the Coolidge  
X -ra y  tube and the entire field o f  radio tube design . In  its  studies
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in the field  o f  atom ic p hysics the bureau has in vestiga ted  the energy  
changes fo llo w in g  resonance excitation  o f  m ercury vapor as w ell as 
problems re la tin g  to m olecule form ation  in  hydrogen  and m etal 
vapors.

W ith  the m ercury vapor exposed to A2537 radiation , th e in ten sity  
of the radiation  thereby excited  is  m ore or less reduced b y  the a d d i 

tion o f  foreign  gases. T he deta iled  processes by w h ich  the energy  
of excita tion  is  passed on to the fo re ig n  m olecules are con sisten tly  
explained.

In  cooperation w ith  the N ation a l K esearch C ouncil an in v estig a 
tion o f  hyperfine structure has been carried on, esp ecia lly  the stu d y  
of th at o f  the A2537 line o f  m ercury in the m agnetic field. T he  
m agnetic anom aly  observed in  th is  line w as traced to  a s in g le  one 
of the five com ponents.

X -r a y  in vestig a tio n s.— T h e ordinary p lane diffraction  g ra tin g  
ruled on  g lass , receiv in g  th e radiation  at nearly  g ra z in g  incidence, 
has been su ccessfu lly  ap p lied  fo r  m easuring th e  w ave len gth  o f  the  
Ka rad iations o f  alum inum  and carb on ; L a  rad iations o f  copper, 
iron, and ch rom iu m : and th e  M a rad iations o f  p latinum . X -ra y  
protective p lasters con sistin g  o f  various m ixtures o f  m ateria ls con 
ta in in g  th e heavy atom s o f  lead  and barium  were in vestiga ted  and  
the resu lts published.

P h o to g ra p h ic  em ulsions.— T he perform ance o f  em ulsions prepared  
with different brom ides has been studied . S a tisfa cto ry  exp lanation  
o f these resu lts by w ell-know n chem ical and p h ysica l p rincip les fo rti 
fies the hope th at even tu a lly  th e w hole subject w ill be reduced to  a 
logical basis. One phase o f  the fundam ental problem  o f  ph oto 
graphic sen sitiv ity  has been d ea lt w ith  by experim ents on the sen si 
tization by co llo id a l partic les. T hese have defin itely  confirm ed the  
possib ility  o f  sensitization  by photochem ically  inert nuclei and in d i 
cated the m echanism  by w h ich  th is  occurs.

D eterm in a tio n  o f  su lp h u r  tr io x id e  in  su lp h u r  d ioxide .— T h e re 
frigeration industry  and the m anufacturers o f  liqu id  su lphur d iox id e  
have been unable to  determ ine the am ount o f  su lphur tr io x id e  in  
sulphur d iox id e, o w in g  to the nonexistence o f  a sa tisfactory  a n a ly 

tical m ethod . A n  accurate m ethod for  th is  purpose has been 
worked out.

L ig h t  fa d in g  a n d  tra sh in g  o f  fabrics.— In v estig a tio n  on lig h t fa d 
ing and w a sh in g  tests has been m ade in cooperation w ith the research  
com m ittee o f  th e  A m erican  A ssociation  o f  T ex tile  C hem ists and  
Colorists. A  by-product o f  the w ork w as a proposed classification  
of dyed fabrics accord ing to their  fastness o f  color. T h is  w as pre 
pared to  aid  the C onverters’ A ssocia tion  and related  organ izations  
in their p lan  to  label fabrics so ld  to  reta ilers for  the benefit o f  the  
ultim ate consum er.

F ra ctio n a l d is tilla tio n  o f  gases.— S tu d ies o f  the separation  o f  gas 
m ixtures by fraction al d istilla tio n  a t low  tem peratures and pressures 
have been productive o f several new  m ethods for  the separation  of 
natural gases w ith  especial reference to the determ in ation  o f  natural 
gasoline fractions. A  com m ercial apparatus w as designed  and has 
been used successfu lly  in  an industria l laboratory.

Sole  leather.— D a ta  on the com parative du rab ility  o f  chrom e and 
vegetable tanned sole leathers, pub lished  som e tim e ago, created
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a dem and for  in form ation  as to the com parative durab ility  o f  vege 
tab le and chrom e retanned sole leathers. Several series o f  tests have 
been in progress, u sing  m ateria l su pp lied  by five tanners, Retanned  
leathers used have varied  from  a lig h t retannage w ith  vegetable 
m ateria ls ju st suilicient to color the leather throughout its  thickness 
to a heavy retannage w hich caused the leather to resem ble vegetable 
leather in appearance. T h e resu lts in d icate th at the lig h t retanned 
leathers w ill wear about 75 per cent longer than vegetab le and that 
the heavy retanned leathers w ill w ear about 25 per cent longer than 
vegetable leather.

Acid, in  leather.— W ork has been started  to determ ine the effects 
o f  su lphuric acid  on the life  and properties o f  vegetable-tanned  
leather. T an n in g  o f  h ides w as carried out so as to  produce standard 
leather sam ples tanned w ith  ordinary quebracho, chestnut w ood, and 
su lph ited  quebracho extracts. T h e last represents both the catechol 
and p yragallo l types o f  ta n n in g  m ateria ls used by the industry. 
Sam ples o f  each o f  the standard leathers were treated w ith  sulphuric 
acid vary in g  in am ount from  0 to 4 per cent. E ach sam ple w as then 
tested for  o r ig in a l strength  and stretch , and the rem ain ing portion 
was placed in storage for the particu lar a g in g  period involved. 
The a g in g  periods to  be used are 2, 4, 6, 9, 12, and 24 m onths. No 
resu lts o f  a g in g  tests are y e t  available. C onsiderable inform ation  
w as secured rela tive to the acid  content o f  the leather by the use of 
the m odified P roctor & Searle, tota l su lphur, and potentiom eter 
m ethods. T h is  research has been active ly  supported by the industry 
through an advisory  com m ittee.

G uayule rubber.— A n  in vestiga tion  o f  gu ayu le  rubber, in  coopera
tion w ith  the C ontinental Rubber Co., has show n that by proper 
treatm ent d u rin g  its  preparation  fo r  m arket th is  rubber compares 
favorab ly  w ith  p lantation  I le v e a  rubber, the la tter  now  com prising  
about 95 per cent o f the w orld ’s supp ly . T he com m ercial production  
o f  good  quality  guayu le  rubber w ill not on ly  tend to  stab ilize  the 
crude rubber m arket, but w ill also provide a cheaper native product 
w hich can be used as a substitu te for  the m ore expensive im ported  
H evea  rubber.

A g in g  o f  so ft  rubber.— T he first phase o f  the w ork on the aging  
o f  so ft rubber com pounds under d ifferent cond itions o f storage and 
exposure has been com pleted . T he resu lts show  that heat, lig h t, and 
oxygen  contribute independently  to the deterioration o f  rubber com
pounds, but th a t their  effect is not the sam e on a ll com pounds.

A n tifr e e z in g  so lu tions fo r  auto-mobiles.— F urth er  stu d ies o f  g lyc 
erine-w ater radiator so lu tions, suggested  by criticism s o f  their per
form ance in service, have been undertaken as a p relim inary  to 
recom m ending F ederal specifications for  radiator solu tions. A  num 
ber o f  com m ercial an tifreeze preparations have been exam ined, but 
no new m ateria ls o f  such m erits as to  w arrant m ention have been 
found.

L u b rica tio n  o f  a irc ra ft engines urider s ta r tin g  conditions.— M eas
urem ents o f  the rate o f  flow o f  som e 35 com m ercial lubricatin g  oils 
through the o il passages o f  a W righ t J - 4  engine, m ounted in a cold 
cham ber and s lo w ly  m otored over, have been com pleted . T he conclu 
sion , earlier indicated , that neither the pour po in t o f  an o il nor its 
viscosity  at 99° C. (210° F .)  is  sufficient to determ ine its  perform ance
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in the engine at tem peratures below  0° C. has been confirm ed. I t  is  
o f interest to note that an o il reported to have been used on the B yrd  
polar fligh t in an engine o f th is  typ e fa iled  to  flow to  the pum p at 
both test tem peratures ( — 6° C. and —3° C .).

P ro p ertie s  o f  steam .— T h e equipm ent has been set up in  the new  
quarters. T he calorim eter w as assem bled, tested , au x iliary  equip 
m ent consistin g  o f therm ocouples, resistance therm om eters, therm o 
sta tica lly  controlled baths, vacuum  pum ps, apparatus for  electric  
m easurem ents, and apparatus for p u r ify in g  w ater, and for  con tro llin g  
and m easuring the w ater was insta lled  and the w hole put in to  opera 
tion. P relim in ary  observations o f  the heat content o f  w ater up to 
130° were m ade, and the technique o f  operation  and m easurem ent was 
developed. T h is  w ork, w hich is in cooperation w ith  the A m erican  
S ociety  o f  M echanical E n gineers, w ill y ie ld  data now  badly needed on 
the propei’ties o f  saturated steam  at pressures up to 1,240 pounds per 
square inch, corresponding to a tem perature o f  300° C.

H e a t tra n s fe r  th rough  a ir  spaces a n d  fr o m  surfaces in  fre e  air.— A  
critica l review  and correlation  o f the availab le  data on these a llied  
subjects w as largely  com pleted . T h is w ork is in  cooperation w ith  the  
heat transfer com m ittee o f  the N ation a l R esearch C ouncil in  the 
effort to obtain practical w orking data o f  reasonable accuracy from  
the m ass o f  rather d iscordant resu lts to  be found in  the literature.

H e a t tra n s fe r  th ro u g h  b u ild in g  construction .— A  large num ber o f  
tests have been made on hollow  fram e w all construction under various 
conditions w ith  various types o f rad iation  sh ields w ith in  the air space. 
T ests were also m ade on panels o f  so lid  and o f  hollow  brick construc 
tion. T he resu lts o f  these tests w ill perm it calculation  o f  the heat 
tran sfer through various types o f  w a lls  w ithout requiring a test on  
the com pleted wall.

W in d  pressure on struc tures.— B ecause o f large scale effects w ind- 
tunnel m easurem ents on m odels o f ta ll ch im neys can not be sa fe ly  
applied  to fu ll-scale  structures. T he bureau has decided to su p p le 
m ent w ind-tunnel in vestigation s by m easurem ents on large cy linders  
in a natural wind. A  cy lin d rica l stack 10 feet in d iam eter and 30 
feet h igh  has been erected in an exposed position  on the ro o f o f  one 
o f  the bureau’s bu ild in gs. M easurem ents on the pressure d istribu 
tion  over th is cy linder w ill be m ade d u rin g  the com ing year.

S u p erh ea tm e ter .— T h is  instrum ent, developed in cooperation w ith  
the N aval Bureau  o f A eronautics, is used to m easure d irectly  the d i f 
ference in tem perature between the l if t in g  gas in the cell o f an a ir 
sh ip  and the outside air. T h e apparatus consists o f  a num ber o f  
therm al elem ents in series, one set o f junctions b ein g  in the gas cell 
and the other set exposed to air tem peratures. A  galvanom eter, in 
cluded d irectly  in the circuit, is  graduated to show  d irectly  the d if 
ference in tem perature between the tw o sets o f  junctions.

S p h y g m o m a n o m e te rs—  T hese instrum ents are used by physicians  
for the m easurem ent o f  blood pressure. T w o types are em ployed , in 
one o f  w hich an aneroid capsule is used and in the other som e form  o f  
a m ercury m anom eter. A t  the jo in t request o f physicians and m anu 
facturers an in vestiga tion  o f  these instrum ents has been carried out 
in the course o f  w hich m ethods o f  testin g  were developed and toler 
ances established w hich appear to m eet w ith  general approval.
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T E S T I N G  R A I L R O A D - T R A C K  A N D  O T H E R  S C A L E S  ( $ 3 9 , 0 0 0 )

H ail road-track scales.— D u rin g  the year tests w ere m ade o f  840 
railroad-track scales located in  35 S tates and the D istr ic t o f  C olum 
bia, T h e tests were conducted by three testin g  un its operating  over 
73 railroad  system s. O f the scales tested  465 were ow ned by railw ays, 
364 by industries, 5 by S tates or m unicipa lities, and 6 by departm ents 
o f  the F ederal G overnm ent. Seventy-three scales were adjusted  to  
correct excessive w e ig h in g  errors.

A n  an alysis o f  the test resu lts show s that o f  a ll track scales tested  
70.1 per cent were correct w ith in  the allow ed tolerance. T h is  repre 
sents an increase o f  approxim ately  5 per cent over th e fcorrespond- 
in g  item  for the preced ing year and in d icates a notable im provem ent 
in  the accuracy o f carload fre ig h t-w eig h in g  equipm ent. T he average  
error for a ll scales tested  w as 0.21 per cent, a value w hich  exceeds 
th e tolerance lim it by only 0.01 per cent.

E v id en ce  o f  im proved w eig h in g  cond itions is m ost m arked in 
the eastern d istrict, w here 75 per cent o f the scales tested  were w ith in  
the tolerance, and the average error for  a ll tested scales was on ly  0.16 
per cent.

In  the w estern d istr ict the beneficial effects o f a p p ly in g  system atic  
m aintenance m easures to railroad-track scales are reflected in the fig 
ure o f 77.8, representin g the percentage o f railroad-track scales found  
w ith in  tolerance.

R esu lts for the southern d istr ict do not differ appreciab ly  from  
those for la st year, but advanced accuracy is expected  to fo llow  recent 
concentration  o f  testin g  a ctiv ity  in that section.

M aster track  scales.— F ifte en  m aster track scales w ere calibrated  
and found to  be correct w ith in  the estab lished  tolerance. A t  the  
close o f  the year five m aster scales rem ain uncalibrated because o f 
a shortage o f  operating  funds. A t  th is  tim e cognizance should  be 
taken o f  the fact th a t several m aster scales are now regularly  called  
upon to standardize test cars w eig h in g  100,000 pounds. T he bureau  
is now  w ith ou t sufficient equipm ent to calibrate m aster scales to these 
capacities.

R a ilro a d -tra ck  scales in  g ra in -w e ig h in g  service .— O f the 364 
industry-ow ned track scales already discussed, 67 were used for 
w eigh in g  grain  at m ills  and elevators. O f these, 26 scales, or 38.2 
per cent, were found to be w eig h in g  w ith in  the specia l tolerance pro 
v ided for th is class o f  w eigh in g  service. T w en ty -tw o  scales found  
incorrect were adjusted  to secure perform ances w ith in  the specia l 
tolerance. T here is apparently  no pronounced change in  the general 
accuracy characteristic  o f  grain  scales during recent years. I t  is 
rather gen era lly  accepted th at the current tolerances for th is class  
o f  track scale are too strin gen t to be m et by m any scales used at m ills  
and elevators.

Specifica tions .— T hrough representation on a subcom m ittee o f  the  
A m erican  R a ilw a y  E n g in eerin g  A ssocia tion ’s yards and term in als  
com m ittee the bureau d u rin g  the p ast year cooperated active ly  in 
the preparation  and prom ulgation  o f a code o f  specifications for 
tw o section track scales. T hese specifications have been form ally  
approved and accepted by the A m erican R a ilw a y  E n g in eerin g  A sso 
c ia tio n  and are sh ortly  to  be published b y  the bureau.
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T est-car calibrations.— In  connection w ith  the field  schedules o f  the  
track-scale testin g  un its 32 track-scale test cars were calibrated  for  
railroads and industries that were w ith ou t m aster-scale facilities. 
Several new  test cars o f  the typ e recom m ended by th is bureau were 
placed in service the past year, o f  w h ich  approxim ately  h a lf  were 
of 100,000 pounds standard w eight. Casual survey o f  the ca libra 
tion records finds the s itu ation  im proved w ith  respect to accuracy of 
test-car m aintenance.

M A S T E R  T R A C K  S C A L E  A N D  T E S T  C A R  D E P O T  ( $ 5 0 , 0 0 0 )

D ona tion  o f  s ite  fo r  m a s te r  tra ck  scale d ep o t.— A  site  in c learin g  
yard o f  the B e lt  R a ilw a y  Co., o f  C hicago, just outsid e the c ity  lim its  
of C hicago, for  th e location  o f  th e m aster track scale depot, w as 
donated in  fee sim ple to the G overnm ent by the C hicago & W estern  
Indiana R ailroad  Co., through  arrangem ent w ith  the G eneral M ana 
gers’ A ssocia tion  o f  C hicago. T h is  sp len d id  cooperation  is  very  
much appreciated . P la n s for  the b u ild in g  were com pleted  and con 

tracts were aw arded for  its  construction  and equipm ent. E xcavation  
has com m enced, and d u rin g  the com ing year the station  should  be 
put in  operation. T h is  station  w ill calibrate the bureau’s  track scale 
testin g equipm ents as w ell as those ow ned by railroads and operated  
throughout a very large  region about C hicago, heavy w eigh ts, etc. 
I t should  be o f  trem endous help  to  the ra ilroads and industries as 
well as to the bureau.

S T A N D A R D I Z A T I O N  O F  E Q U I P M E N T  ( $ 1 1 5 , 0 0 0 )

A dhei'ence to s im p lified  practice recom m enda tions .— T he outstand 
ing developm ent o f  the past year is the stren gth en in g  o f  supp ort for  
'and adherence to the sim plified  practice recom m endations developed  
by various industries.

R ecogn iz in g  that a re la tive ly  h igh  degree o f  adherence m akes any  
sim plification program  effective, cooperation has been extended  to  
industries in  p erfectin g  a procedure, p rov id in g , am ong other th in gs, 
for the appointm ent o f  a representative stan d in g  com m ittee as a 
liaison service between th e  D epartm ent o f  Com m erce and the indus 
try concerned. T h is  com m ittee is charged w ith  the d u ty  o f  prom ot
ing, encouraging, and sup p ortin g  the fin d in gs o f  the conferees, as 
well as conducting  annual resurveys to ascertain  the degree o f  
adherence and to effect reaffirm ations or any necessary revisions.

A n nual audits or resurveys, conducted by the stan d in g  com m ittees  
in 18 different fields, revealed that there is an average degree o f  ad 
herence o f  79.5 per cent. T h is indicates th a t the sizes, etc., adopted  
and pub lished  as sim plified  practice  recom m endations are being  
applied  in  the products them selves.

In  m any instances the data co llected  through the resurveys served  
not on ly  to dem onstrate the degree o f  adherence but also provided a 
basis for  further elim in ation s or substitu tion s, thereby m aking it  
possible to  keep the sim plified  practice recom m endations up to date  
and in  lin e  w ith  the best current practice o f  the industry  concerned.

6 6 6 9 8 — 2 7 t ------ 1 1
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In d iv id u a l com m odities and the degree o f  adherence in  percentage  
are deta iled  below .

(a) Degree of  adherence obtained by actual  survey

S- P . R. 
No. T itle  of recom m endation A dher 

ence
S .P .R .

No. T itle  of recom m endation A dher 
ence

Per cent Per cent
1 79 20 84
2 Bedsteads, springs, and  m at- 24 H ospital beds............................. 69

51 25 82
3 M etal la th . . . . 99 28 53
4 74 30 95
7 74 32 98
g 99 36 62
o 97 46 70

12 84
16 80 79.
19 Asbestos paper and  m illboard .. 82

( 6 )  Degree of  adherence estimated by industri al  leaders

3. P . R. 
No. T itle  of recom m endation A dher 

ence
S .P .R .

No. T itle  of recom m endation A dher 
ence

10
26
29

M ilk bottles and bottle c a p s ...
Steel reinforcing b ars................
Eaves trough and  conductor 

Pip®.........................................

P ercent
75
85

97

31 Loaded paper shot shells..........

A verage............................

Per cent 
81

84.5

S im p lif ie d  practice  recom m endations accepted.— U p  to th e present 
tim e sim plified  practice recom m endations have been accepted by 
m anufacturers, d istributers, and users o f  62 com m odities.

R eco m m en d a tio n s in  process o f  acceptance.— S im p lified  practice  
recom m endations for  14 item s have been proposed and approved at a 
general conference o f  m anufacturers, d istributers, and users and are 
now  in process o f  acceptance by the various groups interested.

F ie ld  su rveys  in  progress.— Su rveys o f  ex istin g  varieties are in  
process for  37 industries.

General.— S eventeen  general conferences o f  m anufacturers, d is 
tributers, and users, resu ltin g  in  the developm ent and prom ulgation  
o f  17 sim plified  practice recom m endations, 48 p relim inary  confer 
ences, and 29 revision conferences, resu ltin g  in  the reaffirmation o f  17 
ex is t in g  schedules and the revision  o f  12 recom m endations, were held. 
F o rty -fo u r  new  fields requested cooperation in  sim plification  
program s.

A  tota l o f  898 acceptances o f  recom m endations have been received  
from  trade associations and other organized  groups, as w ell as in d i 
v id u al acceptances from  6,676 m anufacturers, d istributers, and users. 
A p p rox im ately  350,000 copies o f  sim plified  practice recom m endations  
have been sold  through  the G overnm ent P r in tin g  Office. J u d g in g  
from  the num ber o f  foreign  v isitors and by the num erous requests 
received, there is a gro w in g  in terest abroad in  the sim plification  
m ovem ent.

A m erica n  M arine  S ta n d a rd s  C om m ittee .— T h is com m ittee is  now  
com posed o f  324 m em ber bodies, am ong w hich p ractica lly  a ll phases
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o f the m arine industry  are represented. T echnical activ ities  are car 
ried on b y  special com m ittees, subject com m ittees, and techn ical com 
m ittees, com p risin g  an aggregate personnel o f  about 270 m em bers. 
The fin ished work so far  accom plished consists o f  17 standards w h ich  
are b eing  published as a series o f  th e D epartm ent o f  Com m erce.

A u to m o b ile  h ea d lig h t standards.— In  add ition  to  the te stin g  o f  
devices to  determ ine w hether they  com p ly  w ith  th e  requirem ents o f  
some o f  the S tates, the bureau has been called  on to  advise a num ber 
of S ta te  officials regard ing  th e  ap p lication  o f  the u n iform  vehicle  
acts draw n up by th e N ational C onference on S treet and H ig h w a y  
S afety . I t  has also assisted  in  rem oving techn ical difficulties w hich  
have h indered the general use o f  the new  types o f  h ead ligh ts h a v in g  
controllable beams.

S a fe ty  standards.— R eports o f  th e  underw riters’ laboratories on  
electrical devices were exam ined  and advice g iven  to S ta te  in d u stria l 
com m issions and loca l au thorities on sa fe ty  requirem ents. The  
bureau has assisted  in rev isin g  the n ation al e lectrica l code o f  the  
N ational F ire  P rotection  A ssociation  and in  th e preparation  o f  final 
drafts o f  the ligh tn in g-p rotection  code w h ich  h as been under d iscus 
sion fo r  several years. E fforts have been continued to  secure the  
general acceptance o f  a u n ifo rm  code o f  colors for  traffic sign als.

D ry-ce ll s ta ndard iza tion .— A  com plete new  dry-cell testin g  equip 
ment has been insta lled  w ith  a cap acity  o f  4,000 batteries per year. 
A p proxim ately  1,286 batteries from  20 m anufacturers w ere included  
in the 1926 qualification tests m ade for  the in form ation  o f  m anu 
facturers and G overnm ent pu rch asin g  officers, and 1,240 batteries  
from 21 m anufacturers have been started  in  the 1927 tests. N ew  
specifications for  dry  cells  have been prepared and are now  before  
the F ederal Specifications B oard  and a sectional com m ittee o f  the  
Am erican E n g in eer in g  S tandards C om m ittee fo r  approval.

R a d io  s ta n d a rd isa tio n .— T he bureau’s representatives were active  
in the w ork o f  the A m erican E n g in eer in g  S tan d ard s C om m ittee and 
the In stitu te  o f  R ad io  E n g in eers in  th e stan dard ization  o f  radio 
receiving sets and electron tubes. S p ecia l a tten tion  has been g iven  
to specific tube bases and tube term in ology. T h e work on radio- 
receiving sets has led  to  the form ulation  o f  technical m ethods o f  
m easuring the m ost im portant characteristics o f  rece iv in g  sets.

H a n d b o o k  on op tica l design .— T h e first o f  three parts o f  a hand 
book on optica l design , intended to  lead to  standardized m ethods in  
the design  o f  optical parts, has been pub lished . T h is  g iv es  a com 

plete treatm ent o f  the th ird  order aberration equations, th e ir  m ethod  
of ap p lication , and the general deductions regard ing  lens design  
which m ay be drawn from  them . D eta iled  num erical exam p les are 
introduced in order to  show  clearly  the m ethod o f  u sin g  the equations 
and the grea t value o f  the resu lts w h ich  m ay be obtained.

F a c ilita tin g  th e  use o f  specifications.— R eference to  w ork in  con 
nection w ith  the “ certification p lan  ” and to  the general w ork on  
specifications w ill  be fou n d  under “ G eneral a ctiv ities .”

S T A N D A R D  M A T E R I A L S  ( $ 1 0 , 0 0 0 )

D is tr ib u tio n  o f  s ta n d a rd  sam ples.— Standard  sam ples com p risin g  
ores, ceram ic m ateria ls, m etallurgical products, and pure chem icals
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w ere distributed . T h ey  are used to check chem icals and m ethods 
o f  an alysis that control the m anufacture and sale  o f  m etallu rgical 
and agricu ltural products, to calibrate instrum ents, such as pyrom 

eters and com bustion bombs, and to further research. A  direct 
resu lt o f  their  use is a sa v in g  o f  thousands o f  dollars a year through  
im proved m anufacturing  operations and the avoidance o f  litiga tion s  
based on fa u lty  analysis.

I N V E S T I G A T I O N  O F  R A D I O A C T I V E  S U B S T A N C E S  ( $ 9 , 5 4 0 )

In v e s tig a tio n  o f  R a E .— T he correct value o f the h a lf  period o f  R aE , 
one o f the products in the radium  disin tegration  series, has recently  
been the subject o f  some d ispute in scientific circles. T herefore  
observations have been m ade on the rate o f  decay o f  several differ 
en t preparations o f R aE . T he resu lt o f th is  in vestigation  favors 
the earlier value o f  the h a lf  period; nam ely , 5 days, as contrasted  
w ith  the currently  accepted value o f  4.85 days. T h e figures obtained 
for  the different preparations range from  4.96 to  5.07.

T ests  o f  ra d iu m  prepara tions.— O ver $500,000 w orth  o f  radium  
preparations were tested. T hese tests determ ine the sale  price o f  the 
preparations and prevent d isputes.

I N V E S T I G A T I O N  O F  A U T O M O T I V E  E N G I N E S  ( $ 2 5 , 0 0 0 )

S u r v e y  o f  m eth o d s o f  m easuring  a n tik n o c k  characteristics o f 
fuels.— T h is  project, w hich form s part o f  th e cooperative fu e l re
search program , is extrem ely  im portant because o f  th e present gen 
era l in terest in antik nock m otor fu e ls  and  the lack o f  any accepted  
standard m ethod o f ra tin g  fu e ls  on the basis o f  th eir  antiknock  
characteristics. T he recent action  o f  th e S ta te  o f  N orth  D akota, 
w here a law  w as passed requiring th at red antik nock  gasolines m ust 
show  “ antik nock characteristics equal to  a b lend o f  25 per cent 
benzol and 75 per cent stra ight-run  gaso lin e  from  ty p ica l m id 

contin ent crude oil or its  equ ivalen t,” and sta tin g  th a t “ th e m ethod  
used to  determ ine w hether a gasoline m eets th is  requirem ent shall 
be th e one adopted by the U n ited  S ta tes  B ureau  or S tandards or 
recognized by said  bureau as b eing  the m ost sa tisfactory ,” has called  
atten tion  to the fact that no en tire ly  sa tisfactory  m ethod o f rating  
antiknock  m otor fu els is yet available.

S ta r t in g  o f  in tern a l-co m b u stio n  engines.— T h e engine-starting  
tests previou sly  m ade on a fou r-cy lin d er  tru ck  engine were supp le 
m ented by tests on a s ix -cy lin d er  passenger-car engine, and it  was 
found th at the startin g  perform ance o f  both  engines on a g iv en  fuel 
w as p ractica lly  identica l. A  carefu l an alysis o f  th e engine tests 
on  various fu els and o f  the v o la tility  data on the sam e fu e ls  led 
to  the conclusion that th e fu e l requirem ents for  engine startin g  
could  be specified in term s o f  the usual d istilla tio n  curve o f  the 
A m erican  S ociety  for  T estin g  M aterials.

P h enom ena  o f  com bustion.— D u rin g  the year further data were 
obta in ed  on the velocities o f  exp losive  reactions a t pressures less 
than atm ospheric.

T h at reaction velocity  is  proportional to  th e m olecular concentra 
t io n s o f  the reacting  gases has been verified for  know n m ixtures of 
(1 )  carbon m onoxid e and m ethane w ith  oxygen  and (2 )  carbon
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m onoxide and hydrogen  ■with oxygen . T he effect o f  inert gases  
(n itrogen , helium , or carbon d io x id e) on th e carbon m onoxide- 
oxygen reaction and on the m ethane-oxygen  reaction has also been 
studied. T hese resu lts are o f g rea t in terest and im portance to  the  
m ining and other industries.

E conom ic  v o la til i ty  o f  m o to r  fu e ls .— T he in vestiga tion  o f  m otor  
fuels w ith  particu lar reference to  th eir  perform ance in  autom obile  
engines has been carried on for  five years in  cooperation w ith  the  
Am erican P etroleum  In stitu te , the N ation a l A utom obile Cham ber 
of Com m erce, and the S ociety  o f  A u tom otive E n gineers. D u rin g  
the p ast year th e  conclusions a lready reached have been published.

R ecom m enda tions in  reg a rd  to the  'purchasing o f  o ils by the  F ed  
eral G overnm ent.— E vid en ce  has been collected  sh ow in g  th a t in  
m any instances u n satisfactory  perform ance o f  o ils  has resu lted sim 
ply from  the selection  o f  an o il o f  too h ig h  or too low  v iscosity . T o  
remedy th is , a “ recom m endation chart ” has been prepared for  F e d 
eral p urchasing agents, in d ica tin g  w hat grade (th a t is, v iscosity )  
of m otor o il is m ost su itable for  use in the num erous different m akes 
of passenger cars, trucks, and tractors.

6  ooperative in ves tig a tio n  o f  lubrican ts fo r  a r tille ry  a u tom otive  
equipm ent.— T h e bureau has cooperated w ith  the Q uarterm aster D e 
partm ent o f  the A rm y in the exam ination  o f  both new and used oils  
and in preparin g a cr itica l an alysis o f  service tests o f  lubricants in  
artillery tractors at the A berdeen P ro v in g  Ground.

A u to m o b ile  brakes a n d  brake testing .— T h e sa fe ty  code fo r  brakes 
and brake testin g  for w hich  th e  bureau and the A m erican  A u tom o 
bile A ssociation  w ere jo in t sponsors w as approved in  M ay by the  
Am erican E n g in eer in g  S tandards C om m ittee.

A u to m o tiv e  h ea d lig h tin g .— T he bureau is cooperating  w ith  the  
Society o f  A u tom otive E n gin eers and the I llu m in a tin g  E n g in eer in g  
Society in research w ork on the h ea d lig h tin g  problem . T w o test  
cars have been provided  w ith  sets o f  specia l equipm ent designed  for  
testing on the road various h ea d lig h tin g  com binations from  the  
autom obile d river’s p o in t o f  v iew , w ith  the object o f  increasing the  
safety o f  n ig h t d riv ing .

T R A N S F E R R E D  F U N D S  ( $ 2 9 5 ,0 0 0 )

O rgan iza tion  and, p r o je c ts — D u rin g  the year fu n d s were tran s 
ferred from  the fo llo w in g  branches o f  the G overnm ent covering the  
projects l is t e d :

A e r o n a u t ic s  B r a n c h .  D e p a r t m e n t  o f  C o m m e r c e :  R a d i o  r e s e a r c h ,  w i t h  s p e c i a l  
r e f e r e n c e  t o  r a d i o  in  a e r o n a u t i c s .

B u r e a u  o f  E n g r a v i n g  a n d  P r i n t i n g :

I n c r e a s i n g  d u r a b i l i t y  o f  p a p e r  c u r r e n c y .
C h r o m iu m  p l a t i n g  o f  p r i n t i n g  p l a t e s .

B u r e a u  o f  F o r e i g n  a n d  D o m e s t i c  C o m m e r c e :  D i r e c t o r y  o f  c o m m o d i t y  s p e c i f i c a 
t io n s .

B u r e a u  o f  M i n e s :  P e t r o le u m  r e s e a r c h  a n d  t e s t i n g .
C o a s t  a n d  G e o d e t i c  S u r v e y : S p e c i a l  c a s t i n g s .

N a t io n a l  A d v i s o r y  C o m m i t t e e  f o r  A e r o n u u t i c s :
A e r o d y n a m i c a l  r e s e a r c h .

S u b s t i t u t e  f o r  p a r a c h u t e  s i l k .
F a t i g u e  a n d  e m b r i t t l e m e n t  o f  d u r a l u m i n .



N a v y  D e p a r t m e n t :

R o p e  a n d  c o r d a g e .

S t o r a g e  b a t t e r i e s .

G e n e r a l  a e r o n a u t i c  p o w e r - p l a n t  p r o b le m s .

G a s - c e l l  f a b r i c s  f o r  d i r ig i b l e s .

S u b s t i t u t e  f o r  p a r a c h u t e  s i l k .

C o r r o s io n  o f  d u r a l u m i n .

A u t o m a t i c  m i x t u r e  c o n t r o l  f o r  a i r c r a f t  e n g i n e s .

Radi obeacons.
A i r s h i p  g i r d e r s .

A i r p l a n e  c a r b u r e t o r s .

M a k in g  o f  o p t i c a l  g l a s s .

S h i p p i n g  B o a r d : M is c e l l a n e o u s  p r o b le m s  i n  p h y s i c s ,  c h e m i s t r y ,  m e t a l l u r g y ,  a n d

e n g i n e e r i n g .

W a r  D e p a r t m e n t :

B o m b  b a l l i s t i c s .

G e n e r a l  a u t o m o t i v e  p r o b le m s .

R o p e  a n d  c o r d a g e .

E m b r i t t l e m e n t  o f  d u r a l u m i n .

M a c h in e  g u n s .

T e s t s  o f  a i r c r a f t  e n g i n e s  i n  a l t i t u d e  l a b o r a t o r y .

S o u n d  t r a c k in g .

H e l i u m  i n d ic a t o r s .

P r e c i s i o n  g a u g e s .

M any o f  these projects were supported p a rtly  by bureau and partly  
b y  transferred funds. T he m ore im portant o f  these have already 
been described under the appropriate bureau fund.

Im p ortan t accom plishm ents supported w h o lly  by transferred  funds 
include the fo llo w in g :

A ir c r a f t  in  comm erce.— T he aeronautics branch o f  the D epartm ent 
o f  Com m erce designated  the B ureau o f  S tandards as its  research 
u n it and  gave specia l em phasis to research on the use o f  radio. P ro g 
ress has been m ade in  develop in g  practica l devices to  serve as radio 
aids to  air traffic. T hese devices include the d irective radiobeacon, 
a system  o f  m arker beacons, and radiotelephony from  ground stations 

to  a ircraft. T he d irective beacon w as o r ig in a lly  developed by this 
bureau in 1921 fo r  the W ar D epartm ent, w as further im proved in 
subsequent years by th at departm ent, and has now undergone some 

additional developm ent. T h is  beacon sends out a d irective typ e  of 
radiation by m eans o f  w hich the aviator can fo llo w  a set course. 
T h e m arker beacons are low -pow er radio tran sm ittin g  outfits which 
are to  be p laced on the em ergency lan d in g  fields and serve as m ile 
stones to ind icate how  far fligh t has progressed a lon g  the course 
m arked out by the d irective radiobeacon. T he m ost im m ediately  
needed o f  these radio aids to  air nav iga tion  is  rad iotelephony. By 
m eans o f  fixed ground sta tion s it is  expected  that the D epartm ent 
o f  Com m erce w ill be able to broadcast im portant w eather inform a 
tion  to  airp lanes in fligh t, and thus fa c ilita te  lan d in g  and navigation. 
T h e experim ental work on radiotelephone included the connection of 
tw o-w ay conversations betw een airp lane and ground to  th e regular 
telephone exchange, p erm ittin g  conversations betw een persons at the 
ordinarv desk telephones and other persons on airp lanes in  flight.

A ero d yn a m ica l characteristics o f  a ir fo ils  a t h ig h  speeds .— A  study 
o f  the aerodynam ical characteristics o f  21 a ir fo il sections at speeds 
up  to and s lig h tly  above th e speed o f  sound, m ade in  cooperation  
w ith  the N ation al A d v iso ry  C om m ittee fo r  A eronautics, indicates 
th at the efficiency o f  any particu lar section  is  dependent upon the
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speed em ployed. In  order to  secure m axim um  efficiencies in  pro 
pellers, for  exam ple, the section  should  be m odified near the tip s o f  
the b lades by  m ov in g  the m axim um  th ickn ess o f  th e section  back  
tow ard th e  tra ilin g  edge. A ll  sections w hich  have been tested  show  
decreased efficiency at the h igh er  speeds w hich is  associated w ith  
the change in  the character o f  the flow around the a irfo il.

A ir s h ip  g irders.— In  cooperation w ith  th e B ureau  o f  A eronautics. 
N avy D epartm ent, in vestiga tion  has been m ade o f  the deform ation  or 
the lon g itu d in a l elem ents o f  tr ian gu lar  and square girders. In  the  
case o f  a g ird er 5 fee t lon g , w ith  lo n g itu d in a l m em bers o f  sheet 
duralum in form ed into a channel section , it  w as found th at the u lti 
mate stren gth  o f  the m ateria l cou ld  not be developed because the  
lon g itu d in a l m em bers deform ed by tw istin g  about th eir  lon gitu d in a l 
axes. B y  restra in ing  th is tw ist  the strength  o f  the g ird er  was con 
siderably increased. P robab ly  g ird ers w ith  tubu lar lon g itu d in a ls can 
be designed  w h ich  w ill not fa il  before th e com pressive y ie ld  p o in t o f  
the m ateria l is  reached. T h e strength  o f  the g ird er  w ould  be in 
creased about 50 per cent w ith ou t increasing th e w eigh t, an im portant 
consideration in  d esig n in g  the structural fram ew ork o f  r ig id  
dirigibles.

S tr e n g th  o f  tubes.— In  cooperation  w ith  th e B ureau o f  A eronautics, 
N avy D epartm ent, the stren gth  o f  tubes o f  duralum in  and a lloy  steel 
when used as colum ns or beam s has been investigated . T h e w ork  
included determ in ation  o f  the stren gth  o f  the tubes under ax ia l 
com pressive loads, transverse loads app lied  a t the th ird  p o in ts, and  
com binations o f  ax ia l and transverse loadin g. A n  in vestiga tion  o f  
duralum in tubes 1.5 inches in d iam eter has been com pleted , and work  
is in  progress on  the rem ainder o f  th e program .

P re v en tio n  o f  e m b r ittle m en t o f  d u ra lu m in .— D u ralum in  is  subject 
to in tercrysta llm e corrosion resu ltin g  in  em brittlem ent. T h e bureau  
has found that th is  corrosion is  m arkedly  reduced by rapid  quenching  
in cold w ater during  heat treatm ent, in stead  o f  in  h ot w ater or oil. 
Pure alum inum  is not susceptib le to th is  ty p e  o f  corrosion, and  
laboratory tests, supported by a year’s exposure tests, in d icate  th a t a 
coating o f  pure alum inum  effectively  protects duralum in  from  in ter 
crystalline attack. T he m ethod is  now  being used com m ercially . 
T his wmrk w as supported b y  the W ar and N a v y  D epartm ents and by  
the N ational A d v iso ry  C om m ittee fo r  A eronautics.

S u b s titu te  fo r  go ldbeater's sk in .— A n  im portant in vestiga tion  on  
substitutes fo r  go ldbeater’s sk in  fo r  gas bags o f  d ir ig ib les  for  the  
N avy D ep artm en t w as carried to  th e  p o in t at w h ich  experim en tal 
fabrics wrere m ade in a com m ercial coa tin g  p lant instead  o f  in pieces 
a yard square in  the laboratory. F ab rics so m ade w ill be tried  under  
service conditions. M any tests o f  perm eab ility  o f  a irsh ip  fabrics to  
hydrogen w ere m ade.

H e liu m  p u r ity  ind ica tors.— T hree helium  p u rity  ind icators for  a ir 
ships w’ere constructed, in  ad d ition  to  a specia l indicator capable o f  
determ in ing th e p u r ity  o f  heliu m  a t fo u r  d ifferent p o in ts in  th e  
ship.

S u p erch a rg in g  o f  a irc ra ft  eng ines .— T ests have been m ade on a 
Curtiss D -1 2  engine and a L ib erty  12 engine under ideal supercharg 
ing cond itions; th a t is, w ith  a ir  su p p lied  to  th e  carburetor a t sea-
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level pressure w h ile  the pressure at the exhaust ports is  reduced to the 
standard pressure corresponding to any desired altitu de.

A t  the request o f  the A rm y A ir  C orps tests have been m ade o f  a 
C urtiss D -1 2  engine equipped w ith  a gear-driven  cen tr ifu ga l super 

charger insta lled  between the carburetor and the intake m anifold. 
T h is supercharger is designed for  low  a ltitu d e work and, for an 
en gin e  speed o f  2,000 r. p. m ., its critica l a ltitu d e is about 7,500 feet.

C h ro m iu m  'p la ting .— A s a resu lt o f further studies o f  chrom ium  
p la tin g  the process at the Bureau o f E n g ra v in g  and P r in tin g  has 
been im proved, and its  use there has been extended  to  include both 
currency and stam p p lates, w ith  increased savin gs. T h e process is 
about to  be insta lled  at the P h ila d e lp h ia  M in t for  p la tin g  dies, col

lars, and placques. T ests ind icate th at th is w ill im prove the quality  
and decrease the cost o f  coinage. E xp erim en ts have also been made 
w ith  p rom ising  resu lts on specific app lications o f  chrom ium  plating  
for the W ar D epartm ent, Coast and G eodetic Survey , and N ational 
A d v iso ry  C om m ittee for  A eronautics.

M otor vehicle  ra tin g .— T h is  in vestiga tion , undertaken several years 
ago at the request o f  the S ta te  o f  C onnecticut, had as its object the 
developm ent o f  an cc|uitable basis o f  ra tin g  m otor veh icles for  pur 
poses o f  taxation . T h e particu lar problem  has been so lved  in  a 
m anner sim p le  enough to  a llow  o f  econom ical adm in istration , and a 
final report has been m ade.

G E N E R A L  R E C O M M E N D A T I O N S

R esearch  on s tandards .— A  substantia l increase in the salaries fund  
is  urgently  needed. T h is  appropriation  is used in the adm in istra 

t iv e  and operative work o f  the bureau and also in  carrying out cer
ta in  o f  the functions enum erated in  the organic act w h ich  are not 
otherw ise provided  for by Congress. T hese include the custody, 
com parison, and construction o f  standards used in  scientific investi 
ga tion s, the determ in ation  o f  constants in physics, chem istry , tech 
no logy  and engineering, and the testin g  o f  standard m easuring appa 
ratus— all necessitating  fundam ental research. T he im portance of 
th is  work can not be too stron g ly  em phasized. A d d ition a l assistance 
is needed to b ring  it  m ore nearly  current, as som e o f  the basic stand 
ards have not been adequately  checked for years. T h e v is it in g  com
m ittee  is stron g ly  in favor o f  m akin g  more adequate provision  for 
these fundam ental functions to  m eet the ever-grow in g  dem ands of 
the country for these services.

D eve lo p m en t o f  com m ercial s ta n d a rd s .— I t  is  h ig h ly  desirable to 
increase and consolidate our activ ities  re la tin g  to  standards used in 
com m erce and industry by the form ation  o f  a d iv ision  o f  comm ercial 
standards, extension to the com m ercial specification field  o f  the coop 
erative m ethods o f  the d iv ision  o f  sim plified  practice, and m aking  
m ore read ily  available to  in d u stry  the resu lts o f  the w ork o f  the 
Federal Specifications B oard. A  second assistant director should  be 
placed in  charge o f  th is  w ork, w hich is  o f  the greatest economic 
im portance to the country.

C onso lida tion  o f  fu n d s .— T h e 28 appropriations under w h ich  the 
bureau now  operate necessitate the m ain ta in in g  o f  records by the
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accounting, au d itin g , and d isbursing officials th a t could in part be 
dispensed w ith  i f  the fu n d s were consolidated. I t  is  believed the  
appropriations o f  the bureau could  be grouped in to  three or fou r  
classes, carry in g  the present item s as subappropriations, w ith ou t 
loss o f  ad m in istrative control o f th e  various activ ities. T h is  w ould  
perm it th e  sim plification  o f  office procedure and elim inate tech n ica l 
ities th a t are occasioned by a m u ltip lic ity  o f  funds.

N ew  h ea tin g  a n d  -power p la n t .— T h is sum m er actual construction  
work on the b u ild in g  w ill be started  w hich it is expected  w ill be com 
pleted n ex t sp rin g . F u n d s should  be provided  to cover the purchase  
and in sta lla tio n  o f  the necessary operating  equipm ent, am ounting to  
$300,000, o f  w h ich  one-th ird  w ill be needed in  each o f the fiscal years 
1928, 1929, and 1930.

H y d ra u lic  labora tory .— I  u rgen tly  recom m end th at authorization  
from  C ongress be obtain ed and funds be granted  for  the b u ild in g  and  
equipping o f  an hydrau lic  laboratory at the bureau. T he functions  
o f th is laboratory7 w ould  be to test h yd rau lic  instrum ents and acces 
sories, to  study the behavior o f  m oving w ater and the design  o f  
hydrau lic structures, and to  determ ine the fundam ental data usefu l 
in h yd rau lic  research and en gin eerin g , in c lu d in g  problem s re la tin g  
to river and tid e  flow in  various typ es o f  channels.

T h is  is  a m ost im portant field , and there are a w a itin g  solu tion  
m any fundam ental problem s w h ich  can on ly  be attacked in a labora 
tory sp ec ia lly  equipped for  hydrau lic  research. A t  present there is 
no laboratory o f  th is typ e in the country, w h ile  there are som e 8 or 
10 in E u rop e, where th ey  have been found  o f  the greatest use in  the  
econom ical so lu tion  o f  com plicated  en gin eerin g  problem s in v o lv in g  
flow o f  m asses o f  w ater. I n  one E uropean laboratory it  is reported  
that th e construction sav in gs effected by each m ajor problem  there  
solved have paid  the cost o f  the laboratory.

Such a laboratory w ould  cost $200,000, w ith  $50,000 a year for  
upkeep, and the several field  services o f  the G overnm ent dea ling  w ith  
problem s o f w ater flow w ou ld  benefit greatly .

N eed  fo r  increased fa c ilitie s  a t branch laboratories .— In  order to 
take care o f  the m any requests from  governm ental agencies for the 
testin g  o f  structural m ateria ls th e bureau m ainta ins three branch 
laboratories, located  at N ortham pton , P a .;  D enver, C olo.; and San  
F rancisco, C alif.

T he w ork o f  the N ortham pton  laboratory is  exclu sive ly  cem ent 
testin g , and as it  is  situated  in the L eh ig h  V alley  cem ent-p roducing  
d istrict it supervises the m ajor portion  o f  G overnm ent orders for  
Bureau o f  S tandards tested  cem ent. T he D enver laboratory cares 
for the cem ent testin g  o f  the territory  between the M ississip p i R iver  
and the R ocky M ountains. B esid es its  cem ent-testing  w ork, m any  
stu dies are m ade o f  the su ita b ility  o f  local aggregates fo r  use in 
concrete structures for  the R eclam ation  Service. T h e San F rancisco  
laboratory7 cares for the cem ent testin g  on the w est coast, w hich  in 
cludes m any sh ipm ents to  the H a w a iia n  Islan d s, and a lso  cares for  
m any tests o f  m iscellaneous m ateria ls used in construction work.

A t the present tim e, w ith  the large am ount o f  w ork undertaken by  
the G overnm ent in  various parts o f  the country, these branch labora 
tories are caring fo r  a volum e o f  w ork w h ich  proh ib its further de 

m ands unless the personnel and equipm ent can be increased. W ith
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the dem and o f  p urchasing agents th a t m ateria ls m eet the require 
m ents o f  the specifications o f  th e  F ederal Specifications B oard  th is  
com m odity testin g  w ork w ill continue to increase, and it  is in  the  
in terest o f  econom y to  m ake adequate provision  fo r  it.

M edica l a id .— I  again  recom m end that prov ision  be m ade fo r  the  
estab lishm ent a t the bureau o f  a first-aid  sta tion  in care o f  a com pe 

ten t ph ysician  preferab ly  deta iled  from  the P u b lic  H ea lth  Service. 
S uch  a sta tion  is  an im perative need at an in stitu tion  o f the ty p e  o f  
th e bureau, w here there are so m any accident hazards. A lso , there  
are several lin es o f  w ork, in c lu d in g  radium , X -r a y  and furnace op 
erations, requiring  m edical o versigh t o f th e p h ysica l cond ition  o f  
th e operating  personnel.

V ery  tru ly  yours,

G e o r g e  K . B u r g e s s , 
D irector, B u re a u  o f  S ta n d a rd s .



B U R E A U  O F F IS H E R IE S

D e pa r t m e n t  o f  Co mme r c e ,
B u r e a u  o f  F is h e r ie s , 
W a sh in g to n , J u ly  1 , 1927.

H on. H e r b e r t  H o o v e r ,
S e c re ta ry  o f  Com m erce.

D e a r  Mr . S e c r e t a r y : I  have the honor to subm it the fo llo w in g  
sum m ary o f  the m ajor operations o f  the Bureau o f  F ish eries  d u rin g  

the fiscal year ended Ju n e 30, 1927.
P erh ap s the m ost n otew orth y developm ent o f  the year has been the  

grow in g  appreciation  o f  and expressed need for expansion  o f  m odern  
scientific research in  th e so lu tion  o f  fishery problem s. T h is  is shared  
by m en in  th e fishery industries confronted  by the m any problem s in  
the tak in g , m erchandising, and d istribution  o f  fish and fishery prod 
ucts; by S tate  and other officials in terested  in d eterm in in g  the cond i 
tion and trend o f  each fishery and the need fo r  and character o f  regu 
lations necessary for  the husb anding and w ise  use o f  our fishery re 
sources; b y  F ed era l, S tate , and private  agencies confronted  w ith  
problem s o f  large-scale fish propagation , the prevention  o f  losses by  
fish d iseases, and  the developm ent o f  the science o f  aquicu lture; and  
by the thousands o f  organ ization s and in d iv id u a ls  interested in h a v 
in g  good  fish in g  and en jo y in g  the use o f  lakes and stream s for  
recreational pursuits. I t  is  believed that the bureau’s  present pro 
gram  o f  practical research and app lied  science is  accom plish ing m uch 
in in sp ir in g  confidence in and dependence on m odern science for the  
solu tion  o f  problem s in  fish culture, fishery adm in istration , and tech 
nology.. T h is  also  ap p lies to  the im portant d u ty  o f  reg u la tin g  and  
conserving the h ig h ly  valuable fisheries o f  A laska.

T h e concern fe lt  fo r  th e fu tu re o f such fisheries as those for shad , 
sturgeon, w hitefishes, and lobsters, and the appreciation  o f  the value  
o f scientific research as a basis for  Avise adm in istration  o f  fishery  
resources, has caused dem ands to be m ade w h o lly  beyond the scope o f  
the scientific  staff to cope Avith ; and the sam e is true o f  dem ands for  
assistance from  the bureau’s  techn olog ica l staff in  so lv in g  the prob 
lem s o f  the com m ercial fishermen.

T h e bureau produced 6,481,073,000 fish and eggs fo r  stock in g  v ari 
ous w aters, an increase o f  m ore th an  1,000,000,000 over th e preced ing  
year and th e  greatest production  in  th e h istory  o f  the bureau. F if ty -  
five cooperative fish nurseries assisted  in rearing m ore fish from  the  
fry  sta g e  to a len gth  o f  3 or 4  inches. G reater cooperation Avith S ta te  
com m issions helped to m ake th is  an unusually  successfu l year; never 
theless present fa c ilit ie s  are Avholly inadequate for  m eeting  the in 
creasing dem and for  th e  trouts, basses, and  sunfishes.
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In  1926 the fishery industries experienced one o f  the m ost success- 
f id  years in their  h istory . T h e  vessel lan d in gs at N ew  E n g la n d  ports, 
w h ich  averaged about 170.000,000 pounds for the five-year period—  
1920 to 1924—-had increased to  nearly  217,000,000 pounds in  1925 and 
m ade a further increase to  over 238,000,000 pounds in  1926. I n  large  
m easure th is grow th  is due to the g ro w in g  dem and for  fish packed as 
fillets and steaks and to the unu sually  large  catches o f m ackerel, 
w h ich  in 1926 exceeded 60,000,000 pounds. L an d in gs o f  haddock  
(th e  principa l fish sold  in package form ) averaged 73,000,000 pounds 
for  the five-year period— 1920 to 1924— increasing to nearly  92,000,000 
pounds in 1925 and to m ore than 94,000,000 pounds in 1926.

A  record pack o f  salm on w as canned in A laska, am ounting to

319.000. 000 pounds, valued  at $46,000,000, representing  an increase o f
105.000. 000 pounds as com pared w ith  1925. I n  C aliforn ia  th e  pro 
duction  o f  canned sardin es w as the largest in  the h istory  o f  that 
industry , am ounting to over 100,000,000 pounds, valued a t $7,807,000. 
T h e to ta l pack o f  salm on was 359,450,000 pounds, va lued  at $56,219,- 
000; o f  canned sardin es in M aine and C aliforn ia , 143,415,000 pounds, 
valued  at nearly  $14,535,000; and th e to ta l va lu e  o f  canned fishery  
products and fishery by-products ap p roxim ated  $100,000,000. Our 
annual fishery harvest now  exceeds 3,000,000,000 pounds, valued  at 
$109,000,000 to the fisherm en.

H ig h ly  efficient service on the part o f  the bureau’s personnel has 
m ade possib le the record o f  achievem ents g iv en  in th is  report.

I N T E R N A T I O N A L  R E L A T I O N S

N O R T H E R N  RA CIFIC H A L IB U T  CO N V E N T IO N

U n der th e term s o f  th e convention w ith  G reat B r ita in , ratified  
O ctober 21, 1924, provision  is m ade for an in ternation al fisheries 
com m ission , w hose du ty  it  is  to  have m ade a thorough in vestiga tion  
in to  the l ife  h istory  o f  the P acific  ha lib u t and to  m ake recom m enda 

tio n s as to w h at regulations are deemed necessary fo r  th e preservation  
and developm ent o f  th is fishery. T h e scientific  staff, under the able 
direction  o f  W ill F . Thom pson , has v igorou sly  prosecuted th e  work  
and com pleted the first phase o f  it, w h ich  relates to the developm ent 
o f  m eans and m ethods o f  research, the crysta lliza tion  o f  p lan s o f  
procedure, and beg in n in g  the active prosecution o f  such work. A  
p relim inary  report has been m ade to  the com m ission.

A  thorough sta tistica l study has been m ade o f  m arket lan d in gs and 
fisherm en’s logs. F rom  the p ilot-house lo g s  o f  th e fish in g  vessels a 
record has been obtained o f  the vessels’ m ovem ents, the am ount o f  
gear fished d ay  b y  day, th e lo ca lity  o f  capture, and the estim ated  
w eig h t o f  the fish taken. F o r  1926, records were taken for  nearly
260,000 u n its o f  gear, w hich  took 19,400,000 pounds o f  halib ut, or 35 
per cent o f  the to ta l P acific  coast catch. T hese records ind icate  a 
sh ift in g  o f  the center o f  fish ing operations from  H ecate S tra it  in  
1910 to  P ortlock  B an k  in  1926. T h e  lo g  records also are valuable as 
a m easure o f  abundance o f  the fish su p p ly  and the rate o f  decline o f  
the catch. In  H ecate S tra it, fo r  exam ple, th e catch o f  fish per skate  
o f  gear in 1906 w as 450 pounds, d ec lin in g  to  143 pounds in 1914 and  
47 pounds in 1926. T he evid ence is  p la in  th a t the southern and  
older fish ing banks are becom ing stea d ily  less productive and that  
th e proportionate num ber o f sm aller fish in  th e catch is  increasing.
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N early  9,000 ha lib u t have been tagged . O f th e fish tagged  on the  
southern banks in 1925 and 1926, about 16 per cent have been recov 
ered. T he m igrations on these banks appear sm all, the average extent  
o f m ovem ent being less than  20 m iles. T h e evid ence ind icates th a t  
the im m ature fish do n ot m igrate  to  an y  extent. On the offshore  
banks o f  th e G u lf o f  A lask a  and on the A leu tian s, w here th e  fish are 
more m ature, ind ications are that the m ature fish become m ore m igra 
tory. T h irty -th ree  fish recovered from  nearly  1,800 fish released  
averaged 275 m iles, w ith  865 m iles as the m axim um . T h is  enables us 
to get an idea o f  the exceed ing com p lex ity  o f  the problem  and the  
need fo r  p a in stak in g  research to establish  the facts.

T h e scientific staff has co llected  a fu n d  o f  in form ation  a long b io 
log ical lines, w h ich  later w ill be found to  be o f  grea t use w hen there  
has been op p ortu n ity  to w ork over it  th orou gh ly . T h is  includes  
racial m easurem ents, rates o f  grow th , stu d y  o f  the eggs and larvae o f 
the halib ut and their d r ift  w ith  the currents, and effectiveness o f  large  
and sm all gear and their  effect on the fishery. T h e b io log ica l resu lts 
fu lly  corroborate the resu lts obtain ed .from  ta g g in g , as fa r  as m ig ra 
tion is concerned, but, o f  course, present m any other facts. In ten sive  
laboratory work m ust fo llo w  to bring out these facts.

On F ebruary 23, 1927, the fish ing  schooner S ca n d ia , under charter 
by the com m ission , w as hurled onto a reef h a lf  a m ile off K odiak  
Island , in  the m idst o f  a h igh  sea and a b lin d in g  snow storm , and  
wrecked. T hrough the prom pt and courageous action o f  the cap 
ta in  and crew o f  the seine boat D uncan  / ,  th e scientific  staff and 
crew o f  15 men were saved, but the equipm ent and gear were lost. 
The loss o f  th e S c a n d ia  w as the c lim ax o f  an ex ceed in g ly  hard  
winter, during  w hich the ha lib u t in vestiga tion s had  been conducted  
with great difficulty, m uch o f  the w ork h a v in g  been done v irtu a lly  
in in tervals between storm s. T h e catch o f  P acific  ha lib u t (U n ited  
States and C anada) in  1926 w as 53,780,389 pounds, as com pared  
w ith 49,843,967 pounds in  1925, an increase clue to m ore in tensive  
fishing.

F ISH E R IE S  CO N V E N T IO N  W IT H  M EXICO

T he convention betw een the U n ited  S tates and M exico to  prevent 
sm u gg lin g , and for certain  other objects, w h ich  w as ratified on 
M arch 18, 1926, contained a section devoted to  the fisheries, quoted  
in fu ll in the last annual report. U p on  the in itia tive  o f  the U n ited  
States G overnm ent, th e convention w as term in ated  on M arch 28, 
1927, or at the end o f  a year a fter  it came into  effect. D u rin g  the  
life  o f  the In ternational F ish eries C om m ission , provided for  under  
the term s o f  the treaty, a program  o f  scientific in vestiga tion s was 
drafted  and prelim inary in vestigation s w ere begun.

A  stu dy  o f  the record o f  the C aliforn ia  F ish  and Gam e Com m ission  
w ith respect to  the receipts o f  fish from  w aters off th e  coast o f  
M exico, 1920-1925, inclu sive, disclosed  th a t o f  the tota l lan d in gs  
o f the catch from  the w aters off both coasts at C a liforn ia  ports the 
fo llo w in g  percentages came from  w aters off the coast o f  M exico: 
Y ellow fin tuna, 79; sp in y  lobster, 70; black sea bass, 48; barracuda, 
33; sk ipjack, 33; w h ite  sea bass, 26; bonito, 25; and y e llo w ta il, 21. 
The in vestiga tive  program , therefore, w as to concern m ain ly  these  
species.



S ta tistic s  o f  the fish, m ollusks, and crustaceans landed  in  C ali 

fo rn ia  d u r in g  the calendar year 1926, as reported by th e  C alifornia  
F ish  and G am e C om m ission , show  371,648,275 pounds, o f  which  
23,058,741 pounds were taken in  M exican w aters. D u r in g  th e year 
about 750 A m erican fish in g  boats operated off th e  coast o f  Lower  
C aliforn ia , M exico, w ith  11 vessels, o f  75 to  100 tons each, actin g  as 
tenders, and 4  or 5 barges. T he investm en t o f  A m erican  capital 
in  boats, f ish in g  gear, and cannery capacity  dependent upon the 

M exican su p p ly  o f  fish is estim ated at $10,000,000, exclu sive  o f  the 
investm en t in fresh-fish  m arkets.

A lth o u g h  m ost o f  the fish o f  the M exican coast are cau gh t outside 
th e  3-m ile  lim it , it  is necessary for  the boats to  enter M exican  terri
toria l w aters for  shelter and to  take sardin es and other sm all varie 
t ie s  used in the liv e-b a it operations. A lso , th e  sa fest and m ost direct 
course for hom e brings th e boats w ith in  3 m iles o f  th e shore and 
under M exico’s jurisd iction . T h erefore it  is necessary for  A m erican  
fisherm en to  clear for  M exico rather than  fo r  the “ h ig h  seas,” to 
take out M exican fish ing  perm its, and pay the export fees on dutiable 

fish in observance o f  th a t cou n try’s regulations.
W hen the canneries and fresh-fish  m arkets o f  th e  U n ited  States  

first began to  draw  upon the m arine l ife  off th e coasts o f  M exico, 
th at country  considered th is resource o f  re la tiv e ly  lit t le  im portance. 
D ifficulties arose in th e adm in istration  o f  fishery affairs, unfortunate  
practices crept in , and general d issa tisfaction  w ith  e x is t in g  condi
tion s increased. W hen  these m atters w ere brought to  th e attention  
o f  the central G overnm ent, interest w as aroused in  th e fisheries. 
M ore str in g en t regulations were put in to  effect, and h igh er  rates of 
d u ty  were im posed. I t  w as th is unsettled  sta te  o f  affa irs th a t led 
M exico to propose th e fisheries section to th e convention under 
discussion .

T he abrogation  o f  the convention cam e before the constructive  
program  planned  could accom plish  any real benefits. T here is 
u rgent need for the adoption  o f  a program  o f  conservation  th a t w ill 
insure the perpetuation  o f  th is  im portant resource. T h is  m ust be 
preceded by scientific stu d ies to  disclose the condition  and trend of 
each fishery as a basis fo r  the adoption  o f  regu latory  measures. 
There is a lso  need for  an im partia l agen cy  to  prevent dissension and 
to  prom ote harm onious w ork in g  agreem ents betw een th e tw o  coun 
tr ies in  the h a n d lin g  o f  fishery m atters.1

N O R T H  A M E R IC A N  CO M M ITTE E O N  F IS H E R Y  IN V E ST IG A T IO N

T h is  com m ittee, com posed o f  delegates from  Canada, N ew foun d 
lan d , and th e  U n ited  S tates, held  tw o m eetin gs d u rin g  the year— one 
at S t. Joh n s, N ew fou n d lan d , on J u ly  9, 1926, and th e other a t W ash 
in g to n , D . C ., on A p ril 28, 1927.

T he fisheries sta tistics  o f  the various countries th a t fish th e  banks 
o f  the northw estern  A tla n tic  are b e in g  correlated so as to  m ake it 
possib le to  fo llo w  the entire fishery o f  th e banks o f  th a t region. A  
sum m ary o f  the tota l annual catches o f  cod o f  th e region taken by 
N ew fou n d lan d , France, P o rtu g a l, Canada, and the U n ited  States 
d u rin g  th e p ast 40 years or m ore show s th at th e  cod fishery has fur 
n ish ed  about 1,000,000,000 pounds o f  fish annually , ran g in g  from
850,000,000 to  1,350,000,000 pounds. A lth o u g h  there have been con
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1 B ased on a  report by M iss G eraldine Conner, Am erican  secretary.
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siderable fluctuations, these have been upw ard as m uch as dow nw ard, 
so th at there is  no evidence o f  any defin ite decline in  th e  fishery or 
o f  any dep letion  o f  the stock.

S tu d ies o f  the cod  off the coast o f  th e  U n ited  S ta tes  reveal th a t  
fish th a t liv e  off Cape Cod in  th e  sum m er m igrate  to  th e  N ew  Jersey  
coast during the w in ter and return in  th e  spring. F ish  ta g g ed  at 
M ount D esert, M e., have been found to m ove chiefly  eastw ard  to  both  
coasts o f  N ova  S cotia , on ly  an occasional one m ovin g  w estw ard  and  
reaching as far  as Cape Cod.

G row th stu d ies  o f  the cod in  C anadian w aters ind icate th at the  
scales do not grow  in  the sam e degree as the fish throughout the  
year, but grow  re la tive ly  m ore rap id ly  a t one tim e and rela tive ly  less  
rap id ly  at another. O f 275 cod ta g g ed  off H a lifa x , N ova  Scotia , in  
1925, and 3,747 off Shelburne, N ova  Scotia , in  1926, m ore o f  the  
form er lo t  w ere recaptured in  th e fo llo w in g  year than d u rin g  the  
year in  w h ich  th ey  w ere ta g g ed , b ein g  retaken on ly  a long  the coast 
and at no great distance, but g o in g  m ore to the south w estw ard (nearly  
to L iverpool, N ova S co tia ) in  the second year. T he Shelburne cod 
show ed very  little  m ovem ent, and th a t chiefly to  the eastw ard , g o in g  
as fa r  as L iverp ool, N ova S cotia , during  th e  season, but reach ing  
farther eastw ard (to  H a lifa x )  d u rin g  the succeed ing w inter.

In v estig a tio n s o f  th e haddock o f  th e C anadian coast reveal th a t  
the haddock popu lation  o f  the B a y  o f  F u n d y , p articu larly  o f  the  
N ew  B run sw ick  shore, fa iled  to  receive an y  considerable num ber o f

Íoung fo r  a series o f  years, w ith  a resu ltant decline in  the fishery.
'hen the you n g  cam e in  sudden ly , and in  a year or tw o  the fishery  

greatly  increased and has continued at a h igh  level.
T h e haddock grow s m ore rap id ly  in  the early  years o f  its  l i f e  in  

the w arm  w ater o f  P assam aquoddy B a y , N ew  B runsw ick , than in the  
cold w ater on  the outer coast o f  N ova  S cotia  near L ockeport; but th is  
rapid grow th  fa lls  off in  later years in  the warm  w ater m ore than  
in the cold . T he rapid  grow th  o f  the year is lim ited  to th e m onths 
A u g u st to October. In  1926 2,540 haddock  w ere tagged  near S h e l 
burne, N ova Scotia . T h ey  show ed very lit t le  m ovem ent southw est- 
ward a lon g  th e coast but considerable m ovem ent northeastw ard , as 
far as H a lifa x  and S ab le  Is la n d  B an k— tw ice as fa r  as the cod ta g g ed  
sim ultaneously  w ith  the haddock.

T h e C anadian in vestiga tion s o f  th e m ackerel have show n th a t it 
spaw ns in n eg lig ib le  am ount in the B a y  o f  F u n d y  and w ith ou t suc 
cess in  producing  fry , and on the outer coast o f  N ova S cotia  the eg g s  
fa il to  develop into  fry . In  th e  G u lf  o f  S t. Law rence, how ever, 
sp aw n in g  is extensive and very successfu l. L ate in  th e sum m er the fry  
are to  be found p assin g  out o f  the g u lf , around Cape B reton  Islan d . 
T h e eg g s  have been fou n d  to  require w arm  w ater for  successfu l de 
velopm ent. S tu d ies  o f  th e  m ackerel o f  the C anadian coast reveal 
evidence o f  differences betw een those o f  southw estern N ova Scotia  
and those o f  th e G u lf  o f  S t. Law rence. In  1925 and 1926, in C ana 
dian w aters, 2,382 m ackerel were tagged . T he returns from  those  
tagged  at Y arm outh show  a m ovem ent northeastw ard  to th e G ut o f  
Canso, northw ard into  the B a y  o f  F u n d y , and w estw ard to  the coast 
o f  M aine. F ish  ta g g ed  at the M agdalen  Is la n d s in  1925 show ed a 
m ovem ent to  P rin ce  E d w ard  Is la n d  in the sam e season, and in  the  
n ext year som e o f  them  returned to th e coast near H a lifa x  and in 
M assachusetts.
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M ackerel tagged  in 1925 at various po in ts from  B uzzards B ay, 
M ass., to Casco B a y , .Me., spread in both directions a lon g  the coast 
from  the p o in t o f  ta g g in g  but d id  not m igrate far. In  the fo llow in g  
year those recaptured were taken on th e w hole to th e southw est, 
alon g  the coast from  w here they  had been tagged  the previous year, 
one tagged  on the coast o f M aine being taken a t F ire  Is la n d , N . Y . 
One o f  the m ackerel tagged  off D elaw are and M aryland in 1926 was 
recaptured several m onths later near Cape Cod.

G R E A T  L A K E S  F IS H E R IE S

T h e evidence at hand clearly  ind icates a decline in  the G reat Lakes 
fisheries, so m arked as to cause grave concern for  the fu tu re o f  these 
fisheries. T he very existence is threatened o f  the bluefin  in  Lake 
Superior, the blackfin in L ake M ichigan , the bloater in  L ake Ontario, 
and the stu rgeon in  a ll the lakes. In  less than  h a lf  a century the 
catch o f  w hitefish has declined from  21,000,000 to 4,000,000 pounds, 
and the stu rgeon from  7,500,000 pounds to  less than 100,000 pounds 
per annum. T he aggregate catch has been m aintained  at a fa ir ly  
fixed level by  the substitu tion  o f  m ore rough  fish as the su p p ly  o f  the 
choicer species declined, and by g rea tly  increasing the num ber and 
effectiveness o f the un its o f  gear em ployed.

T h e problem  o f  fisheries adm in istration  is a m ost difficult one, in 
view  o f  the fa ct th a t jurisd iction  is d iv id ed  betw een e ig h t S ta tes and 
a C anadian P rovince. T he questions are not alone S tate , but na 
tional and in ternation al. Ju risd iction  over L ake M ichigan  is divid ed  
betw een four S ta tes; th a t over L ake E r ie  betw een fou r S ta tes and 
the P rovince o f  O ntario. T here is  a gro w in g  appreciation  o f  the 
need for a better und erstanding o f  th e problem s and o f  better laws 
and their  enforcem ent. ' U n der such a d iv ision  o f  au thority  i t  is 
difficult to  g e t concerted action.

A t  the in v ita tion  o f the G overnor o f  O hio  to representatives o f  the 
S tates borderin g L ake E rie , th e  P rovin ce o f  O ntario, and th is bureau, 
a conference w as held  a t C olum bus, O hio, on F ebruary 16, 1927. The 
purpose o f  the conference was to  attem pt to  secure coordinated action 
in  conserving the fisheries o f  Lake E rie. R esolutions were adopted, 
w h ich , i f  enacted in to  law , w ou ld  afford greater protection  to the 
fisheries. Subsequent progress tow ard  the enactm ent o f  such m eas
ures holds forth  little  hope o f  im m ediate action to m eet the serious 
situ ation  that ex ists.

A t  the call o f  the G overnor o f  M ich igan  on M arch 3, 1927, at 
L an sin g , a conference o f  fishery officials from  the S ta tes  bordering  
th e  G reat L akes and from  the bureau w as held  to consider w ays and 
m eans for conserving the G reat L akes fisheries. O nly  m easures of 
general application  to  a ll the lakes w ere considered, and proposals 
w ith  respect to fish ing gear, sizes o f  fish, and the ta k in g  o f  spawn  
were m ade by the several S tates and the P rovin ce o f O ntario.

U P P E R  M I S S I S S I P P I  R I V E R  W I L D  L I F E  A N D  F I S H  R E F U G E  A C T

R egulations for  the adm in istration  o f  the upper M ississip p i R iver  
w ild  life  and fish refuge act o f  Ju n e 7, 1924, were sign ed  and issued 
jo in tly  on Ju n e 24, 1927, by the Secretary  o f  A gricu ltu re and the 
Secretary o f  Com merce. T hese regu lations prescribe the conditions 
under w hich  h un ting , fish ing, and other recreational activ ities  w ill 
be perm itted . A reas o f  overflow ed bottom  lands a long the M issis 
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sipp i in the S ta tes o f  I llin o is , Io w a , W iscon sin , and M innesota, from  
Hock Isla n d , 111., to W abasha, M in n., are b ein g  acquired by the  
D epartm ent o f  A gricu ltu re as rap id ly  as possible.

T here are m any slou ghs and bayous w ith in  th e lim its  o f  th e reser 
vation , som e o f  w h ich  are n av igab le  to boats o f  l ig h t d ra ft, w hich  
m ay be u tilized  for  grow in g  fishes for restock ing stream s, and to  be 
inoculated w ith  the g loch id ia  o f  the fresh-wrater m ussels, thus h e lp in g  
to perpetuate th is  im portant industry .

P R O P A G A T I O N  A N D  D I S T R I B U T I O N  O F  F O O D  F I S H E S

T h e fish-cultural operations o f  the bureau present a p icture o f  
yearly  production  b eing  increased to  m eet a constan tly  gro w in g  de 
m and. T h e increase in  the num ber o f ap p lication s received has been 
greater than the increase in  fa c ilit ie s  for  production .

D u rin g  the p ast year no new  hatcheries have been p u t in  operation , 
so th at the larger output has been brought about by redoublin g efforts 
to u tilize  present fa c ilit ie s  to  their  u tm ost capacity . T he general 
conviction  th a t fish 3 or 4 inches lo n g  or larger are essentia l for  the  
successful repopulation  o f  our wmters has resu lted in  an in tensive  
effort to produce m ore fish o f  th is class. T h e  output o f  com m ercial 
food fishes has been increased m ateria lly , particu larly  on the A tla n tic  
coast.

COOPERATIVE F IS H -C U L T U R A L  W ORK

T h e older conception o f  the d iv ision  o f  fish culture as an agency for  
deliverin g  so m any fish upon order, as i f  th is w ere a m anufactured  
product the u ltim ate d isposition  o f  w h ich  wras o f  l itt le  interest to  
the m anufacturer, is  d isappearing. T h e  real task  is to restock the  
waters, and cooperative efforts are d o in g  m uch to accom plish  th is.

T h e outstand in g  w'ork a long th is  lin e  has been the cooperation  w ith  
the sportsm en’s clubs, w h ich  have received fry  for rearing to finger- 
lin g  size. F ifty -fiv e  o f  these nurseries are in operation , the m ajority  
in P en n sy lv a n ia  and W isconsin . M any m ore are a w a itin g  com pletion  
of arrangem ents or are under consideration . In  m any cases th e clubs 
are h o ld in g  the fish received in th e sp r in g  o f 1926 for liberation th is  
autum n at an age o f  18 m onths. A  new  project has been undertaken  
th is year, w h ich  exceeds in m agnitude the lead in g  nursery projects o f  
last year. T he U tica  chapter o f  the Izaalc W alton  L eague o f  A m erica  
has taken over a d iscontinued com m ercial hatchery a t B arneveld , 
N. Y ., w h ich  the bureau is operating. A n  in itia l stock o f  over 200,000 
young fish has been supp lied , and the project w ill be conducted so as 
to produce eg g s  from  a brood stock o f  adult fish.

T h e bureau also has fu rn ish ed  advice to in d iv id u a ls  and clubs 
desirous o f  ra isin g  fish in d iv id u a lly . B’urther cooperation has been 
effected by th e u tiliza tio n  o f  p r iv a te ly  ow ned or controlled  w aters 
as egg-co llec tin g  stations. T h e bureau’s em ployees take eg g s  from  
bodies o f  w ater in  w h ich  a stock o f  fish has become estab lished , the  
owner receiv ing  a sufficient quan tity  to m ain tain  the stock. A  num 
ber o f  lakes in  C olorado have y ie ld ed  a fa ir  q u an tity  o f  rainbow  
and brook trout eg g s  under such arrangem ents.

A n  output o f  6,481,073,000 fish and  eg g s  represents the greatest 
production in  any year since th e  bureau began  its  fish-cu ltural a c tiv i 
ties. Increased collections o f  four m arine species— cod, haddock, 
pollock, and w in ter  flounder— are la rg e ly  responsible for the increase  
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o f  over 1,000,000,000 m ore than  th e figures o f  la st year. L arge yields  
w ere obtain ed in  som e o f th e  other classes, in c lu d in g  an appreciable 
increase in  th e  output o f  gam e species. T h e fa ilu re  to  equal the 
records o f  p ast years in  th e production  o f  fin gerlin gs is due to a 
shortage in  one o f  th e  im portant groups— the P acific  salm ons— and 
to  lim ited  co llections from  the M ississip p i R iver. Inasm uch as all 
fish from  th e la tter  source are o f  f in gerlin g  size, lim ited  collections  

m ake them selves ev id en t in  th is  class.
A s  an in d ica tion  o f  th e  re la tive  proportions o f  th e various classes 

o f  fishes o f  th is  to ta l, it  m ay  be p o in ted  out th a t it  inclu ded  5,473,-
378.000 fr y  and eg g s  o f  com m ercial m arine species, 120,213,000 of 
the com m ercially  im portant P acific  salm ons, 548,535,000 o f  the com 
m ercia l species o f  in terior w aters, and 247,313,000 o f the anadrom ous 
form s, also o f  com m ercial sign ificance. T he gam e fishes w ere repre 
sented by 51,523,000 trou t and  salm on and 36,222,000 o f  th e warm- 

w ater pond species.

RE LA TIO NS W IT H  STATES A N D  FOR EIGN  G OV ERN M ENT S

C ooperation  w ith  th e various S ta tes h as been an im portant part 
o f  the bureau’s fish-cultural w ork. T h e  bureau has been o f  assist 
ance b y  fu rn ish in g  th e  advice and supervision  o f  its  experienced  
em ployees, by  a ss ig n in g  eg g s  and fry  to  th e  S ta tes, and by assistin g  

in  the co llection  o f  eggs. T h e S ta tes have reciprocated by perm it 
t in g  the co llection  o f  adu lt brood fish, a llo ttin g  fu n d s fo r  carrying  
on  w ork o f  jo in t benefit, and b y  a ssistin g  in  th e d istribution  o f  fish. 
T h e B ureau  o f F ish eries  and th e S ta tes o f  V erm ont and P en n sy l 
van ia  operated  the S w an ton  (V t.)  p ike-p erch station  jo in tly . Over
1,000,000 trou t eg g s  were incubated for th e  S ta te  o f  W est V irg in ia  
at th e W h ite  S u lp h u r S p r in g s  (W . V a .)  station . S im ilar  relations 
have been m aintained  w ith  th e S ta te  o f  South  D akota. T h e propa 
gation  o f  buffalo  fish in  conjunction  w ith  th e S ta te  o f  Louisiana  
w as undertaken. T h e bureau fu rn ished  the services o f  a m an for 
shad p rop agation  undertaken by the S ta te  o f  N ew  Jersey . E xten 
s ive  cooperative w ork has been in itia ted  in  A rkansas, w here suitable 
areas have been taken over as nurseries for  bass and other pond fish. 
P on d s have been stocked, and  a num ber o f  others are b eing  prepared  
fo r  th is  purpose.

A  to ta l o f  84,586,000 eg g s  w as fu rn ished  to  24 S ta tes d u rin g  1927 
T h e p ik e perch, ye llo w  perch, w h itefish , and cisco com prised
61.900.000 o f  th is  num ber, w h ile  th e rem ainder consisted  o f  various 
species o f  trou t and salm on.

A rrangem ents have been perfected  w ith  th e  U n ited  S ta tes Forest 
Service w hereby im proved d istribution  practices w ill be fo llow ed  and 
rearin g  ponds established . G enerous a llo tm ents o f  fish and eggs  
have been m ade for  stock in g  w aters in  the forest areas, notab ly  in 
W y o m in g  and in the S aw tooth  N ation a l F orest in  Idaho. In sp ec 
tions have been m ade o f  pond sites in  the O uachita N a tio n a l Forest 
and the U n ak a  N ation a l F orest.

R equests fo r  the sh ipm ent o f  eg g s  o f  various species to  foreign  
governm ents have been com plied  w ith  as fa r  as possib le. T h is in 
cluded the d istribution  o f  2,227,000 eg g s  and 19,500 fish to  five coun 
tries, C anada, C osta R ica , I ta ly , and S w itzerlan d  receiv in g  rainbow  
trout, w h ile  Jap a n  w as assigned  rainbow  trou t and  w hitefish.
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PR OPAGATION OF P A C IFIC  SA LM O N S

T h e w ork in  the P acific  S ta tes  and A lask a  has been m arked b y  im 
provem ents at certain  points. I t  has been the rule to  hold  a m ax i 
mum num ber o f  fin gerlin gs at each sta tion  throughout the season, 
p la n tin g  w hen for  lack  o f  space i t  has been absolutely  essentia l to  
dispose o f  som e o f  the stock.

L ig h t has been throw n on the problem  o f  pow er dam s in  salm on  
stream s by a stu dy  o f  the operation  o f  a fish ladder in the B aker  
R iver near Concrete, W ash . T he dam , over 200 feet h ig h , has a fish 
ladder o f  the com m on C ail tj^pe, together w ith  a m echanical elevator  
for h o istin g  cars o f  fish over the crest. A s  a resu lt o f practical e x 
perim ents it is expected  that the science o f  d evelop in g  a sa tisfactory  
fishw ay w ill be advanced m ateria lly .

In  A laska continued destruction o f  p redatory  trou t has resu lted  
beneficially in  the v ic in ity  o f A fo g n a k  and Y es B a y . A t  th e  Y es B a y  
(A la sk a ) station  the fin gerlin gs have been p laced in  feed in g  ponds, 
from  w hich th ey  are perm itted  to  work out grad u ally . I t  is  believed  
that th ey  becom e better adapted to  cond itions in  natural w aters in  
th is  w a y  than  by a sharp  tran sition  from  th e hatchery to  th e  lake. 
N o t u n til the entire hatch o f  salm on fry  can be reared to  finger lin g  
size w ill th e m axim um  benefit be a tta ined  from  these fish-cultural 
operations.

M A R IN E  SPEC IE S OF T H E  N O R T H  A T L A N T IC  COAST

O peration  o f  the bureau’s m arine sta tion s at W ood s H o le  and  
G loucester, M ass., is con tin gen t upon  com m ercial fish ing  operations  
in  the v ic in ity . Cod, haddock , and pollock  eg g s  are taken largely  
by spaw n takers on th e fish ing vessels. O nly  a sm all percentage o f  
the eggs is obtained by independent sp aw n -tak in g  operations con 
ducted by the bureau. A  substantia l increase over th e previous  
season’s figures for th is  w ork resu lted . M in ute varia tion s in the  
w ater, p articu larly  in  its  specific g ra v ity , affected the success o f  
artific ia l incubation, and in  such cases it  has been found  necessary  
to  p la n t the fer tilized  eg g s  on the fish ing grounds. C oncom itant 
w ith  the augm ented m arket u tiliza tio n  o f  haddock , the num ber o f  
eg g s  o f  th is species handled  by the bureau has been m ore than  
doubled. T h e h atch in g  o f  winter-flounder eggs has been centered  
largely  at the B oothbay H arbor (M e.) station , and the collection  
has been increased by about 800,000,000 over that o f  last year. T he  
station  m akes its own collection  o f  brood fish, operating  in  near-by  
w aters. F o r  the first tim e in  a num ber o f  years the B oothbay H arbor  
station  has handled cod eggs. A s  difficu lty  w as encountered in incu 
b a tin g  the eg g s  at the hatchery, the m ajority  w ere fer tilized  and  
p lanted  on  the adjacent sp aw n in g  grounds.

AN ADR OM O US F IS H E S  OF T H E  A T L A N T IC  COAST

T h is w ork  com prises the h a tch in g  o f  shad, river herrin g, and  
A tla n tic  salm on, w ith  such propagation  o f  ye llow  perch as m ay be 
carried on in conjunction  w ith  the shad operations. T he decline in  
the catch  o f  shad has lim ited  the bureau’s efforts in  th is  field  to the
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stations a t B ryan s P o in t, M d., and E d en ton , N . C. A n  increased  
num ber o f  eg g s  w as obtained by unusual effort at B ryan s P o in t. The  
take o f shad and herring eg g s  in  A lbem arle Sound w aters w as n eg li 
g ib le , in  sp ite  o f  a heavy' run o f  fish. T h e run o f  shad w as preponder 
a n tly  o f m ale fish, and very few  o f  the fem ales y ie ld ed  rip e eggs.

T here is  the ever-in creasin g p o ssib ility  o f  a l ig h t  run o f fish, due to 
overfish in g, p o llu tion , obstructions, etc., and the further chance that 
no eggs can be secured, even though the fish m ay be obtainable. The  
sam e situ ation  applies in  general to the propagation  o f  the river her 

r in g . Shad  w ork conducted on the D elaw are R iver  in  cooperation  
w ith  the S ta te  o f  N ew  Jersey  y ield ed  very few  fish, and no eggs were 
obtained . P rev iou s to  th e op en in g  o f the shad season on the P otom ac  
a large num ber o f  y e llo w  perch w ere hatched at the B ryan s P o in t  
station . A  b lizzard  in  M arch destroyed the fisherm en’s nets and 
seriously  curtailed  the output o f  the species in  A lberm arle Sound. 
A  num ber o f  A tlan tic-sa lm on  eggs, obtain ed through exchange from  
Canada, were hatched  and the fr y  d istributed  in  M aine waters.

COM M ERCIAL F IS H E S  OF IN TE RIO R W ATERS

W hitefish , cisco, lake trout, and p ike perch, the m ain species sup 
p ortin g  the extensive com m ercial fisheries o f  the G reat L akes, are 
the objects o f  a tten tion  in th is  field. A s the eggs are secured as a by 
product o f  the com m ercial fisheries, any adverse w eather w hich  
retards fish ing restricts the take o f  eggs. T he various species fre 
quent different loca lities and have different sp aw n in g  periods, so that 
the causes that d im in ish  collections o f  one species do not affect the  
others necessarily . There w as an increase in the collection  o f  lake 
trou t and cisco eggs as com pared w ith  1926. W hitefish  and pike-

iserch collections declined in  com parison w ith  th e previous year, 
tesum ption  o f  the practice o f  p enn ing  w hitefish  at som e o f  the Great 

L akes sta tion s has effected a sa lvage o f  eggs that w ou ld  otherw ise be 
lost. A  m arked increase in the percentage o f  hatch  has fo llow ed  such  
practice. W here the eg g s  are taken by the bureau’s experienced  
em ployees better quality  is assured than w hen the fisherm en them 
selves take and care for the eggs. T he action o f  the conferences called  
in O hio and M ich igan  u rg in g  that th e .ta k in g  o f  spaw n by the fisher 
m en in a proper m anner be m ade a requirem ent o f  law  should  prove  
beneficial in  increasing the output o f  the sta tion s and in  sa v in g  the  
fisheries from  further depletion .

P ike-p erch  operations at Sw anton , V t., were not as sa tisfactory  as 
heretofore, low  w ater m akin g  the p en n in g  o f  adult fish difficult. 
W ork w ith  th is  species on the G reat L akes was successfu l, how ever. 
H a tch in g  o f  buffalo fish at P laquem ine, L a., w as a v irtu a l fa ilure.

SALVAGING F IS H E S  FROM  OVERFLOWED REGIONS

U n u su a lly  low  w ater d u rin g  the sp aw n in g  season, w hen the fish 
norm ally  w ou ld  m igrate to  tbe m arginal areas and becom e lan d 
locked, acted as a barrier to  such m ovem ents. L ater in  the season, 
when se in in g  operations have been conducted in  other years, h ig h  
w ater hindered the rescue w ork, so that it  w as difficult to obtain  th e  
fish that m igrated . A s  a consequence, the collection  o f  fish from  th is  
source was very  sm all and a considerable num ber o f  app lications fo r  
them  were le f t  unfilled.
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F IS H E S  OF IN TER IO R W ATERS

W aters w ell stocked w ith  sport fishes are an im portant asset to any  
com m unity, a ttractin g  anglers, and thus brin g in g  w ealth  into the  
com m unity in  m any w ays. Good trou t stream s are especia lly  sought 
after. T h e bureau finds it necessary to obtain  a large percentage o f  
its brook-trout eg g s  from  com m ercial producers, but m ost o f  the  
rainbow  and other trout eggs have been secured from  w ild  fish or 
from  hatchery brood stocks. T he bureau’s co llectin g  stations for  
rainbow eg g s  in  the M eadow  Creek (M on t.) territory  and the L ost  
Creek and S age Creek (W y o .) fields were notab ly  successfu l, w h ile  
other sm aller projects o f  a sim ilar nature in  the R ocky M ountain  
territory have been developed. T h e  M eadow  Creek field also y ie ld ed  
an increased num ber o f  L och  Leven trout eggs during the past year, 
th is im m igrant h av in g  become m ore firm ly  estab lished  in  the esteem  
o f th e a n g lin g  fra tern ity . A  sta tion  for co llectin g  rainbow  eggs was 
established in  N ew  H am psh ire d u rin g  the past season under the  
supervision  o f  the N ashua (N . H .)  station . T he W h ite  S u lp h u r  
S p rin g s  (W . V a .) sta tion  has a fine brood stock o f  rainbow  trout, 
and the fish have y ield ed  eggs o f  excellen t quality .

S ta tistics  o f  the collection  o f  b lack-spotted trout eg g s  in the Y e l 
low stone N ation a l P a rk  cover parts o f  tw o fiscal years. T h e close o f  
the spaw m ing.season brought a harvest o f eg g s  surpassin g  th at o f  the  
previous year, but not equal to the standard set d u rin g  the early  
vears o f  the operations. G lacier P ark , as w ell as the Y ellow stone, 
has received the attention  o f  the bureau.

T he operation  o f  the bureau’s pond stations, situated  ch iefly  in  
the Southern  S tates, has resu lted  in an output surpassing  all previous  
records a t several points, p articu larly  a t th e Cold S p r in g  (G a .) , 
Tupelo (M iss .) , and San M arcos (T ex .)  stations. T he L ou isv ille  
(K y .)  sta tion  is o f  especial interest in  that it  is p articu larly  success 

fu l in  the production o f  sm all-m outhed bass, a species unusually  diffi
cult (o raise in  hatcheries. Som e s lig h t dam age, not o f  a serious 
nature, w as suffered at the M am m oth S p r in g  (A rk .) sta tion  from  
sprin g floods. T h e superin tendent o f the Cold S p r in g  (G a .) sta 
tion reported considerable success in  feed in g  adult pond fish on 
shrim p heads, a v'aste product o f  a coastal fisheries.

D IST R IB U T IO N  OF F IS H

T h e carry in g  capacity  o f  the fish-distrib ution  cars has been in 
creased g rea tly  through the introduction  o f  im proved equipm ent, 
which has m ade it  possib le to  hand le  the increased output o f  the  
hatchei'ies. D u rin g  the fiscal year these cars traveled  63,300 m iles, 
and detached m essengers covered 363,565 m iles.

T h e construction  o f  at least one m ore steel d istribution  car is abso 
lu tely  necessary for h a n d lin g  the increased output o f  fish, as w ell as 
for econom y and sa fe ty  in  m akin g  th e d istribution . T h e cars and 
m essengers are now carry in g  tw ice  as m any fish in  a sin g le  sh ipm ent 
as were carried 10 years ago, so th at there is lit t le  opportun ity  for  
effecting further sav in gs by larger shipm ents.
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C O M M ER C IA L F IS H E R IE S  A N D  F I S H E R Y  IN D U S T R IE S

REVIEW

A ccord in g  to  the m ost recent sta tistics  availab le, the fisheries and  
fishery industries o f  the U n ited  S ta tes and A lask a  em p loy  about
190,000 persons; their properties are valued a t about $210,000,000; 
the annual sales o f  fish and fishery products by  fisherm en are about
3,000,000,000 pounds, for w hich  th ey  receive about $109,000,000; and 
the output o f  canned fishery products and by-products is valued  at 
n early  $100,000,000.

W ith  but one im portant exception , in  1926 the fishery in d u stries  
m ay be said  to  have experienced one o f  the m ost successfu l years. 
V essel lan d in gs at N ew  E n g lan d  ports w ere the largest on record; 
S eattle  lan d in gs were better than in the previous y e a r ; and the fish 
cann ing in d u stry  had  the m ost valuable output in  recent years.

T he exception  to the g en era lly  successfu l conditions w as the m en 
haden industry. I n  recent norm al years th is industry has an output 
valued  at m ore than  $6,000,000. In  1926 the value w as less than  
$3,500,000, and the resu ltin g  cond ition  in  th is in d u stry  is  m ost acute. 
T h is  is  a repetition  o f  w hat happened  in  1924 and is  m ost lik e ly  to 
be repeated frequ en tly  as lo n g  as no rem edial steps are taken. T h e  
reduced output w as due, o f  course, to  a fa ilu re  in the su p p ly  o f  m en 
haden, and the resu ltant loss w as far  greater than ord inarily  w ould  
be expected , as the op eratin g  costs are about as h igh  for  a $3,500,000  
output as fo r  a $6,000,000 output. T he reason for the h igh  operating  
costs in  poor years is  th e  fa ilu re  to  foresee such a condition .

I t  is  necessary to  keep on fu ll crew s a t the p lan ts and on the  
vessels in  order to  take care o f  th e la rg e  catches, w h ich  in  poor years 
fa il  to m ateria lize. T h is  cond ition  m ig h t be rem edied  by in v estig a 
t ion s o f  th e  fluctuations o f  m enhaden, w h ich  w ou ld  perm it forecastin g  
the extent o f  the su p p ly , and techn ological research to  develop m ore 
efficient m ethods in  the m enhaden p lants. T h ese tw o  projects are 
considered o f  great im portance. U n fo rtu n a te ly , no w ork on th e  
fluctuations and on ly  a lit t le  w ork on tech n olog ica l processes have  
been possib le w ith  the present personnel and funds.

T he bureau’s w ork m ost d irectly  touch in g  upon the fisheries indus 
tries is  prosecuted by its  d iv ision  o f  fishery industries. T h e opera 
t ion s o f  th is  d iv ision  include th e co llection , com pilaton , and pub lica 
tion  o f  sta tistics, techn ological research, and the d issem in ation  o f  
practica l in form ation  to th e industry .

GENER AL  STA TISTICS

D u rin g  the past year sta tistics  on the lan d in gs o f  fish a t th e ports 
o f  B oston  and G loucester, M ass., P ortlan d , M e., and S eattle , W ash ., 
were collected  and pub lished  m onth ly . S ta tis tic s  o f  the co ld -storage  
h old in gs o f  fish were co llected  by the B ureau  o f  A gricu ltu ra l E co 
nom ics in th e  D epartm ent o f  A gricu ltu re  and were published m onth ly  
by th e B ureau o f  F ish eries  as in previou s years. S ta tis tic s  o f  canned  
fishery products and by-products for  the year 1926 were collected  
and published early  in 1927, and those on the production , h o ld in g s, 
and consum ption o f  anim al and vegetab le o ils  in  the fishery indus 
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tries were co llected  quarterly  and fu rn ished  to  th e  B ureau  o f  the  
Census for  pub lication  as in previous years. T h e annual canvasses 
of the shad  fisheries o f  the P otom ac and H udson  R ivers were m ade  
as usual.

T he S ta tes  o f  M aryland  and V irg in ia  were canvassed fo r  general 
statistics on the personnel, investm ent, and y ield  o f  the fisheries and  
fishery industries for  the year 192”», and, w ith  th eir  pub lication , sta 
tistics o f  th is  nature are availab le  on the various geograph ica l sec 
tions, as fo llo w s: N ew  E n g la n d  S tates, 1924; N ew  Y ork , N ew  Jersey , 
P ennsy lvan ia , and D elaw are, 1921; M aryland and V irg in ia , 1925; 
South A tla n tic  and G u lf  S tates, 1923; P acific  C oast S tates, 1922; and  
the M ississip p i R iver and G reat L akes, 1922.

A s  th e resu lt o f  S ta te  activ ities , there are availab le annual sta 
tistics  on the production o f  the P acific  C oast S ta tes  fo r  th e years 
1922 to  1925, inclu sive, and o f  the G reat L ak es fo r  th e  years 1913 to  
1925, inclu sive. S ta tistics  on persons, investm ent, and y ie ld  o f  the  
fisheries o f  C onnecticut also are availab le fo r  the years 1924, 1925, 
and 1926. In  these cases o r ig in a l collections w ere m ade by the States, 
and the com p ilations o f  th e various sections were m ade by the Bureau  
of F isheries. I t  is to be hoped that m ore S ta tes  w ill undertake w ork  
of th is  nature, fo r  it  is  on  properly  co llected  sta tistics  th a t we m ust 
depend fo r  the facts necessary fo r  th e  proper conservation  o f  our 
com m ercial fisheries. T h e S ta tes, w ith  th eir  d irect jurisd iction  over  
the fisheries, are th e log ica l agencies fo r  th e co llection  o f  such  
statistics.

M A CK ER EL  STA TIST IC S

T h e collection  o f  specia l s ta tistica l data on the m ackerel fishery  
was continued d u rin g  the past year. A  p relim inary  an a lysis o f  these  
sta tistica l and b io log ica l data ind icates th a t the causes o f  fluctuations 
in the m ackerel fisheries are due p rim arily  to  varia tion s in  th e success 
of reproduction from  year to year. T h u s the unu sually  large runs o f  
mackerel in  1925, 1926, and the early  season o f  1927 have been due to  
the unusually  large num bers o f  m ackerel spaw ned and hatched in  
one year, prov ision a lly  determ in ed to be th at o f  1923. V ery  few  
mackerel o f  other year groups w ere found  in  th e catch , in d ica tin g  
that the other sp aw n in g  seasons have been m uch less successfu l than  
that o f  1923.

C A N N E D  F IS H E R Y  PRODUCTS A N D  BY-PRODUCTS

T h e canned fishery products and by-products o f  the U n ited  S ta tes  
and A lask a  am ounted to $98,326,350 in  value in  1926. T h e output  
of canned fishery products w as valued  at $86,193,240, and th at o f  by- 
products w as valued  a t $12,133,110. T h e to ta l is  the largest in  
recent years, exceed ing  1925 by 3 per cent and 1921 by 79 per cent. 
The increase is due chiefly to  th e  larger pack o f canned salm on in  
Alaska. A m on g  the canned products, salm on, as usual, w as th e m ost 
im portant item , contributing  65 per cent o f  th e to ta l va lu e; sardin es  
were n ext, w ith  17 per cent; the tuna fo llow ed , w ith  6 per cent; and  
oystersj shrim p, clam s, and m iscellaneous products contributed the  
rem aining 12 per cent.
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TRADE I N  FROZEN F IS H

T h e h o ld in gs o f frozen  fish in 1926 were som ew hat less during the 
first seven m onths and consid erably m ore d u rin g  th e  last five m onths 
o f  th e year than  in th e previous year, vary in g  betw een 16,154,002 
pounds in  A p r il to 75,034,255 pounds in Novem ber. T he average 
m onth ly  h o ld in gs during the year am ounted to 45,906,276 pounds, an 
increase o f  4.13 per cent, as com pared w ith  the average m on th ly  hold 
in g  in  1925, and w as above the five-year average by 11.71 per cent.

N E W  E N G L A N D  VESSEL F ISH E R IE S

S ta tistic s  o f  the N ew  E n g lan d  vessel fisheries at B oston  and G lou 
cester, M ass., and P ortlan d , M e., collected  by the bureau’s local agents, 
have been published m onth ly . T w o annual bu lletin s were issued—  
one show ing  the catch by fish ing grounds and the other by m onths. 
T h e tota l lan d in gs by vessels at these ports in 1926 w as the largest on 
record, am ounting to 238,426,223 pounds o f  fish, h a v in g  a value to 
th e fisherm en o f  $9,068,573. T h is  w as an increase over 1925 o f  9.94 
per cent in  the quan tity  and 11.74 per cent in  th e  value o f  the 
products.

T h e p rin cip a l species, in the order o f their  value, were haddock, 
94,060,734 pounds, valued at $3,082,924; cod. 78,218,703 pounds, valued  
at $2,647,479; m ackerel, 36,232,655 pounds, valued  at $1,406,485; 
halib ut, 3,430,957 pounds, valued  at $671,150; sw ordfish, 2,441,679 
pounds, valued at $492,629; and flounders, 6,778.965 pounds, valued  
at $324,398. C om pared w ith  the previous year, there w as consider 
able increase in  both the quan tity  and value o f  cod and haddock and 
a large increase in the quan tity  and value o f the catch o f  m ackerel 
and swordfish.

T he to ta l catch o f  m ackerel by the A m erican fish ing fleet in  1926 
w as 304,490 barrels fresh and 5,380 barrels sa lted , an increase over 
the previous year o f  100,529 barrels fresh  and a decrease o f  7,062 
barrels salted.

F ISH E R IE S  A T  SEATTLE, W A S H .

In  1926 the quan tity  and value o f fishery products landed at 
S ea ttle  by fish in g  and co llectin g  vessels w as 32,418,430 pounds, 
valued at $3,598,741.

T he catch by fish ing vessels, w h ich  consisted largely  o f  halib ut, 
am ounted to 13,371.610 pounds, valued at $1,896,677. Com pared w ith  
the previous year, th is  is an increase o f  2.9 per cent in quantity  and 
19 per cent in value o f  the products landed. T he fish landed by col
lec tin g  vessels am ounted to 19,046,820 pounds, valued  at $1,702,064, 
an increase o f  9.5 per cent in quan tity  and 25 per cent in value.

SH A D  A N D  ALE W IF E  F ISH E R IE S  OF T IIE  POTOM AC RIVER

In  1926 the shad fishery y ielded  336,662 shad that w eighed  1,034,206 
pounds, valued at $217,461 to the fisherm en. T h is  is an increase over 
1925 o f  65 per cent in num ber, 48 per cent in  w eigh t, and 33 per cent 
in value. W h ile  the catch is not large, com pared w ith  m any o f  the
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form er years for  w h ich  sta tistics are availab le, the fishery has, never 
theless, registered  substantia l increases since th e excep tion ally  poor 
year 1924.

T he catch o f  a lew ives am ounted to  13,795,848 fish, w eig h in g  
5,518,930 pounds, valued at $55,366 to  the fisherm en. T he catch  
show s an increase over 1925 o f  76 per cent in num ber, 76 per cent in  
w eight, and 48 per cent in  value, and, w ith  the exception  o f  1924, is  
the largest catch  on record since 1909.

FLORIDA SPONG E F IS H IN G

In  1926 the quan tity  o f  sponges sold  at th e sponge exchange, 
T arpon S p rin g s, F la ., w as 367,745 pounds, valued  at $666,093, or 
w hich  235,143 pounds, value dat $592,367, were large w ool; 26,073 
pounds, valued  at $36,502, sm all w ool; 55,205 pounds, valued  at 
$22,682, y e llo w ; 49,233 pounds, valued  at $13,441, grass; and 2,091 
pounds, valued  at $1,101, w ife . I t  is estim ated that sponges to  the  
value o f  $50,000 were so ld  outsid e o f  the exchange at T arpon S p rin gs. 
Com pared w ith  1925, there w as a decrease in the production o f  66,927 
pounds, or 15.4 per cent, in  quan tity , and $49,004, or 6.9 per cent, in  
value.

F ISH E R IE S  OF M A R Y L A N D  A N D  V IR G IN IA

C om pilation  o f  the sta tistics o f  th e fisheries o f  M aryland  and V ir 
g in ia  in 1925 was com pleted  during the fiscal year and published in 
sum m ary form  as S ta tistica l B u lle tin  N o. 745. T h e resu lts show  
that the fisheries o f  these S ta tes gave em ploym ent to 39,091 persons, 
o f  w hom  25,856 w ere engaged  in fish in g  operations, 9,671 in the  
w holesale fish trade, and 3,564 in the canning, sa ltin g , sm oking, and  
by-products industries. T h e investm ent am ounted to  $19,322,844, o f  
w hich $10,635,397 were invested  in vessels, boats, fish ing apparatus, 
and shore and  accessory property  used by the fisherm en; $4,259,205 
in property  and cash cap ita l in  the w holesale  fishery trade; and  
$4,428,242 in property  and cash cap ita l in the canning, sa ltin g , sm ok 
in g , and by-products industries. T he products o f  the fisheries o f  
these tw o S tates am ounted to 333,205,769 pounds, valued at $13,- 
948,060. T he products o f  the can n in g  and other fishery industries  
had a value o f  $4,936,664.

O ysters, w ith  a production  o f  60,264,932 pounds, or 8,609,276 
bushels, va lued at $6,021,606, were the m ost im portant fishery product 
o f  these States. O ther im portant products were shad, 7,363,856 
pounds, valued at $1,636,879; m enhaden, 150,492,623 pounds, valued  
at $1,434,706; crabs, 29,600,605 pounds, valued a t $1,249,497; croaker, 
25,252,156 pounds, valued at $711,416; squeteagues, 13,924,659 pounds, 
valued at $668,296; and clam s, 1,190,272 pounds, or 148,784 bushels, 
valued at $468,784.

Com pared w ith  1920, the la st availab le  sta tistica l report, there was 
a decrease o f  5 per cent in  the num ber o f  persons e n g a g e d ; an increase  
o f 5.7 per cent in the am ount o f  cap ita l invested ; and a decrease o f  
37.2 per cent in the quan tity , w ith  an increase o f 9.5 per cent in the  
value o f  the products landed by the fisherm en.
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F ISH E R IE S  OF T H E  PA C IFIC  COAST STATES

D u rin g  the p ast year sta tistics , as collected  by the P acific  Coast 
S tates, were com piled  and supplem ented by the bureau’s agents. 
T hese com p ila tions included 1924 and 1925, and, w ith  the sta tistics  
already pub lished , there are availab le four successive years’ data, 
from  1922 to 1925, inclusive.

On the basis o f  th e m ost recent year, 1925, th e fisheries o f  the 
P acific C oast S ta tes  em p loyed  16,856 fisherm en, 673 vessels o f 13,361 
tons, and 5,424 m otor boats. T he tota l y ie ld  am ounted to nearly
611.000. 000 pounds, valued  at n early  $24,600,000. T h is  is  th e largest 
y ie ld  on record.

T he salm on fishery, by fa r  th e  m ost im portant in  value, y ielded  
139,848,020 pounds, valued  at $10,149,961. N ex t in im portance was 
the tuna fishery, w h ich  produced 54,776,970 pounds o f  albacore, tuna, 
skipjack, and bonito, valued  at $4,558,183. T h ird  in im portance was 
the halib ut fishery, w ith  19,256,185 pounds, valued  at $2,177,125. The  
sardine fishery ranked fou rth , w ith  315,294,986 pounds, valued  at 
$2,087,756.

T h e to ta l y ie ld  has increased successively  from  405.000.000 pounds  
in  1923 to 474,000,000 in  1924 and to 611,000,000 in 1925.' T he value 
increased from  $19,000,000 to  $20,000,000 and to $25,000,000 in  these 
sam e years, respectively . M ost o f  th e  increased poundage was 
achieved in  the sardin e fishery, w h ich  a lm ost doubled its  y ield  during  
the three years. T he sudden spurt in  value between 1924 and 1925 
is  due to the unusually  large catches o f  salm on and tuna.

F ISH E R IE S  OF T H E  GREAT LA ICES

W ith  the cooperation o f  th e T ariff C om m ission , sta tistics  o f  the  
y ie ld  o f  the G reat L akes fisheries o r ig in a lly  collected  by the States  
were com piled  for  the years 1913 to  1925, inclusive,. D u rin g  th is  
period the U n ited  S tates y ie ld  fluctuated between 68,000.000 and
109.000. 000 pounds. T he average y ie ld  d u rin g  the first h a lf  o f th is  
period (1913 to 1919) was 94,195,000 pounds per year, w h ile  during  
the last h a lf  (1920 to 1925) it w as on ly  78,161,000 pounds. T his  
m arked decline has been esp ecia lly  noticeable am ong som e o f  the  
m ost valuable and m ost sou gh t-for  fishes, prin cip a lly  w hitefish , her 
r in g , chubs, ciscoes, and stu rgeon.

T E C H N O L O G IC A L  IN V E S T IG A T IO N S

In  its  technological Work th e B ureau o f  F ish eries is  endeavorin g  
to im prove present practices and to  develop  new  equipm ent, m ethods, 
and products w ith in  the fisheries industries and to b rin g  about proper  
u tiliza tion  o f  w astes and by-products. In v estig a tio n s are m ade and 
science ap p lied  to  the various problem s. R esu lts are then m ade 
available to the industry, and their  app lication  is directed u n til they  
become an in tegra l part o f  th e same. T he fisheries industries offer 
a very fru itfu l field for  w ork o f  th is  nature. R ap id  progress in  in 
dustry (and th is  app lies p articu larly  to  the fisheries industries) de 
pends largely  upon such w ork, com bined w ith  the ap p lication  o f  
sound business princip les.
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W ork to date h as been confined la rg e ly  to  four m ajor lin es o f  re
search— u tiliza tio n  o f  by-products, n u tr itive  value o f  fish and sh e ll 

fish, preservation  o f  nets, and im provem ents in  m erchand ising  fresh  
fish.

A  m ethod w as w orked out for  decreasing losses o f  the protein and 
o il contained in  press liquors now discarded in  the m anufacture o f  
fish m eal and oil. T he m ethod produces a better o il and should  help  
m ateria lly  in d im in ish in g  pollu tion  from  these liquors in  our coastal 
waters. In  th is  connection a carefu l stu d y  o f  the m enhaden industry  
was m ade, w h ich  revealed that certain  steps should  be taken to  lessen  
production  costs and im prove the products, the resu lts o f  w h ich  have  
been g iven  to  th e industry.

W ith  the increasing dem and fo r  fillets, the q u an tity  o f  w aste th at  
is  co llectin g  in  certain  fish m arkets has becom e considerable— suffi
c ien t to enable profitable by-products industries to  be prosecuted w ith  
th e  developm ent o f  su itable m ethods for  h an d lin g  the g lu ey  w aste  
from  such fishes as cod and haddock. Such  a m ethod has been 
w orked out, and the resu lts o f  th is  work are b ein g  m ade availab le  to  
those in the in d u stry  unable to  overcom e the present difficulty.

T h e bureau has issued a docum ent on th e n u tr itiv e  value o f  fish  
and shellfish , w ith  chapters by experts on th e chem ical com position , 
m ineral constituents, v itam in s, o ils, and fa ts , and protein  value o f  
aquatic foods. T h is  has been very h e lp fu l in  creating  a better rea li 
za tion  o f  the p lace o f  fish and shellfish  in the diet. T o  add to  our 
know ledge o f  the value o f  the proteins in  fish, the bureau is conduct 
in g  an in vestiga tion  at J o h n s H op k in s U n iv ersity  under the d irec 
t io n  o f  D r. E . V . M cC ollum , w hich  ind icates th a t th e proteins in 
herrin g  and haddock have h i^ h  n u tr itiv e  value, com parable w ith  
m eat. E x ten siv e  tests are now  in  progress regard in g  the n u tr itive  
and corrective values o f  selected  grades o f fish m eals, as dem onstrated  
by ra t-feed in g  experim ents.

L arge-scale practica l tests w ith  copper oleate and copper p a in t m ix 
ture n et preservatives have been conducted at p o in ts on the coast o f  
N orth  C arolina, V irg in ia , and N ew  Jersey , in w h ich  trap nets and  
purse seines w ere used. I n  ad d ition , experim ents w ith  a  large num ber  
o f  new  preservatives are in  progress at th e B eau fort (N . C .) station .

P erh ap s th e m ost fer tile  field  fo r  experim en tation  lies in  im prove 
m ents in  the m ethods o f  h a n d lin g  fresh  fish from  the p lace o f  capture  
u n til the product reaches th e consum er. H o ld in g  or r ip en in g  m eat 
im proves its  q u a lity ; th e opposite  is  tru e o f  fish. T h e  bureau has 
m ade a m ost im portant contribution  to  th is  branch o f  industry  
through  the issuance o f  a handbook on the refrigeration  o f  fish. 
T h is  inclu des a h istory  o f  the in d u stry  and im portant scientific p r in 
c ip le s  in v o lv e d ; changes th a t take p lace in  the fish in  th e fresh state  
and during  freez in g  and h o ld in g ; design , construction , and equip 
m ent o f  fish freezers; practical freez in g  m ethods; m ethods o f  brine 
fr e e z in g ; transportation  o f frozen  f ish ; and m any other po in ts essen 
t ia l to  the proper und erstand ing o f  the industry , its  problem s, and  
the product as a food.

E xp erim en ts are now  in progress to  im prove the q u ality  o f  fish  
as landed  by th e fish ing vessels and to  reduce overhead expense  
through  the adoption  o f  labor-saving devices.

T h e bureau also is  arrangin g to  provide research associate fa c ili 
t ies, w hereby firm s or groups h a v in g  specia l technological problem s
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to  so lve w ill fu rn ish  the in vestigator  and pay h is  sa lary  and inci 
dental expenses, the in vestiga tion  to be carried on under the direction  
o f  the bureau’s experts and the bureau’s equipm ent to be used so far  
as available. T h e bureau reserves the r ig h t to m ake pub lic th e results 
o f a ll such cooperative investigations.

B ecause o f  the extrem e difficulties con fron tin g  the m enhaden indus 
try , particular a tten tion  is  being g iven  to the problem s o f  th a t indus 
try , especia lly  to  the p ossib ilities o f  d evelop in g  im proved m ethods 
o f  m anufacture that w ill cut dow n the extrem ely  heavy labor cost o f  
present practices, y ie ld  h igh -grad e o il and m eal, and obviate losses 
in  the process o f  m anufacture.

E p och -m ak in g  progress characterized developm ents in  the fishery  
industries. M achine processes are being developed; c lean in g  and 
cu ttin g  m achinery, m echanical conveyers, and packing m achines are 
rep lacing hand labor. T h e p ack ing o f  fresh  fish in  cartons and pack 
ages perm its o f its  w ider d istribution  by reta il grocery stores and is 
ten d in g  to d istribute sales m ore even ly  throughout the week. The  
value o f  carbon d ioxid e ice fo r  ic in g  refrigerator cars, as w ell as for  
preserving sm aller sh ipm ents, is  being dem onstrated; and the de 
velopm ent o f  m eans o f  freez in g  fish rap id ly  w ith  brines ind icates  
that such m ethods are rap id ly  ap proach ing a state o f  perfection  that 
w ill perm it o f  th eir  use in  the large-scale production  o f  frozen  fish 
required by th is  im portant branch o f  fresh-fish preservation  and 
distribution .

BIO LO G IC A L IN V E S T IG A T IO N S

F IS H E R Y  R I^E A R C II

A  b rief survey o f  the year’s w ork show s g r a tify in g  progress in 
m any fields. T h e cu lm ination  o f  m any years o f  salm on in v estig a 
tion  in the form ulation  o f  a successfu l plan o f  protection  o f  the sa l 
m on fisheries o f  A lask a  and th e prom ise o f  reliab le  forecastin g  o f  
fu tu re  years’ runs is  one o f  th e m ost sa tis fy in g  resu lts o f  the efforts 
o f  the fisheries investigators. O yster in vestiga tion s have been e x 
panded and are y ie ld in g  fru its  o f  inestim able value to a great indus 
try  reaching from  Cape Cod to T exas. N o t o n ly  have im m ediately  
applicab le  recom m endations w ith  regard to oyster culture been offered  
to  the several S tates, but fundam ental in vestiga tion s on th e b io logy  
o f  the oyster itse lf  have been conducted, w h ich  w ill m ake possib le a 
greater production o f  th is  valuable m ollusk.

N otable progress also has been m ade in the conquest o f  fish diseases 
w hich  have seriously  curtailed  the o u tp u t o f  the m any fish hatcheries 
scattered throughout the country. T hese investiga tion s in  the pathol 
o gy  o f  fish and experim ental fish culture have gone far  to  increase 
th e effectiveness o f  hatcheries and even tu a lly  m ay place th e  farm in g  
o f  fish in ponds upon a successfu l and lucrative basis.

T he enthusiasm  and energy o f  the investigators h ave been stim u 
la ted  m ateria lly  by a conference o f  the entire staff o f  the d iv ision  o f  
scientific inqu iry  held  in  W ash ington , D . C., in January.

A s  in previous years, m any S ta tes have cooperated w ith  the  
bureau’s investigators, th u s m ailin g  possib le a m ore effective and more 
exten sive  in vestigation  than  w ou ld  otherw ise be possible. J o in t in 
v estigation s b y  tne bureau and th e S ta te  governm ents include work
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on  th e oysters in  G eorgia , N orth  C arolina, South  C arolina, M issis 
s ip p i, and T ex a s; salm on in vestiga tion s in C aliforn ia , O regon , and 
W ashington  ; a stu d y  o f  food  su p p ly  in lake w aters in  M ichigan  and  
W iscon sin ; and m ussel in vestiga tion s in A rkansas.

F o llo w in g  is a brief résum é o f  the resu lts o f  the m ore im portant 
activ ities o f  th e d iv ision  :

IN V E ST IG A T IO N S OF T H E  F ISH E R IE S  OF T H E  N O R T H  A TL A NT IC

T a g g in g  operations in  the sum m er o f  1926 were continued from  
A u gu st to  October, th e  to ta l num ber o f  cod, haddock, and pollock  
tagged  am ounting to  4,235. T he w ork was carried on from  the fish 

eries steam er A lb a tro ss  / / ,  ch iefly in  the w aters south o f  Cape Cod, 
on G eorges B an k , and off M ount D esert, Me. T he ta g g in g  w ork w as 
resumed in A p ril, 1927, the program  in c lu d in g  fu rth er  ta g g in g  on 
G eorges, B row n s, and F ip p en ies  B an k s as w ell as on th e inshore  
grounds in  M assachusetts B a y  and a lon g  the coast o f  M aine. T hree  
cruises were m ade before the close o f  the fiscal year, d u rin g  which  
3,602 cod, pollock , and haddock w ere tagged , b rin g in g  th e to ta l o f  the  
fiscal year 1927 up to  7,847, and for  the entire experim ent since 1923 
to 43,699. T he recapture o f  tagged  fish d u rin g  the present season has 
been sa tisfactory , but a greater proportion  is expected  d u rin g  th e  
autum n and w inter.

D u rin g  the sp r in g  operations an otter traw l was used w ith  consid 
erable success, even on  rocky grounds, fo r  ta k in g  th e sm aller cod and  
securing a better representation  o f  the im m ature m em bers o f  the  
population . A n  exten sive collection  o f  scales has been taken; m any  
o f them  have been studied , and th e in ten sity  o f  fish ing and th e size  
and age com position  o f  th e  stock on th e grounds has been determ ined.

In  order to  determ ine further the interdependence o f  the various 
fish ing banks, stu d ies o f  the abundance and d istribution  o f  cod eggs  
in M assachusetts B a y  have been continued, and a report covering  
the observations m ade d u rin g  1924 and 1925 from  the F is h  H a w k  
has been com pleted.

T h rou gh  ex ten sive observations o f  th e com m ercial run o f  m ackerel 
at several o f  the m ajor ports, an understanding o f  the com position  o f  
the m ackerel stock en terin g  the com m ercial fishery has been gained .

T h e stu d ies o f  the sp aw n in g  areas also have been continued. O b 
servations on th e southern fish in g  grounds, from  L o n g  Islan d  to  
D elaw are, were m ade d u rin g  the sp r in g  o f  1927, and through system 
atic tow -n et collections o f  eggs and larvæ  an attem pt is being m ade 
to d iscover the rela tive success o f  sp a w n in g  each year. A t  the sam e 
tim e the ta g g in g  experim en ts to trace the m igrations o f  th e fish have  
been continued , and it  is  confidently  expected  th a t through  the early  
detection  o f  successfu l sp aw n in g  years, and from  know ledge o f  the  
bio logy  o f  th e fish and its  habits, the ex ten t o f  fu tu re  runs m ay be 
predicted.

B o th  fresh  and sa lt  w ater sm elts are being stu died . T h e sa lt-w ater  
sm elts are sufferin g rapid  exterm ination , and these stu d ies o f  life  
history  and habits, as in terpreted  by m odern m ethods o f  fishery  
research, w ill provide the basis for  defin ite recom m endations for  
regulation  o f  the fishery. In  a d d ition , extensive co llections o f  trouts  
and chars, m ade in  m any loca lities through N orth  A m erica, are re 
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ce iv in g  attention  w ith  a v iew  to d istin g u ish in g  the m any races and 
specifica lly  determ in ing w hich  are m ost sa tisfactory  for  continued  
artific ia l propagation .

IN V E ST IG A T IO N S OF F ISH E R IE S  OF T H E  SO U T H  A T L A N T IC  A N D  G UL F COASTS

F ish eries in vestiga tion s in  the South  A tla n tic  region  are b ein g  cen 
tered at the B ea u fo rt (N . C .) b io log ica l sta tion . T h e fisheries receiv 
in g  particu lar atten tion  a t present are those for m ullet, other shore  
fisheries, the scallop , oyster, and terrapin . T a g g in g  m ullet to deter 
m ine th e lim its  o f  its  m igration  was extended  som ew hat, about 1,000 
fish b eing  tagged  and liberated  in  the v ic in ity  o f  B eau fort, w ith  
resu lts th a t corroborated last year’s find ings. S tu d ies  on th e cape 
m u llet to  determ in e th eir  o r ig in  and im portance in  m ain ta in in g  the  
stock  o f  local fish are also  receiv in g  attention .

D u rin g  th e past year system atic tow -net co llections w ere m ade, 
both inside the sound, in  the v ic in ity  o f  B eau fort, and offshore 
tow ard the G u lf  Stream , to  aid  in  stu d y in g  the sp aw n in g  periods and 
loca lities and the early  developm ent o f  th e m ore im portant com m er
c ia l fishes o f  th a t region. P rev io u sly  unknow n larvæ  o f  the spot, 
croaker, g ra y  trou t or squeteague, m enhaden, p ig fish , and m any other  
species were taken.

T he scallop  investiga tion s begun in  1925 w ere continued . T h e  
sca llop  fishery is o f  considerable im portance, th e  on ly  p roducing  
grounds in  the S ou th  b eing  in  the v ic in ity  o f  B eau fort, N . C. T h e  
y ie ld  is  subject to  considerable fluctuation, how ever, and the in vesti 
ga tio n s aim  to  determ ine the in ten sity  o f  fish in g  th at can be practiced  
w ith o u t com p letely  d ep letin g  th e beds. T h e  rate o f  grow th  and the  
abundance o f  the new  generations and the m orta lity  o f  the adults  
have been determ ined accurately , and a basis for  regu lation  has been 
established . N ew  beds were discovered recently , and cond itions fa v 
or in g  grow th  in  other loca lities have been exam ined.

E xp erim ents in  terrapin  culture at B ea u fo r t, in itia ted  m ore than  
25 years ago, have resu lted in  develop in g  a practica l m ethod o f  cu lti 
va tion , w hich now  is fo llow ed  exten sively . T he S tate  o f  N orth  
C arolina is  cooperating w ith  the bureau by fu rn ish in g  breed ing  
adult terrapin  and by h atch in g  thousands o f  you n g  terrapin  for 
distribution  in  th e m arshes. A  closed season o f  five years w as estab 
lished  in 1925 for th e  protection  o f  the terrapin , and it  is  believed  
that th e extended program  o f  restock ing w aters w ill restore the N orth  
C arolina terrapin  fishery to  a productive cond ition  w ith in  a few  
years. M any o f  the adult terrapin  p rovided  by the S tate  in  1925 to  
form  the brood stock o f  th e  sta tion  began la y in g  in  the su mmer o f  
1.927.

In v estig a tio n  o f the shore fisheries o f  T ex a s has been continued  
vigorou sly  in  botli field and laboratory. F ish eries on the coast o f  
T exas are in a very backw ard state, due, accord ing to  different v iew s, 
to  dep letion  or to lack  o f  developm ent. S tate  authorities have  
attem pted  to protect the fish on th e sp aw n in g  grounds. D u rin g  the  
past year investiga tion s have been designed to d iscover the exact 
sp aw n in g  areas and also the ou tstan d in g  facts o f the l ife  h istory  
o f the im portant com m ercial sea fish— spotted  trout, drum , and red- 
fish— and a report on the subject is  b e in g  prepared. In  add ition , a 
stu d y  o f  the fish fauna o f the entire T exas coast is  b ein g  m ade.
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OYSTER IN V E ST IG A T IO N S

T h e oyster in vestiga tion s w ere extended consid erably d u rin g  the  
last fiscal year and were as fo llo w s: (1 ) E xp erim en ts fo r  increasing  
the collection  o f  sp a t; (2 ) stu dy o f  the factors con tro llin g  se ttin g ;  
(3 ) stu dy  o f  the sp aw n in g  o f  the oyster; (4 ) surveys o f  natural 
oyster beds and reefs; and (5 ) stu dy  o f  the d r ill, ch ie f enem y o f  the  
oyster.

Inasm uch as th e principa l cause o f  the decline o f  th e oyster indus 
try  in northern w aters has been th e  in a b ility  to obtain  a year ly  crop 
of seed oysters, the purpose o f  experim ents carried on a t M ilford  
H arbor, Conn., and W areham  R iver  and W ellfleet, M ass., has been  
to discover a practical m ethod o f  producing th is annual su p p ly . A  
new m ethod for  th e control and production  o f  seed oysters has been 
developed , w h ich  consists essen tia lly  in  th e estab lishm ent o f spaw n 
ing beds in  bays, harbors, and river m outh s, and the p la n tin g  o f  
crates filled  w ith  sh ells  in  th e  v ic in ity  o f  oyster beds for  the collec 
tion o f  set.

T he crates w ere trian gu lar in  shape, o f  spruce la th , h a v in g  a  
capacity  o f  2 bushels, and each coverin g  an area o f  2 square feet. 
T hey w ere p lanted  in various form ation s on the tid a l flats, so as to  
determ ine th eir  efficacy as seed collectors and the effect o f  their  posi 
tion and arrangem ent on  the u n ifo rm ity  or in ten sity  o f  the set. In  
M ilford  H arbor 300 crates collected  an average o f  2,000 spat per  
bushel o f  oyster shells. F i f t y  crates w ere set in  W areham  R iver, 
M ass., and yielded  from  1,900 to 45,000 spat per bushel. S e tt in g  
occurs here betw een tid e m arks and w as found  to be h eav iest about 
i y 2 feet above the bar on w hich  sh ells  are p lanted  by the local oyster  
men. In  W ellfleet 97 crates were p lanted , and, though no set o f  com 
m ercial im portance occurred, the crates in H errin g  R iver collected  a 
fa ir ly  good set, ran g in g  from  1,200 to  2,800 per bushel.

A d d ition a l experim ents and observations on the factors con tro llin g  
settin g  have been undertaken in L on g  Islan d  Sound by m eans o f  
d r ift  bottles, tid e  gau ge, current m eter, and sp a t collectors.

T he fo llo w in g  practical ap p lica tion s o f  tne experim ents can be 
m ade: (1 ) In  certain  loca lities th e oysters can be induced to spaw n  
by ad d in g  sperm  to the w ater, and (2 ) for successfu l sp aw n in g  the  
oysters should  be p lanted  on the sp a w n in g  grounds as densely  a9 
possible.

A t  the request o f  the S tates, surveys o f  the oyster grounds were  
made in M assachusetts, N orth  C arolin a, South  C arolina, A labam a, 
M ississipp i, and T exas, to  ascertain  the practical m easures su itab le  
for each region  that should  be adopted in  order to  prevent fu rth er  
depletion o f  the natural reefs and to  m ain ta in  or, i f  possib le , to  
increase the production o f  oysters.

I t  has been found that in certain  regions in M assachusetts, as, fo r  
exam ple, W areham  R iver, O nset H arbor, and C enterville  R iver, the  
production  o f  seed oysters can be increased considerably  by adoption  
o f  a new  m ethod o f  spat collection  and by restocking the dep leted  
oyster beds (C en terv ille  R iv e r ). T h e other loca lities (W aquoit, 
C otuit. and C hatham ) are su itable as oyster-grow in g  grounds on ly .

I n  South  C arolin a oyster production  can be increased by trans 
p lan tin g  seed oysters from  the tid a l flats to the bottom s below  low - 
w ater m ark, w here se ttin g  does n ot occur. I t  has been recom m ended
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to return a greater quan tity  o f  shells to the natural beds, to  extend  
th e  beds by p la n tin g  shells  on adjacent firm  bottom s, to  restore the 
depleted  oyster beds by  p la n tin g  seed and adu lt oysters, to  collect the 
set on brush and shells p lanted  on tid a l flats, and to tran sp lant it  on 
su itab le bottom s below  low -w ater m ark.

T h e survey o f  T exas w aters covered the region  from  Corpus Christi 
to  G alveston  and has show n th at oyster reefs in  these coastal waters 
produce enorm ous quantities o f  oysters, som e o f w h ich  have little  
m arket value. I t  w as recom m ended th at the overcrow ded reefs be 
used as the source o f  an a lm ost un lim ited  su p p ly  o f  seed  oysters, and 
to  p la n t them  on th e  bottom s o f  the fo llo w in g  b a y s : A ransas, M es
quite, L avaca, north  o f  S an d y  P o in t, K ellers, K arankaw a R eef, Tres- 
palacios, and M atagorda betw een P ortsm outh  and P a lla d o s  P oints.

T h e w ork in  N orth  C arolin a consists chiefly in  a hydrographic  
stu dy  o f  P am lico  Soun d w ith  reference to  oyster culture. The 
tem peratures, sa lin ities o f  the w ater, sed im entation  and sh ift in g  of 
th e b ottom , and the d istribution  o f  the oyster set have received par 
t icu lar attention  throughout the entire year. One o f  the m ost serious 
problem s in  p la n tin g  oyster shells is  the danger o f  th e set being  
sm othered w ith  sand or s ilt  by sh ift in g  currents. S tu d ies on sed i 
m entation  and currents, therefore, are designed  to discover the areas 
where cultch can be p lanted  sa fe ly  and w here producing beds can be 
extended by artificia l m eans. T he S ta te  o f  N orth  C arolin a has co
operated active ly  by  fu rn ish in g  a vessel for  th is  research work. 
Som e o f  the stu d ies were conducted at the B ea u fo rt b io log ica l labora 
tory and som e in  th e so ils  laboratory o f  the U n iv ersity  o f  N orth  
Carolina.

In  M ississip p i Sound and in M obile B a y  observations on the hydro- 
graphic cond itions th at affect oyster culture in  th at region have been 
under w ay  throughout the year. E xp erim ents on the use o f  brush as 
sp at collectors have been undertaken on a large scale, and favorable  
resu lts through the com ing g ro w in g  season are anticipated . Present 
observations in  M ississipp i Sound tend to show  th a t the productive 
ness o f  oyster beds can be increased by the p la n tin g  o f  shells  and 
brush in order to u tilize  the abundant natural set.

B ecause o f  the extensive depredations o f  the d r ill in the oyster 
beds o f  Chesapeake B a y , a stu dy  is  b ein g  carried on a t N orfo lk , Ya. 
(w here a tem porary laboratory has been esta b lish ed ), w ith  a v iew  to 
find ing an efficient m ethod for com b attin g  th is  pest. A  thorough  
stu d y  o f  the life  h istory  o f  the d r ill is  under w ay, in c lu d in g  field  and 
laboratory observations on th e  sp a w n in g  habits, feed in g  habits, 
m igrations, and d istribution  o f  the anim als. I f  the abundance o f 
the oyster d rill in Chesapeake B a y  can be reduced, a sav in g  o f  thou 
sands o f  dollars to th e oyster industry  w ill be effected.

A  num ber o f  m inor surveys and'inspections o f  oyster grounds have 
been m ade. A t  the request o f  the N ation a l Research C ouncil, obser 
vations w ere m ade in the v ic in ity  o f  T am pa and K ey  L argo , F la ., for  
the purpose o f  determ in ing w hether cond itions there were su ited  to 
the cu ltivation  o f  the Japanese pearl oyster. B lack  W ater Sound, 
P alm aso la  B a y , and L argo Sound w ere found  to  be su itable for 
experim ents in  artific ia l pearl culture.

A t  the request o f  the A labam a F ish  and Gam e C om m ission , a brief 
survey o f  the oyster bottom s in  M obile B a y  w as m ade d u rin g  A p ril, 
1927, to  determ ine the abundance and character o f  oyster grow th  on
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the natural reefs, and particu larly  as to  w hether or n ot d red g in g  
oysters on certain  reefs w ould  be harm ful. O bservations ind icated  
that d red g in g  north  o f  the line ex ten d in g  from  A labam aport to  F ish  
R iver not on ly  w ou ld  do no harm  b u t w ou ld  im prove the cond ition  o f  
the reefs and increase their  productiveness, provided  th e cu llin g  law s  
were observed.

F ISH E R IE S  OF T H E  P A C IFIC  COAST A N D  A L A SK A

B esid es successfu lly  d isch arg in g  the du ties o f  p ro tectin g  and  
adm in istering  th e salm on fisheries o f  A lask a , based on present know l

edge o f  the l ife  h istories and b io logy  o f  the various species, the  
bureau is  m akin g  rapid  progress tow ard a m ore com plete understand 
in g  o f  the factors that regulate the abundance o f  salm on from  year  
to year and in check in g the depletion . T h e salm on fisheries o f  
A lask a  depend upon five d istin ct species o f  w ide d istribution , each  
o f w hich  is  represented by an independent, se lf-p erp etu atin g  colony  
in every  stream  th a t affords su itab le  conditions for  its  existence. 
E ach colony is independent o f a ll others, and, inasm uch as it  secures 
no recruits from  adjacent stream s, its  m aintenance depends on an 
adequate sp a w n in g  reserve to  produce the eg g s  for succeeding genera 
tions. T he regu latory  function  o f  th e B ureau o f  F ish eries, therefore, 
consists in ad op tin g  and en forcin g  regulations o f  th e fisheries that 
w ill perm it a sufficient num ber o f adu lts to  reach the sp aw n in g  
grounds o f  each salm on stream  throughout the region.

A  program  o f  in v estig a tio n  w as adopted in  1921 w ith  the purpose  
of d iscovering  how  large  a sp a w n in g  reserve is  necessary, and th is  
program  has been fo llo w ed  assid uously  and has been extend ed  under 
the auspices o f  the P acific  Sa lm on  In v estig a tio n  F ederation  to in 
clude the entire salm on fisheries on the P acific  coast. T he essential 
part o f  the problem  is  to ascertain  the com plete returns from  sp aw n 
in g  colon ies o f  know n size. T he Karlulc and C h ign ik  R ivers have  
been selected  because o f  favorab le natural cond itions in  w hich  to  
conduct the studies. W eirs have been constructed, and investigators  
have been stationed  at them  to m ake necessary observations, ana it  is 
confidently expected  th at a  reliab le  basis for the pred iction  o f  the  
m agnitude o f fu tu re  runs o f  salm on w ill be developed. A  report on 
this subject has been prepared.

In  order to determ ine the m igration  routes o f fish, ex ten sive ta g g in g  
experim ents have been continued for  several years. A  report cover 
in g  these operations in A lask a  in  1926 adds m uch to our know ledge  
of the routes o f  travel o f  the salm on from  the sea to th e ir  spaw n in g  
grounds and ind icates the source o f  supp ly . P la n s  have been m ade 
for the sp r in g  and sum m er o f  1927 to extend  the ta g g in g  o f  salm on  
caught by  tro llin g  in  the ocean. T h e 'work w ill be conducted by 
representatives o f  th e bureau in  A lask a  and various S ta te  authorities  
along the coasts o f  W ash ington , O regon, and C aliforn ia . Specific  
studies on K arluk  L ak e have been in stitu ted  to determ ine th e  reason 
for the unusually  rich production  o f  salm on in  th e  K arlu k  R iver  
system .

D u rin g  the past 10 years th e B ureau  o f  F ish eries, in cooperation  
with th e O regon F ish  C om m ission , has conducted m ark ing ex p er i 
m ents as a m eans o f  stu d y in g  the l i f e  h istory  o f  the salm on in the  
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Colum bia R iver. F in g er lin g s  have been m arked by rem oving various 
fins and have been liberated  under v a ry in g  cond itions in  th e  river.

T he h errin g  fishery o f  A lask a  has been receiv ing  greater attention  
recently. T h e gro w in g  use o f  herring fo r  food  and m anufacture  
in to  o il and m eal has aroused consid erable a n x iety  concerning the 
danger o f dep letion . B io lo g ica l investiga tion s o f  the h errin g  begun 
in  the sp r in g  o f  1925 have been continued , and extensive stu d ies of 
the segregation  o f  th e various races have been m ade. I n  ad d ition  to 
the studies o f  the p hysical proportions o f  the fish as a m eans o f  d is 
t in g u ish in g  th e  racia l u n its o f  th e  fish popu lation , w h ich  were made 
la st year, a ta g g in g  program  has been undertaken. D u rin g  the 
sp r in g  o f  1927, 3,000 h errin g  were tagged , and studies o f  the early  
developm ent w ere begun by m ak in g  tow -n et collections o f  larval 
herring.

T h e on ly  other subject o f  deta iled  stu dy by the bureau w as the 
razor clam . S tud ies have been conducted on representative beds 
throughout the P acific  coast, and several reports a lready have been 
published  ou tlin in g  th e general features o f  the l if e  h istory  o f  th is  
clam . D u rin g  1926 and 1927 a com prehensive stu dy  on rates of 
grow th , according to la titu d e , on th e P acific  coast has been in  prog 

ress, and data o f  d irect use in  reg u la tin g  the fishery in  A lask a  have 
been collected. T horough annual observations o f  the m ore im portant 
beds are m ade and the trend and  abundance o f  the resource accu
rately  determ ined , and regulations gov ern in g  th e fishery in A laska  
for  the fo llo w in g  year are draw n up  in  accordance w ith  actual needs.

F ISH E R IE S OF T H E  IN TER IO R

T he in vestiga tion s o f  the in lan d  fisheries are centered at the fish 
eries b io log ica l la b o ra to iy  at F a irp ort. Iow a , fo r  th e M ississipp i 
R iver d istrict, and a t the U n iv ersity  o f  M ichigan , A n n  A rbor, M ich., 
for  the Great Lakes. In v estig a tio n s at F a irp o rt are concerned chiefly  
w ith  the artificia l propagation  o f  fresh-w ater m ussels, w h ich  provide  
the raw m ateria l for  th e m anufacture o f  pearl buttons and novelties, 
and w ith  studies on the pond culture o f  fresh -w ater food  fishes.

T h e m ost im portant w ork a lon g  th is lin e  conducted at th e  F airp ort  
laboratory in  recent years consists in develop in g  a nutrien t solution  
that serves as a m edium  for  the grow th  o f  larva l m ussels w ithout 
p a ssin g  a period o f  parasitic  l ife  on the g ills  o f  various fishes. In  
addition  to  the trou gn-cu ltura l m ethods devised  as a resu lt o f  earlier  
studies, great num bers o f  fish rescued from  overflow ed lands in the 
M ississipp i B asin  are in fected  w ith  the g loch id ia  o f  m ussels before 
they  are returned to  th e river. T h is  w ork  o f  the bureau has re 
ceived en thusiastic  support from  th e button  industry, as th e increas 

in g  cost o f  labor and th e  scarcity  o f  raw  m ateria ls are p rov in g  a 
serious hand icap  to  the industry.

T he process o f  rearing  larva l m ussels in  a nutrient so lu tion , evolved  
by D r. M ax M. E llis , o f  the U n iv ersity  o f  M issouri, prom ises greatly  
to s im p lify  th e propagation  w ork o f  the bureau and trem endously  
increase the output o f  juven ile  m ussels at an age and stage  o f  develop 
m ent th at v ir tu a lly  insure survival. M oreover, i t  w ill perm it th eir  
b eing  p lanted  in areas su ited  to  their  rap id  developm ent, and which  
can be controlled , thus m ak in g  m ussel farm in g  on an extensive scale



possib le. P la n s  are b ein g  m ade for a d ap tin g  the laboratory process 

to large-scale operations.
A t  th e request and w ith  the cooperation  o f  the A rkansas Gam e and 

F ish  C om m ission , a b r ief survey w as m ade o f  th e more im portant 
rivers in  A rkansas fo r  th e purpose o f  d ev isin g  a m ore sa tisfactory  
code o f  fishery regu lation  to  prevent overfish in g and perm it fu ll 
u tiliza tio n  o f  productive m ussel beds. A  p lan  o f  a ltern ately  open ing  
and c lo sin g  certain  sections w as devised  to  afford m axim um  protec 
tion  w ith  m in im um  loss or inconvenience to  the industry. Su rveys  
o f  portions o f  the upper M ississipp i R iver and certain  rivers in  V ir 
g in ia  also were m ade d u rin g  the year to  determ ine the sta te  o f  the 
resource, so that recom m endations for regulations could be m ade.

T he need has been fe lt  for m ore com plete know ledge o f  the grow th  
o f  com m ercially valuable m ussel shells  in  order that loca lities  where 
grow th  is rap id  m ig h t be stocked h ea v ily  w ith  the m ore valuable or 
m ore rap id ly  gro w in g  species. S a tisfa cto ry  m ethods fo r  determ in 
in g  age w ere w orked out, and stu d ies o f  the rates o f  grow th  o f  several 
im portant species were com pleted . A  report on th is  w ork has been  

subm itted .
A n  in vestiga tion  begun by D r. R . E . Coker in  1914 was taken up  

again  by h im  and com pleted . T h is  w as a stu dy  o f  th e effects o f  the  
dam  at K eokuk, Iow a , on the fish popu lation  above and below  the  
dam. A  report that contributes m uch to our know ledge o f  the fish o f  
th is region has been com pleted .

A  brief in vestiga tion  o f  the p o llu tion  o f  th e  upper M ississipp i 
R iver w as conducted d u rin g  the fa ll o f  1926 at the request o f  the  
J o in t In ter im  C om m ittee o f  the S ta tes o f  W isconsin  and M innesota. 
P la n s were m ade fo r  a jo in t san itary  and b io log ica l survey o f  the  
upper M ississipp i R iver by the P u b lic  H ea lth  S ervice and the health  
departm ents o f  the S ta tes  and th e  T w in  C ities, and the bureau w as 
requested to  conduct the b io log ica l survey. D u e to  lack  o f  funds  
and th e short tim e availab le  to r  com pletion  o f  the report, o n ly  a 
lim ited  program  w as undertaken. T h e abundance and character o f  
the bottom  l ife  and o f  th e p lan k ton  o f  the river were determ in ed at 
various sta tion s over a d istance o f  about 200 m iles, and observations 
on the fish l ife  were m ade at the sam e tim e. A  report o f  the fin d in gs  
showed that d u rin g  the sum m er and fa ll the effects o f  p o llu tion  from  
the T w in  C ities extends dow n th e r iver  fo r  about 85 m iles. T h rou gh 
out th is  d istance fish l ife  suffered grea tly  and in  areas o f  extrem e  
pollu tion  w as en tirely  absent.

P la n s  fo r  ex ten d in g  th e  in v estig a tio n s  o f  the com m ercial fisheries 
in th e  G reat L akes, m ade possib le through  ad d ition al appropriations  
by the la st Congress, have been m ade. In  1927 and 1928 th e work  
w ill be confined to  stu d ies o f  cond itions on L ak e E rie  to  ascertain , i f  
possib le, the factors invo lved  in  the presum ed depletion  o f  certain  
species; to  obtain  an und erstand ing o f  the nature o f  a ll b io log ica l 
and econom ic problem s that affect th e  com m ercial fish in g  industry  o f  
the L ak es; to  stu d y  the b io logy  o f  th e  m ore im portant com m ercial 
and gam e fishes; and to  acquire reliab le  data essential to d ra ftin g  
rational and uniform  regu lation s fo r  th e  fisheries o f  L ake E rie  and” 
so fa r  as m ay be applicab le , o f  th e  other G reat Lakes.

A n  agreem ent p rov id in g  for exten sive cooperation betw een in vesti 
gators o f  th e bureau and o f  the S tate  o f  O hio  has been m ade fo r  the  
conduct o f  experim ental fish ing, the stu dy o f  the com m ercial catch,
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and stu d ies on  th e environm ent o f  the fishes in L ake E rie. T h e S ta te  
o f  O hio  w ill p rov id e in vestiga tors to  carry on a series o f  b io log ica l 
stu d ies on th e cond itions o f  fish l ife  in  the lake. T h e bureau’s  staff, 
w orking in  cooperation , w ill stu d y  th e  b io log ica l aspects o f  com m er 
c ia l fish ing. In  ad d ition  to these studies, th e econom ic aspects o f  the  
regu lation  o f  fish in g  gear and th e  ty p e  o f  leg is la tio n  required to  
restrict abuses in  the fishery w ill  be considered. T h e S ta te  depart 
m ent o f  agricu lture, d iv ision  o f  fish and gam e, w ill  fu rn ish  and 
operate a vessel fo r  th e conduct o f  th is  work.

PATHOLOGY A N D  E X P E R IM E N T A L  F IS H  CU LT UR E

T hree im portant lin es o f  in vestiga tion  are b ein g  fo llow ed  in  the  
field o f  aquiculture— (1 ) pond cu lture o f  w arm -w ater fishes, (2 )  e x 
perim ental trou t culture, and (3 ) pa th o logy  o f  fishes. E xp erim ents  
in  th e production  o f  basses and other food  fishes o f  th e  M ississipp i 
R iver  region have been carried ou t in  th e ponds a t th e  F a irp ort  
b iological sta tion  in  an a ttem p t to  increase the food  su p p ly  through  
fer tiliza tio n  o f  the w aters and to  increase th e production  o f  fish 
through proper h an d lin g  o f  th e  fish them selves. D eta iled  chem ical 
and b io log ica l exam ination s o f  the ponds are carried on throughout 
the g ro w in g  season to  determ ine the cond itions m ost favorab le  to fish

fr o w th ; and an attem pt is b e in g  m ade to  develop  a m easure o f  pro- 
uctiveness b y  w hich natural pond and sw am p areas throughout the  

country m ay be determ in ed , so th a t those su ited  for  th e production  o f  
fish m ay be stocked and cond itions in  others im proved. E xp erim ents  
in producing fo ra g e  fish, such as the black-head m innow , have been 
m arkedly  successfu l, and th e  ad v isa b ility  o f  u sin g  fo ra g e  fish as food  
fo r  bass w as clearly  evid enced b y  a consid erably increased y ie ld  o f  
h ea lth y  fish. T hrough cooperation b y  th e  d iv ision  o f  fish culture, 
arrangem ents were m ade to  begin  the pond-cu ltural experim ents on a 
larger scale  at the N eosho (M o.) fish-cultural sta tion ; and in  ad d i 
tion to cu ltiv a tin g  largem outh  bass, experim en ts in  th e rearing o f  
sm allm outh bass and trou t w ere undertaken here in  the sp r in g  o f  
1927.

T h e work a t th e H olden  (V t.)  experim ental fish hatchery has been 
devoted to  th e solu tion  o f  problem s arisin g  in  th e  culture o f  several 
species o f  trout. F eed in g  experim en ts have been conducted for  sev 
eral years, in  w hich  th e value o f  various d iets fo r  trou t fry  has been 
determ ined . In  an attem pt to  develop a superior brood stock, selec 
t iv e  breedin g experim ents have been undertaken. A  stock o f  select 
brood trou t has been secured from  various p laces and ta g g ed  for  
fu tu re identification. T h e eggs from  the various ty p es o f  fish were 
segregated  and the you n g  reared in separate pools. I t  is believed  
th at such qualities as rap id ity  o f  grow th , strength  and v ita lity  o f  
young, resistance to disease, and fecu n d ity  can be im proved m ateria lly  
in hatchery-reared trout. T he capacity  o f  the experim en ta l hatchery  
at H old en  has been increased by add itional ponds and racew ays, and 
the w hole station  has been brought up to  a h ig h  leve l o f  efficiency.

C losely  related  to  th e w ork on pond culture and experim ental trout 
culture is the stu d y  o f  fish diseases. H ea v y  annual m orta lity  a t the 
H olden  sta tion  has been overcom e through  treatm ent o f  diseases and 
parasites, and a stu d y  o f  the cestodarian parasites o f  bass has been 
undertaken a t the F a irp ort station  and a t the N eosho (M o.) hatchery.
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T he iso la tion  o f  several m icroorganism s th a t cause d iseases in  fish  
and the d ev isin g  o f  m ethods o f  control w ere accom plished d u rin g  th e  
past year , and reports on th is  w ork are a lm ost com pleted . T h rou gh  
the conquest o f  disease, i t  is an tic ip ated  th at a m arked increase in  the  
output o f  the m any S ta te , F ed era l, and p rivate  hatcheries throughout  
the cou n try  w ill resu lt, for  fish cu lturists genera lly  are recogn izing  
th e fact th a t fin gerlin gs held  in  hatcheries for a long  tim e have a 
greater chance o f  surv iva l a fter  p la n tin g  than  those p lanted  in  the  
fry  stage. T o  avo id  h eavy  losses in  m any hatcheries, the fish are 
plan ted  in  early  stages o f  developm ent and thus fa ll prey  to  m any  
enem ies w hen  least able to  care for. them selves. R edu cing hatch 
ery diseases, therefore, w ill increase the output o f fin gerlin g  fish, and  
hence the effectiveness o f  fish-cu ltural stations.

A L A S K A  F IS H E R IE S  S E R V IC E  

AD M INIST RA TIO N- OF F IS H E R Y  LA W S A N D  REGULA TION S

In  ad m in isterin g  th e fisheries o f  A lask a  in  1926 there w as no  
m arked departure from  the general conservation  p o licy  adopted upon  
passage o f  the act o f  J u n e 6, 1924, w h ich  expanded  the authority  o f 
the Secretary  o f  Com m erce to denote the tim e, p lace, and m anner o f  
com m ercial fish in g  operations. D u r in g  the progress o f  the season’s  
operations som e extensions o f  the regu lations w ere necessary to pre 
vent overfish in g in  certain  p laces and to m eet unusual cond itions th at  
arose. T h e C om m issioner o f  F ish eries  w as in  A lask a  d u rin g  m uch 
o f th e active  salm on-fish ing season to g iv e  im m ediate atten tion  to  
necessary changes in  th e  regulations.

T he act o f  J u n e 18 ,1926 , reen actin g  and exp an d in g  section 1 o f  the  
act o f  J u n e  6, 1924, fu rth er  broadened control over th e  fisheries o f  
A lask a  by g iv in g  the Secretary  o f  Com m erce au th ority  to  perm it the  
ta k in g  o f  fish or shellfish , fo r  bait purposes on ly , at an y  or a ll seasons 
in  any or a ll A lask an  T erritor ia l w aters. T h is  m ade possib le more 
sa tisfactory  regu latory  m easures for  the tak in g  o f  herring for bait 
purposes in  the halib ut fishery.

U n der d ate  o f  D ecem ber 22, 1926, there w as a general revision  o f  
tire fisheries regu lations to be effective in  1927. T h e ch ie f  change  
w as the c losin g  to  com m ercial f ish in g  for  salm on o f  14 loca lities, in  
addition  to th e 99 previou sly  closed. Three o f  the latter w ere opened  
p a rt o f  the season, and in  tw o others fish ing w ith  lim ited  gear w as 
p erm itted  in  specified periods.

W ith  few  exceptions, the 1,200 or m ore stream s ascended by salm on  
had good escapem ents to the sp aw n in g  grounds. T h e constant aim  
an d  purpose is  to secure fu ll com pliance w ith  that part o f  the act o f  
J u n e 6 ,1 9 2 4 , w hich declares it  to be the p o licy  o f  C ongress that there  
shall be an  escapem ent to th e sp aw n in g  grounds o f  a t least 50 per 
cen t o f  the runs o f  salm on. T he effect o f  th e  ex is t in g  regulations  
upon the escapem ent can be gau ged  sa tisfa cto r ily  by m ain ta in in g  
w eirs, through  which salm on can be counted, and then  checking the  
resu lts w ith  the com m ercial take o f  salm on in  the v ic in ity . In  1926 
such w eirs w ere m aintained  in  e ig h t stream s in  A laska. A d d ition a l 
w eirs w ill be constructed from  tim e to  tim e as fu n d s and fa c ilit ie s  
perm it.
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T here was a fa rth er  expansion  in  1926 o f  the patrol for the protec 
tion o f  the fisheries o f A lask a  and the enforcem ent o f  the law s and 
regulations. Identified  w ith  th is  w ork w ere 13 regular and 145 tem 
porary em ployees, exclusive o f  those on the bureau’s 11 vessels and 
the 12 chartered boats, or an increase o f  13 persons and 2 vessels 
over the previous season. In  add ition , a num ber o f sm all launches 
were used for  v a ry in g  periods. T h is  expanded patrol w as o f  par 
ticu lar value as a deterrent to v io la tion s, for  w ith  few  exceptions  
there w as sa tisfactory  observance o f the fishery law s and regula 
tions. B efo re  another season the bureau w ill have added tw o new  
patro l vessels to its  A laskan  fleet, both o f w h ich  w ill be capable o f 
offshore d u ty  w hen necessary.

SA L M O N  H A T C H E R IE S

T h e F ederal G overnm ent operated fish hatcheries at A fo g n a k  and 
on M cD onald  L ake, a t w h ich  52,010,000 red-salm on eggs were col 
lected in  1926. In  add ition , several m illion  steelhead-trout and hum p- 
back-salm on eg g s  were secured. T w o p riva te ly  ow ned hatcheries 
took 41,420,000 red-salm on eggs, and in  ad d ition  one o f  them  ob
ta ined 6,640,000 hum pback-salm on eggs.

T h e A lask a  T erritoria l F ish  C om m ission m aintained  hatcheries at 
K etchikan , C ordova, and Sew ard . A t  the K etch ikan  hatchery  
3,337,760 red-salm on eggs, 1,660,000 hum pback-salm on eggs, and 
2,000,000 k ing-sa lm on eg g s  were collected and received. A t  the  
Sew ard  hatchery 3,164,000 red-salm on eggs were collected. N o  
eg g s  were taken at the C ordova sta tion  in  1926.

SPEC IA L ST U D IE S A N D  IN V E ST IG A T IO N S

D u rin g  the season o f  1926, 13,530 salm on were tagged  and released 
for  the purpose o f  securing further in form ation  in  regard to m igra 
tion  routes. Scien tific  investiga tion s o f  the life  h istory  o f  the sa lm 
ons were conducted in various parts o f  A lask a , chiefly in  the K ar- 
luk  l l iv e r  region. E xten sive  observations were m ade on various 
sa lm on-spaw n ing  grounds to  determ ine the adequacy o f  the salm on  
escapem ent and to supp lem ent the in form ation  obtain ed at the count 
in g  w eirs. C onditions were genera lly  sa tisfactory , but in  som e in 
stances the num ber o f  sp aw n in g  salm on appeared to be insufficient.

A d d itio n a l scientific stu d ies were m ade in  regard to  the herrin g  
and clam  fisheries.

PRODUCTS OF T H E  F ISH E R IE S

T he pack o f  canned salm on in  A lask a  w as the largest in  the h is 
tory  o f  the T erritory , am ounting to 6,652,882 cases. Com pared w ith  
the preced ing year, the pack o f  red salm on increased m ore th an  100 
per cent, hum pbacks about 58 per cent, cohos over 25 per cent, and 
k in gs about 5 per cent. T h e pack o f  chum s decreased about 16 per  
cent. T h e increase in the pack w as due large ly  to a greater take o f  
red salm on in  w estern A lask a  and o f  hum pbacks in  central A laska.

T he to ta l value o f  th e  m anufactured fishery products o f  A laska in  
1926 w as $54,669,882. T h e value o f  th e catch to  th e fisherm en was 
approxim ately  $14,500,000.
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T h e entire  A laska fishery industry  gave em p loym ent to 28,052 per 
sons, as com pared w ith  27,685 persons in  1925, and represented an 
investm ent o f $74,557,522.

T h e extent and cond ition  o f  the A lask a  fisheries in  1926 and o f  the  
activ ities  o f  th e bureau under th e law s and regu lations for  th e pro 
tection  o f  the fisheries are covered in  d eta il in  th e annual report o f  
the A lask a  service for  th at year.2

A ctiv it ie s  a t the P r ib ilo f  Is la n d s during  the year continued in  
general a lon g  the lines heretofore fo llow ed . T h e  take o f  sealskins  
w as sa tisfactory , exceed ing som ew hat th at o f  the previous year, and  
th e usual annual com putation  show ed a substantia l increase in  th e  
size o f  the herd. A  sufficient num ber o f  3-year-old  m ales w as m arked  
and reserved for fu tu re breed ing requirem ents. F o x in g  operations  
progressed  satisfactorily .

Good progress w as m ade in  the construction  o f  new  b u ild in gs and  
in  other im provem ents, in c lu d in g  roads. T he new  b u ild in gs are  
largely  to replace form er structures, w h ich  through  age have de 
teriorated  so th a t th ey  can no longer be kept in  repair. T h e  d esira 
b ility  o f  sh orten in g  seal drives and the ad vantages to  be derived from  
the use o f  m otor-driven veh icles m ake su itab le  roads a m atter o f  m uch  
im ' mce.

, fu el, c lo th ing , shelter, and m edical and educational fa c ilit ie s  
were provided  344 native inhab itan ts o f  the islands. T h e issues o f  
food  and other necessaries o f  l i f e  w ere supp lem ented  bv cash p a y 
m ents on the basis o f  75 cents for  each sealsk in  and $5 for  each fo x  
skin  taken, in return for  w hich  th e natives perform  th e general work  
at the islands. A d d itio n a l sm all paym ents w ere m ade for  certain  
special services. A  staff o f  w h ite  em ployees supervises a ll w ork at 
the P r ib ilo f  Island s.

T h rou gh  the courtesy o f  th e N a v y  D epartm ent, the general supp lies  
for the fiscal year 1927 were transported  from  S eattle  to the P r ib ilo f  
Isla n d s by  the U n ited  S ta tes  steam er V ega , and the sealsk ins w ere  
sh ipped  from  the islan d s on th a t vessel. T he bureau is  also indebted  
to the U n ited  S ta tes  C oast G uard for  m any services rendered by  
vessels on the fur-seal patrol.

On A u g u st 10, 1926, the P r ib ilo f  Is la n d s fur-seal herd w as com 
puted  to  contain  761,281 anim als. T h is  w as an increase o f  38,231, 
or 5.29 per cent over the corresponding figure fo r  1925.

In  the calendar year 1926 there were taken on the P r ib ilo f  Is la n d s  
22,131 fur-seal sk ins, o f  w h ich  16,231 were from  S t. P a u l Islan d  and  
5,900 from  St. G eorge Islan d . T h is  w as an increase o f  2,271 over  
the num ber taken in  1925.

3 Alaska F ish ery  and Fur-Seal In du str ies in 1926. B y  W ard T. Bower. Appendix IV, 
Report U nited S ta tes  Com m issioner o f  F isheries for 1927, pp. 2 2 5 -3 3 6 , 15 figs. Bureau of 
F isheries D ocum ent No. 1023. W ash ington.

A L A S K A  F U R -S E A L  S E R V IC E

GENERAL AC TIV IT IES

SEAL HERD

TA K E  OF SE A L SK IN S
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M A R K IN G  OF RESERVED SEARS

In  1926 th e  bureau m arked 9,565 3-year-old  m ale seals  to  be re 
served for  a fu tu re breed in g stock, o f  w hich 7,558 w ere on S t. P au l 
Islan d  and 2,007 on  St. G eorge Islan d . In  ad d ition  to  th e seals 
m arked, there were rem ain ing at th e end o f  the year the 3-year-old  
m ales th at never were taken up in  d r iv in g  operations. T h e m ethod  
o f  m ark ing w as to  clip  a patch  o f  fu r  from  the upper p art o f  each 
anim al so th a t it  m ig h t read ily  be d istin gu ish ed  thereafter.

SALE OF S E A L SK IN S

I n  the fiscal year 1927 tw o pub lic-auction  sales o f  fur-seal skins 
taken on  the P r ib ilo f  Is la n d s were held  at S t. L ou is, M o. T he first 
sale  w as held  on October 11, 1926, w hen 6,767 b lack dyed , 1,250 lo g 
w ood-brow n dyed , 54 golden-chestnut dyed , and 3 dressed sk ins, a 
to ta l o f  8,074, were so ld  at a gross price o f  $308,844. A t  the sam e tim e  
181 Japanese fur-seal sk ins w ere sold for  $4,402, o f  w hich 151 were 
dyed  black and 30 were raw salted. T hese 181 skins were the U n ited  
S tates G overnm ent’s share o f  sealsk ins taken by th e Japanese G ov 
ernm ent in 1924 and 1925. I n  1926 the G overnm ent received  132 
sk ins as its  share o f  Jap an ese sealskins. T here w ere also sold  one 
confiscated sealsk in  (b lack  d y ed ) and fo u r  pieces o f  confiscated  
dressed and dyed  sealsk in  for  $42.

A t  the second sa le, held  on M ay 23, 1927, 11,611 b lack dyed , 1,526 
logw ood-brow n dyed , and 91 fa u lty  skins, a to ta l o f  13,228, were sold  
at a gross price o f  $436,566.20.

S p ecia l sales o f  sealskins in the fiscal year 1927 consisted o f  68 
raw  salted , 50 black dyed , and 7 logw ood-brow n dyed sk ins at a gross 
price o f  $4,324.04. A ll  were taken at the P r ib ilo f  Island s.

FOXES

F o x  feed in g  w as continued on both S t. P au l and S t. G eorge Islan d s  
in the w inter o f  1926-27. S p ec ia lly  prepared food  w as used, and in 
addition  preserved seal m eat w as fed  on S t. G eorge Island .

There were sold  at pub lic auction  on October 11, 1926, at S t. L ouis, 
M o., 465 b lu e-fox  skins taken at the P r ib ilo f  Islan d s. T h e gross 
price realized  w as $24,740. T hree hundred and fo r ty  o f  these skins 
w ere taken in th e season o f  1924-25, and 125 in the season o f  1925-26. 
T here were also sold  at the sam e sa le, for  $1.50. three sk ins taken from  
fo x es  th at died  in  course o f  sh ipm ent from  th e  P r ib ilo fs .

In  the season o f  1926-27, 118 blue and 27 w h ite  sk ins were taken  
on St. P a u l Islan d  and 610 blue and 3 w hite sk ins on St, G eorge  
Islan d , a tota l o f  758 skins. D u rin g  the season o f  1926-27, 125 m ales 
and 108 fem ales were m arked and released for breed ing purposes on 
S t. P au l Island  and 205 m ales and 202 fem ales on S t. G eorge Island . 
T h e stock actu a lly  reserved fo r  breed in g w as larger, because a con 
siderable num ber o f  an im als are never caught at all. In  order to 
im prove the herds on each island . 10 pairs o f fo x es  from  St. P au l 
were released  on S t, G eorge Islan d , and a sim ilar tran sfer  w as m ade 
from  S t. G eorge Islan d  to St. P a u l Island .
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F U R -SE A L  S K IN S  T A K E N  B T  N A T IV E S

B y  the provisions o f  the N orth  P acific  S ea lin g  C onvention o f  J u ly  
7, 1911, n atives o f  th e  P acific  coast m ay, under certain  restricted  
conditions, take fu r  seals at sea. B efore  sealsk ins secured under these  
conditions can enter into com m erce, th ey  m ust be authenticated  as 
h av in g  been taken la w fu lly . O ne thousand and seventy-five sea l 
sk ins taken in  the sea lin g  season o f  1926 have been authenticated  by  
the G overnm ent, 40 o f w h ich  w ere taken in  the offshore w aters o f  
southeast A laska and 1,035 from  w aters off th e  coast o f  W ash ington . 
T hrough the courtesy o f  the In ter ior  D epartm ent, the la tter  sk ins  
w ere authenticated  by the superin tendent o f  th e N eali B a y  Ind ian  
A gency.

F U R -S E A L  PATROL

A n  adequate patrol o f  the w aters frequented by th e P r ib ilo f  
Islan d s fur-seal herd w as m ain tained  by vessels o f  th e U n ited  S tates  
C oast G uard, supplem ented in  southeast A lask a  b y  one o f  the  
bureau’s fishery patrol vessels.

PROTECTION OF SEA OTTERS, W A L R U SE S, A N D  SEA L IO N S

T he protection  o f  sea otters, w alruses, and sea lions w as a lon g  the  
usual lines. T h e k illin g  o f  sea otters is  prohibited  a t a ll tim es, both in 
T erritoria l and extraterritoria l w aters. T he extrem e scarcity  o f  th is  
valuable and form erly  num erous anim al w ill necessitate years o f  
thorough protection  to enable its  reestab lishm ent in  even lim ited  
num bers as com pared w ith  its  abundance o f  form er tim es. T h e  
present regulations prohib it the k illin g  o f  w alruses and sea lions in  
A laskan  w aters u n til A p ril 30, 1928, excep t for purposes o f  securing  
food  or c lo th in g; and in  th e case o f  sea lion s, excep t as m ay be neces
sary  for  the protection  o f  property or w h ile  such anim als are actu a lly  
engaged in  the devastation  o f  runs o f  salm on.

V E S S E L  N O T E S

T h e in vestiga tion  o f  th e fisheries o f th e G u lf o f M aine, in  w hich  the  
H a lc y o n  has been em ployed, w as undertaken th is  year by the A lb a 
tross  / / ,  th e  form er vessel h a v in g  been la id  up. T he recon d ition in g  
o f the latter steam er w as sufficiently advanced to perm it o f  her g o in g  
to sea early  in  A u gu st, and the in vestiga tion  w as carried on as con 
tinu ously  as availab le  fu n d s w ould  allow . T h e steam er cruised 4,291 
m iles and m ade 69 oceanographic stations, and 7,785 fish were caught, 
tagged , and liberated . Som e fa u lts  have developed in th e v en tila tin g  
system , but these w ill be corrected during  the com ing year.

T h e G arm et and the H a lcyo n  were n ot operated, but the other tw o  
steam ers and m otor vessels carried on th e usual fish-cu ltural and b io 
log ica l w ork on the A tla n tic  coast and in terior waters.

In  th e fiscal year 1927, 11 vessels o f  the A lask a  service cruised  
m ore than 67,000 n au tica l m iles. O f these, the B r a n t  m ade over
17,000 m iles and the E id e r  about 11,000 m iles.
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In  add ition  to general patrol w ork in th e  w aters o f  southeastern  
and central A laska, the B r a n t  w as detailed  d u rin g  p art o f  th e winter  
to certain duties off the coast o f  C aliforn ia . T h is  vessel, w h ich  is 100 
feet in len gth  and equipped w ith  a 225-horsepow er D iesel engine, 
w as built in 1926 and has proved a h ig h ly  sa tisfactory  ad d ition  to the 
fleet.

T h e E id e r  continued as local tender for the P r ib ilo f  Is lan d s, w ith  
base at U n alask a , and rendered som e service in  connection w ith  
salm on-fishery conservation.

In  southeastern A lask a  the W id g eo n , M u rre , and A u k le t  w ere en 
ga g ed  on  fishery protective work. T h e K itt iw a k e  w as sim ilarly  
em ployed  in  the Cook In le t  region, the B lu e  W in g  in  the K od iak  sec 
tion , th e Ib is  at C liign ik , the M erganser  in  the A la sk a  P eninsu la  
region , the S co te r  on B risto l B a y  waters, and the T e rn  on the Yukon  
R iver.

T h e P e tre l  w as a t S ea ttle , W ash ., p end ing  arrangem ents fo r  the  
in sta lla tion  o f  a new  engine. T h e R e d  W in g , a pow er vessel approxi 
m ately  40 fee t in  len gth , acquired by tran sfer from  the D epartm ent 
o f  A gricu ltu re , w ill be used in  the K od iak  region  after  certain  
alterations.

A n  add itional vessel for the A la sk a  service, w h ich  has been g iven  
the nam e T ea l , w as under construction  a t N orth  B end , O reg., a t the  
close o f the fiscal year 1927. T h is  vessel is  to be 78 fee t in length  
and 18 feet in  breadth and w ill have a 150-horsepow er fu ll  D iesel 
engine. T h e T ea l  w ill be assigned  to  d u ty  in  coastal w aters o f  

central A laska.

A P P R O P R I A T I O N S

T h e regular appropriations for  the bureau for  the fiscal year  
1927 aggregated  $1,814,253, as fo llo w s:

Salaries, office an d field__________________________________________  $688, 378
M iscellan eou s exp en ses :

A d m in istration ______________________________________________  3 ,900
P rop agation  o f  food  fishes___________________________________  427, 000
M aintenance o f  v esse ls_______________________________________  120,000
In quiry regarding food  fish es_________________________________  57, 475

F ish ery  in d u str ies___________________________________________  25 ,000
P rotectin g  sp onge fish eries______________________________________ 2 ,500

P rotectin g  sea l and salm on fisheries o f  A la sk a ____________________  340, 000
Upper M ississip p i R iver fish-rescue sta tio n ________________________  25,000
P ow er v esse l for  A la sk a  fish eries_________________________________  50, 000
N ashu a (N . H .) fish h atchery  rep airs____________________________  25 ,000
E stab lish m en t o f a u x ilia ry  sta tio n s:

G eorgia--------------------------------------------------------------------------------  30, 000
Colorado____________________________________________________  20, 000

1 ,814 ,253

V ery  tru ly  yours,

H e n r y  O ’M a i x e y ,

Gom/irdssioner o f  F isheries.



LIG H TH O U SE SERVICE

D e pa r t m e n t  o p  C o mm e r c e ,
B u r e a u  o f  L ig h t h o u s e s ,

'Washington, J u ly  1, 1927.
H o n . H e r b e r t  H o o v e r ,

Secretary o f Commerce.

D e a r  M r . S e c r e t a r y : In  response to  your request, I furnish the  
fo llow ing report upon the work of the service during th e  p a st fiscal 
year:

H O E E  IM P O R T A N T  A C T IV IT IE S  O F  T H E  L IG H T H O U S E  S E R V IC E
D U R IN G  T H E  Y E A R

L igh th ou se w orks of great im portance to  n av ig a tio n  w ere nnder  
construction  or com pleted  during th is year. T h e m o st im portant 
new  project undertaken  w as th e  build in g of a prim ary lig h t and fog- 
signal sta tion  on  L ansing S hoal, near th e  northern end of L ake  
M ichigan , to  take the p lace of a lightsh ip . Im p o rta n t w orks th a t  
were carried w ell tow ard com p letion  were the rebuild ing o f H arbor  
o f  R efuge L igh t S ta tio n , th e principal signal a t th e  entrance to  
D elaw are B a y ; the construction  of a lig h t sta tion  on M artin s R eef, 
near th e  north  end of L ak e H uron , to  replace a ligh tsh ip ; a s ta tio n  
on  M ilw au kee N orth  B reakw ater; and the enlargem ent o f the im 
portant ligh th ou se d ep ot a t P ortsm ou th , V a. One new  ligh tsh ip  
w as com p leted , th e first to  be equipped w ith  a D iese l engine. A 
river ten der w as finished and im m ed ia te ly  p u t in service in  M ississipp i 
flood-relief work. T w o excellen t ligh thouse tenders were obtained  
b y  recondition ing surplus m ine p lanters, and these h a v e  been sen t to  
P orto R ico  and C alifornia for service.

T h e  radiobeacon sy stem  w a s exten d ed  during th e  y ea r  b y  p lacing  
12 add itional s ta tio n s  in  com m ission , includ ing  th e sta tio n  a t C ape  
Spencer, the first in  A laska, and  a t M ak ap u u  P o in t, the first in  the  
H aw aiian  Islands. A t th e end  of th e year 37 radiobeacons w ere in 
operation , and in sta lla tion s are in  progress a t 17 sta tion s.

An a irw ays d iv is ion  has been se t  up as a part o f the L igh th ou se  
Service, the w ork of th is  d iv is ion  covering th e exam in ation  of air
w ays and em ergency land ing fields and  th e  erection  and m ain ten an ce  
o f a ids to  air n av iga tion . T h is  is one o f several d iv ision s estab lish ed  
in  th e  D ep a rtm en t o f C om m erce under the air com m erce act; i t  
fu n ction s under th e  superv ision  o f th e A ssista n t Secretary  o f  C om 
m erce for A eronautics. A n officer o f the L igh th ou se  S ervice w as 
appointed  ch ief engineer of th e  a irw ays d iv ision  on O ctober 1, 1926, 
and th e  w ork has been a c tiv e ly  in  progress. A s i t  w ill be covered  
m ore co m p lete ly  elsew here in  th e  d ep artm en t’s report, o n ly  brief 
references to  i t  are includ ed  here. T h e  p lan fo llow ed has been  to  
expand the presen t facilities  and organization  o f the L igh th ou se  
S erv ice  to  carry on th is  w ork. T h e  geographical organ ization  is

2 0 3
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such  th a t it  has been necessary  to  estab lish  o n ly  one n ew  office, at 
S a lt  L ake C ity , U ta h , the balance o f the work being conducted  
through the ex istin g  d istr ict and bureau offices and organizations.

A t th e end o f the fiscal year  th e L igh th ou se S ervice w as m ain 
ta in ing  a to ta l o f 18,363 aids to m arine n av iga tion . A lthough  nearly  
a thousand new  aids were estab lish ed  during th e year, there w as a 
n et increase o f on ly  273, because o f the large num ber o f aids d iscon 
tinued . Of th e to ta l aids, 6 ,577 are ligh ted  and 9,054 are floating.

T here w ere 1,386 m iles o f airw ays ligh ted  during the year, on which  
139 aids to  air n av iga tion  were estab lish ed  and p laced in operation  
by the D ep a rtm en t o f C om m erce, and work on 694 m iles o f additional 
airw ays w as under contract. T h e  tran scontinenta l airw ay, w ith  616 
aids, prev iou sly  m ain tained  b y  th e  P o st  Office D ep a rtm en t, was 
transferred to  the jurisd iction  o f th is d ep artm en t on  J u ly  1, 1927.

D u rin g  the year 54 new  au tom atic  m arine ligh ts on fixed structures  
w ere estab lish ed  and 28 ligh ts  were changed  from  atten d ed  to auto 
m atic . A t the end o f the fiscal year  th e to ta l num ber of au tom atic  
lig h ts  on fixed structures in  com m ission  w as 1,203 (not inclu d in g  
som e p artia lly  au to m a tic), and in addition  there were 830 buoys  
w ith  au tom atic  ligh ts, or a to ta l o f 2,033 in the L igh th ou se Service. 
T h ere are also 14 fog bells operated  au tom atica lly .

T here w as an unusual succession  of severe hurricanes and storm s 
during the year. F rom  J u ly  to O ctober, 1926, four hurricanes  
in flicted  consid erable dam age to  ligh th ou se  property  on th e southern  
coasts.

In  A pril and M a y  the grea t flood occurred in  th e M ississipp i 
V alley . T h e L igh th ou se Serv ice w ith  tenders and personnel cooper 
a ted  in tho rescue work under th e personal d irection  o f th e Secretary  
of C om m erce. T h e lig h t keepers m ade a n otab le  record of m ain 
ta in ing  the aids to n av iga tion  under great d ifficulties.

A n ex ten sive  exh ib it o f the work of th is service w as m ade a t the  
S esqu icen tenn ia l E xp osition  a t  P h iladelph ia , includ ing ligh ts, fog  
signals, buoys, e tc ., g iv in g  a com p rehensive presen tation  o f th e L ig h t 
hou se S ervice from  1716 to 1926. T w o m edals o f honor were aw arded  
for th is d isp lay .

M an y  in stan ces were reported  where m em bers o f the L ighthouse  
S ervice effected  rescues or aided those in d istress. D u rin g  th e year  
a gold  m edal w as aw arded by the Secretary o f th e  T reasury to the  
m aster o f a ligh th ou se tender for heroic rescue work.

T h e com m issioner m ade a brief v is it  to several o f th e  E uropean  
ligh th ou se services and conferred regarding various m atters o f in ter 
n ation al and techn ical in terest. C onferences w ere had as to th e need  
of b etter  facilities for exchange o f in form ation  and v iew s, and  there  
is prospect of in ternation al ligh th ou se conferences being held  at 
in terva ls o f a few  years. C onsiderable progress is being m ade in  the  
in sta lla tion  of radiobeacons abroad. T h ere is  m uch  discussion  of 
greater un iform ity  o f b uoyage and ligh ting , a problem  of im portance  
requiring further stu d y .

A ID S  T O  N A V IG A T IO N

D u rin g  the fiscal year  there w as a n e t increase o f 273 in th e to ta l 
num ber o f aids to m arine nav iga tion  m ainta ined  by the L igh th ou se  
Service) On June 30, 1927, the to ta l num ber o f m arine aids was 
18,363.
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T h e num ber o f airw ay aids in com m ission  w as 755, includ ing  616 
aids m ain ta in ed  by th e P o st Office D ep a rtm en t up to  June 30 and 
transferred to  th is d ep artm en t J u ly  1, 1927.

Im p rovem en ts in aids to m arine n av iga tion  h ave been m ade during  
th e  year, as fo llow s: 81 fixed lig h ts  w ere changed  to flash ing or 
occu ltin g; th e  illu m in an t o f 7 lig h ts  w as changed  to in can d escen t oil 
vapor; th e illu m in an t of 80 lig h ts  (in cluding 15 ligh ted  buoys) w as 
changed  to  a cety len e; th e illu m in an t o f 13 ligh ts (including 3 lig h t 
sh ips) w as changed  to  e lectric in can d escen t; 12 radiobeacons were  
estab lish ed ; 1 gas-operated  fog signal w as in sta lled  a t a ligh t sta tion ;  
7 diaphones and 1 e lectric siren were estab lish ed  at im p ortan t sta tion s;  
and the fog signals a t 8 other im p ortan t sta tio n s and ligh tsh ip s were 
im proved  b y  the in sta lla tion  of m ore efficient apparatus. T h e d is 
con tin u an ce o f aids is under in v estig a tio n  from  tim e to  tim e as the  
original n ecessity  for their m ain ten an ce ceases; 700 aids to nav igation  
of various classes w ere d iscon tin u ed  during th e  year.

D u rin g  the y ea r  41 n ew  aids were estab lish ed  in  A laska, and the  
to ta l num ber is now  767, includ ing  284 lig h ts , 19 gas b uoys, 1 radio 
beacon , 14 fog signals, 290 buoys, and 159 d a y  m arks. In  1910 the  
to ta l num ber o f aids in  A laska w as 160.

T h e first radiobeacon estab lish ed  in A laska, a t C ape Spencer, w as 
placed in com m ission  Ju ly  14, 1926.

B eg in n in g  M arch 1, 1927, a sy stem  o f broadcasting  w eather reports 
b y  radio on four ligh tsh ip s on the P acific co a st w as p u t in effect.

T h e aids to  nav iga tion  in the ou tly in g  U n ited  S ta tes  territory of 
G uantanam o B a y , th e A m erican Sam oan Islands, and the island of 
G uam  are m ain tained  under th e supervision  of the naval com 
m an d an ts b y  m eans o f a llotm ents m ade from  appropriations for the  
L ighthouse Service.

E N G IN E E R IN G  C O N S T R U C T IO N

T h e m ore im portant item s of construction  com p leted  during the  
fiscal year  were: R iprap foundations for H a rt Islan d , C ollege P o in t  
R eef, and F lush ing  B a y  L ights, N . Y .; rebuild ing of the north wharf, 
and tanks and housing for bulk oil storage a t the general lighthouse  
depot, S ta ten  Island , N . Y .;  estab lish in g  a system  of aids to mark 
the new  D elaw are & C hesapeake C anal; im provem ents to the L aza 
retto  L ighthouse D ep o t and L azaretto  L ight, B altim ore H arbor, M d .; 
estab lish ing a system  o f d ay  b eacons in C orpus C hristi C hannel, 
T ex .; constructing  a ligh t and fog signal on the W est B reakw ater  
Pierhead, Fairport, O hio; rebuild ing the crib-pier structure a t Peach  
Island  R ange, M ich .; com p leting  the construction  of a ligh t and fog- 
signal sta tion  at C ape Spencer, A laska; estab lish in g a fog signal at 
G rays Harbor, W ash., and an unw atched  ligh t a t B elle  R ock , W ash.; 
estab lish ing and im proving aids a t seven  po in ts in A laska; and con 
stru ctin g  a new  typ e  of day beacon on the F lorida R eefs. R ad io 
b eacons, were established a t T hunder B a y  L ight S ta tion , M ich .;  
P assage Island L igh t S ta tion , M ich .; P o in t B ets ie , M ich .; L ansing  
Shoal, M ich .; M ilw aukee, W is.; G rays H arbor, W ash.; C ape Spencer, 
A laska; M akapuu P o in t, H aw aii; Stratford Shoal, C onn.; also on 
P ortland  L ightsh ip , M e.; C ape C harles L ightsh ip , V a .; and C ape  
L ook ou t L ightsh ip , N . C .
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O ther im portant w orks in active  progress a t the close o f th e  fiscal 
year included th e  follow ing: R ebu ild ing th e H arbor o f R efu ge L ight  
S ta tio n , entrance to  D elaw are B a y ; rebuild ing th e bulkhead, south  
wharf, e tc ., a t E d gem oor L ighthouse D ep o t, D e l.;  en largem ent and 
im provem ent o f the P ortsm ou th  L igh th ou se D ep o t, V a .; rebuild ing  
and repairs to variou s aids caused b y  hurricane dam age in th e six th , 
seven tn , e igh th , and n in th  ligh thouse d istricts; estab lish m en t, im 
provem ent, e tc ., o f aids to  n av igation  in G alveston  B a y  and H ouston  
C hannel, T ex .; rearrangem ent and im provem en t of aids to  nav iga 
tion  in  Sand usky Harbor, Ohio; com p leting  and im proving the  
sy stem  of aids in D e tro it  R iver, M ich .; estab lish in g  a lig h t and fog  
signal a t M artin s R eef, M ich .; estab lish ing a ligh t and fog  signal on 
outer end of M arq u ette  B reakw ater, M ich .; im provem en ts in aids to  
n av igation  in the S tra its o f M ack in ac, M ich .; im provem en ts in fog  
sign als a t T aw as and H uron Island  L ig h t S ta tio n s , M ic h .; estab lish ing  
a ligh t and fog signal a t M ilw au kee B reakw ater, W is .; estab lish in g  
a lig h t and fog signal a t L an sing Shoal, M ich .; estab lish in g  five  
beacons in D ry  S tra it, A laska; estab lish ing and im proving a ids to 
n av igation  in C olum bia R iver, Oreg. and W ash .; estab lish ing and  
im proving aids to  n av iga tion  in G rays H arbor, W ash .; construction  
o f  tw o dw ellings a t G oat Island  L ighthouse D ep o t, C a lif .; construct 
ing w harf and fill a t G oat Island  L ighthouse D ep o t, C alif.; rebuilding  
the w harf a t K ey  W est L igh th ou se D ep o t, F la .;  construction  of 
radiobeacons a t 17 sta tio n s  on  the A tla n tic , Pacific, and G ulf coasts  
and on the G reat L akes.

IM P R O V E M E N T S  I N  A P P A R A T U S  A N D  E Q U IP M E N T

W ork w as con tin u ed  on th e in sta lla tion  and use of radiobeacons  
for the protection  of n av iga tion  in fog, as s ta ted  elsew here. T he  
use of tu b e tran sm itters and of low er pow er for m an y sta tio n s  is 
being extend ed . In v estig a tio n  is  being m ade of th e interference  
betw een  radiobeacons, w h ich  som etim es causes d ifficu lty  in  tak ing  
bearings. As resp ects th e clear-w eather operation  of signals a t fixed 
periods each d ay , th is typ e  of in terference has been overcom e during  
th e year by  in trodu cing a tim e schedule arranged so th at ad jacen t 
sta tio n s operate a t different periods in the d ay . F or operation  during  
fog, a c lock-control sy stem  is being tried out, to p reven t overlap  of 
the send ing m in u tes o f ad jacen t sta tio n s; also consideration  is being  
given  to separating  the frequencies or w a v e  len gth s of ad jacen t sta 
tions, and th is m ethod  is soon to  be tested . M u ch  radio-construc 
tion work for the service a t large w as accom plished a t the D e tr o it  
L ighthouse D e p o t  during the year; ab ou t 25 tran sm itters w ere b u ilt  
and delivered , and work on ab ou t 60 add itional tran sm itters h as m ade  
m ateria l progress. T h is has been found econom ical and of benefit 
in th e d evelop m en t of im provem en ts.

An effective ty p e  of sm all acety len e-gas buoy has recen tly  been  
designed  and p u t in serv ice for use in  shallow  w aters inaccessib le  
to  ligh th ou se  tenders. I t  is lig h t and can be hand led  b y  a heavy  
launch , and it  is of q u ite  m oderate cost. An efficient launch , -which 
can be carried on th e  deck of a tender, has been b u ilt for hand ling  
these sm all gas buoys. A  num ber of these b u oys are already in 
successfu l operation.

T h e su b stitu tio n  of in exp en sive  iron b u oys (special typ e) for 
w ooden-spar buoys is being co n sta n tly  extended . T h ese  buoys
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h a v e  grea t ad van tages over th e  w ooden  spars in  b eing  m ore con 
sp icu ous, in  p erm ittin g  d istin ction  of shape for th e tw o sid es of a 
channel and better  ind ication  and reten tion  of th e color for th e sam e  
purpose, in  being m uch  less d estructib le  b y  ice and collision , and in  
n o t being affected b y  worm s. In  the third d istr ict in  the la s t  six  
years the num ber of w ood buoys has decreased b y  149, or 18 per cen t, 
and the num ber o f iron b u oys has increased b y  224, or 80 per cent.

T h e  use of gong b u oys is being exten d ed  w here th ey  w ill be of 
serv ice in  preven tin g  confusion  w ith  bell buoys in the neighborhood, 
and im provem en ts in  th e gongs are being in vestiga ted .

T h e  w ork of con vertin g  o il-gas b u oys to  a cety len e  b u o y s w as  
con tin u ed  during the year.

V ibratory-d isk  ty p es of fog  signal, operated  b oth  e lectrica lly  and  
b y  com pressed air, h ave  been  tried o u t in  actu a l service during the  
p a st year  w ith  good resu lts.

T h e  work of rem oving old  steam  fog-signal p lan ts  and w h istles  
and replacing them  w ith  com pressed-air p lan ts and sirens is being  
exten d ed  as rap id ly  as funds perm it. T en  such rep lacem ents were 
m ade during the year, and there are now  o n ly  68 stea m  p lants in  
serv ice  as com pared w ith  131 in  1911.

T h e  extension  and im p rovem en t of au tom atic  lig h tin g  apparatus 
w as continu ed  during the year. T h e  sy stem  of tw o independent 
au tom atic  lig h t in sta lla tion s for increasing th e reliab ility  o f m ore  
im p ortan t u n atten d ed  ligh ts, m en tion ed  in th e  la st  annual report, 
has been  develop ed  to a sta g e  w here it  w ill be tested  a t  an im p ortan t 
iso la ted  lig h t s ta tio n . T h e use o f doub le p ilo t burners for unw atcbed  
acety len e  lig h ts  for th e purpose of reducin g extin gu ish m en t has 
proved successfu l and is being extend ed . A  m eth od  of au tom atic  
control o f com p ressed-acety lene tanks a t unw atched sta tio n s, w hereby  
b u t one tank  of a b a ttery  w ill be in service a t a tim e, has been de 
ve lop ed  and is being tried a t an im p ortan t unw atched  iso la ted  lig h t  
on  the Pacific coast.

T h e  policy  has been continu ed  of con vertin g  m inor ligh ts in certain  
loca lities from  oil or in can d escen t oil vapor to acety len e  and h avin g  
them  cared for in  groups, increasing their efficiency and reducin g  
the co st o f m aintenance.

T h e  use o f electric current for illum ination , both  com m ercial and  
th a t generated  a t  the sta tio n s, has been exten d ed  during the year, a 
num ber of lig h ts  using either oil, oil vapor, or acety len e  h avin g  been  
converted  to  electric, for th e reason th a t com m ercial current is now  
availab le  or th a t the in trodu ction  of radiobeacons m akes i t  practicab le  
and econom ical to m ake the change.

A  new  typ e o f d ay  beacon has been in sta lled  on the F lorida R eefs. 
T h is con sists of a so lid  w rought-iron  pile  driven in to  th e  coral reef, 
w ith  its  head ab ou t 2 fee t  above w ater; to th is is fastened  a w rought- 
iron so ck et in to  w hich  is step p ed  a w ooden colu m n w ith  d ay  m ark; 
th is fou n d ation  p ile  w ill n o t be destroyed  if the d ay  m ark is carried  
aw ay.

A  quadruple-m outh  cast-iron  horn wTas d evelop ed  during the year  
for replacing th e old  copper m ushroom  horn used on  one of th e lig h t 
sh ips, increasing range of au d ib ility  and reducin g the noise  o f the  
siren on  the ship  itself.

T h e in sta lla tion  of tanks a t lig h t s ta tion s for storage of kerosene  
in bulk  w as extend ed  during th e  year.



A loose-leaf sketchb ook  show ing  various apparatus in  use in the  
serv ice has been continu ed  and extend ed , and th is is now  being  
arranged so th a t i t  can be used in connection  w ith  the price lis t  of 
standard  articles w hen  ordering.

On June 30, 1927, 330 lig h t s ta tio n s were provided w ith  telephone  
com m unication .

T h e d evelop m en t of im proved airw ay apparatus and structures  
has been accom plished . T h e 24-inch rotatin g  airw ay beacon has 
been im proved b y  the addition  of flashing m echanism  for id en tify in g  
ligh ts, using the m otor o f the beacon for the d riv ing  m echanism , 
thereby synchronizing  the supp lem entary ligh ts w ith  the flash of 
th e  beacon . A n im proved and reliable lam p exchanger h as been  
d evelop ed  com m ercia lly  for airw ay beacons. A irw ay structures  
h ave been num bered on a m ileage basis for identification  o f location  
w ith  resp ect to  th e airw ay. T h is  num berin g sy stem  has been incor 
porated in the ligh tin g  system  in order th a t the d istin c tiv e  charac 
teristic  m ay id en tify  location  of th e beacon. T h e standard airw ay  
tow er h as been  im proved  so as to  be entirely  su itab le  for th e purpose. 
A flash ing electric beacon, using a 360° F resnel lens and top section  
show ing from  the horizon to the zen ith  and designed in such a m anner  
th a t  equal candlepow er is v isib le  to  th e p ilo t  approaching th e  lig h t, 
has been develop ed  and is now  being tried ou t on the L os A ngeles- 
S a lt L ake A irw ay B eacon  N o . 6. A stronom ic tim e clocks h ave been  
in troduced  for th e  control o f au tom atic  airw ay ligh ts. Im p rove 
m en ts have been m ade in the design o f the in tern ally  ligh ted  w ind  
cone, m akin g th e dev ice  m ore reliable and e lim inatin g  the slip  rings 
carrying current to the ligh ts. T h e first com m ercial in sta lla tion  of 
radio range beacon has been in sta lled  a t H a d ley  F ield .

A D M IN IS T R A T IO N

T h e  organization  w as changed  b y  th e  se ttin g  up on  O ctober 1, 
1926, of an airw ays d iv ision , th e a p p o in tm en t o f a ch ief engineer of 
th is d iv ision , and the expansion o f various units to  provide for this 
w ork as m en tioned  in  th e  in trodu ction  of th is  report.

W ork in connection  w ith  airw ays aids has been  assigned to  lig h t 
house d istricts as fo llow s: Third d istrict, from B oston  to N ew  Y ork, 
and N ew  Y ork to B ellefon te, P a .; ten th  d istrict, from  B elle fo n te  to  
B ryan , Ohio; tw elfth  d istrict, from  B ryan  to O m aha, C hicago to  
St. L ouis, and C hicago to D a lla s; and e igh teen th  d istrict, from  San  
F rancisco to  R eno, L os A ngeles to S a lt L ake C ity , and L os A n geles  
to  San F rancisco and R eddin g. A n  add itional office w as estab lished  
a t  S a lt L ak e C ity  for th e territory from  O m aha, N eb r., to  R en o , 
N e v ., S a lt L ake C ity  to  P asco , W ash., and P ueb lo , C olo ., to  C h ey 
enne, W yo.

T h e  work accom plished during the fiscal y ea r  and the s ta tis t ic s  
furnished, as s ta ted  herein , cover on ly  th e m arine branch of the  
L igh th ou se Service, excep t w here airw ays w ork is specifica lly  m en 
tioned. C om plete  sta tem en t covering the progress m ade in air
w ays ligh tin g , e tc ., w ill be found in another portion  of th e report of 
the departm ent.

S y stem a tic  in sp ection s o f th e  service, b oth  on  its  techn ica l and its  
business sid es, were continu ed  during the year. T h e  superin tendent  
on general d u ty  m ade general in spections of sta tion s, vessels, d ep ots,
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etc., and the exam iner m ade exam inations of the  office business 
m ethods and accounts, depo t stores, and o ther p roperty  records, 
etc., in various lighthouse d istricts. Special inspections were m ade 
by  the commissioner and o ther officers from  W ashington.

In  th e in terest of good organization  and efficiency, and in  con 
form ity  w ith  th e presen t general practice  in  G overnm ent engineering  
w ork, a corps sy stem  of ligh th ou se  engineering d esign ations w as put 
in to  effect in January, 1927, affecting the d istr ict superin tendents  
and their assistan ts. T h ese  officers are now  grouped in various 
grades, as senior, associate, a ssistan t, junior ligh th ou se engineer. 
O ne of these is th e su p erin ten d en t of each d istr ict, and th e senior  
a ssista n t is design ated  as assistan t superin tendent.

V arious econom ies in  th e m ain tenance of th e  service h ave been  
effected , th e  m o st im portant, as already m en tioned , being th e in tro 
d u ction  o f au tom atic  apparatus and the grouping of m inor lights. 
O ther econom ies have resu lted  from  th e  in sta lla tion  of kerosene tanks  
a t  ligh t sta tio n s and depots, th e purchase of illum inatin g  o il loca lly  
in  bulk  and im proved m ethods of its  d elivery  to lig h t sta tio n s b y  the  
variou s d istricts, and th e  d iscon tinuance of aids to  n av iga tion  found  
to  be no longer necessary.

T here has been effective cooperation w ith o ther branches of the 
G overnm ent in m any ways, and the  personnel on vessels and a t 
stations are encouraged to render aid to those in distress. Coopera 
tion w ith local school au thorities has aided in providing school facilities 
for the children of ligh t keepers a t isolated ligh t stations.

A valuable site and building for d istric t headquarters a t D etro it, 
M ich., was transferred  to  the  L ighthouse Service by the Public 
H ealth  Service on Septem ber 23, 1926. This n o t only provides office 
quarte rs close to the D etro it lighthouse depot, b u t saves rent.

T he Regulations for the  L ighthouse Service were revised, reprin ted , 
and issued to  the  service, effective Ju ly  1 , 1927, extensive changes 
having been necessitated by  legislation and o ther causes. T he 
Instructions to  Em ployees have also been revised and are being 
reprin ted .

T h e to ta l approp iiations for the m ain tenance of the L igh th ou se  
Service for th e  fiscal year 1927 were $9 ,269,880 and for specia l works 
w ere $834,601, as com pared w ith  $9,032,980 and $725,000, respec 
t iv e ly , for th e  fiscal year  1926. T h ese  am ounts are exclusive of 
appropriation  for airw ays, w h ich  am ounted  to  $300,000 for 1927, and 
w hich  w as th e first appropriation  m ade th is departm ent for airway  
aids.

A cost-keep in g sy stem  based  on  actual expenditures for th e  various  
features, inclu d in g d irect purchases and articles issued  from  d ep o tsto ck , 
w as continued  in  effect throughout th e fiscal year. A  stock  record was 
also m ain tained . T h is sy stem  is found usefu l in  preparing estim ates, 
planning work, effecting econom ies, and com paring re la tive  efficiency  
of the various d istricts, vessels, lig h t sta tion s, apparatus, m ethods, 
etc.

P E R S O N N E L

On June 30, 1927, there were 5,926 persons em p loyed  in the m arine  
service of th e L ightftouse S ervice (including som e vacan cies in 
authorized p osition s). T h ere w as a decrease of 44 in  th e num ber of 
lig h t keepers and lam plighters, m ade possib le b y  autom atic  insta lla-
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tions and by com bining the  care of larger groups of lights. T he net 
increase of 46 , as com pared w ith la s t year, was due chiefly to  tem po 
ra ry  em ploym ent of laborers and mechanics on field construction 
work a t the close of the  year. T he num ber of persons em ployed in 
the airw ays division a t the close of th e  year \ia s  134, m aking a to ta l 
num ber of 6,060 for bo th  m arine and airw ays on Ju n e  30, 1927.

T he la st annual rep o rt of tho U nited  S tates Em ployees’ Com pen 
sation  Commission gives the  num ber of reported  cases of in ju ry  
su b jec t to com pensation for the calendar year 1925, of employees of 
the L ighthouse Service, sustained while in the perform ance of du ty , 
as follows: Cases resulting in death , 6; cases resulting in perm anent 
to ta l or p artia l disability, 13; and of tem porary  to ta l disability, 137. 
T he num ber of casualties reported  indicates the hazardous natu ro  of 
the  field work of the L ighthouse Service. M edical trea tm en t by the 
Public H ealth  Service, w ithou t charge, was received by approxim ately  
1,575 employees of the  L ighthouse Service during the year.

L egisla tion  of m uch v a lu e  to  the personnel, en acted  by C ongress 
tow ard the close o f th e  preced ing fiscal year, w as p u t in  effect during  
th e  year. B esid es th e specia l leg isla tion  m en tion ed , general en act 
m en ts includ ed  an increase b y  th e act o f J u ly  3, 1926, in  the m axim um  
a n n u ity  under th e c iv il service  retirem ent law  o f M a y  22, 1920.

Inciden tal to  the  regular work of the service, m any opportunities 
arise for rendering aid to those in distress, because of the  location of 
th e  lig h t sta tions and vessels. D uring  the fiscal year upw ard of 86 
instances were reported  of saving life and p roperty  or rendering 
valuable aid, often a t a g rea t risk  to the lighthouse employees. 
M any  of these acts were especially m eritorious, and in such cases the 
em ployees were individually  com m ended by the  Secretary  of Com 
merce.

A gold  m edal w as aw arded b y  th e Secretary  of th e T reasury to  
•Capt. N orm an  C. M an yon , in recogn ition  of h is g a lla n t con d u ct on  
th e  occasion  of th e rescue in San Juan H arbor, P . R ., described in  
th e  la s t  annual report. T h e  m edal w as presented  to h im  b y  the  
S ecreta ry  of C om m erce on April 13, 1927.

T h e officers and crew  of the ligh th ou se  tender Columbine rendered  
v a lu a b le  assistance in th e  case of th e  grounding of the Cunard steam er  
Franconia, en terin g  San  Juan  H arbor, P . R ., on D ecem b er 26, 1926.

T h e keepers o f H ece ta  H ead  L ig h t S ta tio n , O reg., were com m ended  
by th e  Secretary  of C om m erce for heroic con d u ct in  the rescue and 
first-aid  treatm ent, in the face of great personal risk, o f a y o u n g  m an  
w ho had fallen  over a cliff 80 fee t to  the rocks below  and w as seriously  
in ju red . T h e  scen e o f th e accid en t w as 2 m iles from  th e  lig h t s ta tio n  
and for ab ou t 1,500 fee t had to  be reached a t n ig h t by  a narrow trail 
8  to  12 inches w ide, a t an average h e ig h t of 300 fee t above the surf 
and rocks.

L IG H T H O U S E  D E P O T S

T he lighthouse depots, which are very essential for the efficient 
-conduct of the  work, are generally well d istribu ted  along th e  coasts, 
b u t several of them  are n o t adequate for the  w ork or are n o t con 
ven ien tly  located.

D uring the  year m any im provem ents were m ade a t  various depots 
•of which only the  m ost im p o rtan t are m entioned. A t th e  general
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lig h th o u se  depot, N ew  Y ork, p art o f the north  w harf w as reb u ilt and  
n ew  bulk  oil storage tan k s w ere insta lled . A t E dgem oor D ep o t, 
D e l., ex ten sive  w ork is under w ay . A t P ortsm ou th  D ep o t, V a ., the  
ex ten siv e  work of en largem en t and im p rovem en t w as p ractica lly  
com p leted . A t K ey  W est D ep o t, F la ., rebuild ing the w harf w as 
a c tiv e ly  under w ay . A t T on gu e P o in t D ep o t, Oreg., ex ten siv e  
dredging w as done for th is serv ice b y  th e W ar D ep artm en t. A t  th e  
d ep o t loca ted  on  G o a t Islan d , C alif., tw o dw ellings for the use of 
keepers w ere begun.

P rovision  is needed for im proved  d ep ot facilities  in  several d istricts. 
B e tte r  d ep o t facilities are necessary  in th e first d istrict, particu larly  
a t  P ortland , M e. A t  th e general ligh th ou se  d ep ot, S ta ten  Island , 
N . Y ., th e  presen t m ach ine shop  should  be exten d ed  and new  store 
houses provided. A m ore cen tra lly  loca ted  d ep ot is needed a t N ew  
O rleans, La. M odern  w arehouses and shops are needed a t G oat 
Isla n d , C alif., to  replace th e present bu ild in gs. E n larged  buildings, 
w h arves, e tc ., are needed a t H onolu lu , H aw aii.

A  fire o f unknow n origin occurred in the lu m ber shed at the general 
ligh th ou se  depot on  April 30, 1927, resu ltin g  in  a property  dam age  
am ou n tin g  to  about $18,500.

V E S S E L S  O F  T H E  L I G H T H O U S E  S E R V IC E

R E P L A C E M E N T  O F V E S S E L S

T he L igh th ou se Service a t th e pnd o f the fiscal year  had in  com 
m ission  a to ta l o f 114 vessels. U nder norm al con d ition s of serv ice a 
num ber of these should  be replaced each year. A t th e  p resen t tim e  
th e num ber requiring rep lacem en t is  greater than  i t  should  be ordi
n arily  because of vesse ls h av in g  been  k ep t in  service b eyon d  their  
norm al period of econom ical use and safe  m ain tenance.

I t  is  expected  th a t tw o tenders now  under construction  w ill replace  
th e Oleander and the D aisy , and three ligh tsh ip s soon to  be con 
tracted  for w ill replace ligh tsh ip  No. 70, San  F rancisco , C a lif .; No. 62, 
F en w ick  Islan d , M d .; and No. 68, F ire  Islan d , N . Y . P lans are 
being prepared for the construction  of a tender to  replace th e  Water 
L ily .  F un ds are availab le  for the three ligh tsh ip s, b u t n o t for the  
tender.

A careful su rvey  of th e  cond ition  of th e vesse ls of th is service  
show s th at, in  add ition  to the above, n ine ligh tsh ip s and four tenders 
should  be replaced w ith in  tw o or three years, and som e of th ese  as 
early  as practicab le. T h ese  are g iv en  in the follow ing lis t:  Savann ah  
ligh tsh ip  No. 1, s ix th  d istr ict; relief ligh tsh ip  No. 6 , second d istr ict;  
U m a tilla  ligh tsh ip  No. 67, sev en teen th  d istrict; H andkerch ief lig h t 
ship  No. 41, second d istr ict; S cotland  ligh tsh ip  No. 69, th ird  d is 
tr ic t; P ortland  ligh tsh ip  No. 74, first d istr ict; Cross R ip  ligh tsh ip  
No. 66, second d istr ict; B a r tle tt  R eef ligh tsh ip  No. 13, th ird d istr ict;  
relief ligh tsh ip  No. 16, th ird  d istr ict; new  tenders to  replace tender  
P a n sy , third d istrict, and tender Water L ily ,  s ix th  d istr ict; and new  
hulls for th e tender Woodbine, fou rth  d istrict, and tender Laurel, 
fifth  d istrict.
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L IG H T H O U S E  T E N D E R S

L igh th ou se tenders during the year  h a v e  steam ed  a to ta l o f 512 ,084  
nautical m iles, or an average of approxim ately  8 ,700  m iles for each  
tender, in the various m ain tenance, construction , and inspection  
work. T h e  to ta l q u a n tity  of fuel consum ed b y  tenders during the  
year w as 49 ,477  tons o f coal, 79,388 barrels o f fuel o il, 36 ,169 gallons  
of gasoline and 3 ,960  ga llons of kerosene. T h e to ta l co st of m ain 
ten ance of tenders during th e year am ounted  to $2 ,257 ,937 , exclusive  
of repairs, w h ich  co st $364,032.

T h e  work of recon d ition in g tw o tenders, the A cacia  and L u p in e , 
form erly  m in e p lanters, w as com p leted  in  April, 1927, and th e tenders 
placed in service, th e A cacia  being sen t to  P orto  R ico , rep lacing the  
Columbine, and th e L u p in e  to C alifornia by  w a y  of P anam a, replacing  
th e M adrono.

T h e new  tender W akerobin, for the upper M ississip p i R iver , w as 
com p leted  and placed in  service April 15, 1927, rep lacing the tender  
D andelion. W ork in  con vertin g  th e  tender M a n za n ita  to  an oil 
burner w as in progress.

T h e  construction  of the tender W illow, for the low er M ississipp i 
R iver , and of the sm all tender Beech, for th e  th ird  d istr ict, w as  
nearly  com p leted . C on tract has been le t  for a 35 -foo t buoy-patrol 
b o a t for th e third d istrict.

A  small vessel was purchased from  the W ar D ep artm en t for use 
as a tender for patro l work, etc., in the eleventh d istric t, was renam ed 
Thisile, and placed in service. ,

A t the end of the fiscal year 15 tenders were equ ipped  w ith  radio 
com passes, an increase of 2, and 32 w ith  radiotelegraph , an increase  
of 2.

T h e old  tender Columbine w as condem ned and advertised  for sale  
and the sam e d isposition  is proposed for th e  M adrono.

T h e follow ing tenders h ave been ex ten siv e ly  overhauled  during  
th e fiscal year: H ibiscus, T u lip , Speedwell, Cypress, Mangrove, M ag 
nolia, Sunflow er, M anzan ita , and E u k u i.

T h e fo llow ing w as th e num ber of tenders of th e L igh th ou se  Service  
on June 30 of the years specified , o m ittin g  2 tenders in defin ite ly  laid  
up and those n o t h av in g  regular crew s: 1910, 51; 1915, 45; 1920, 55; 
1925, 55; 1926, 56; 1927, 57. T h ere are 10 sm all d ep ot tenders 
w ith o u t regular crew s. On June 30, 1927, 55 tenders were in  actu al 
service. T w o  were undergoing repairs.

L IG H T S H IP S

L ightsh ip s are m ain tained  on 45 sta tio n s. One add itional sta tion  
off B a m e g a t, N . J ., will be estab lish ed  A u gu st 15, 1927. D u rin g  the  
fiscal year  56 ligh tsh ip s were in  com m ission , of w h ich  11 were relief 
sh ips. T h ey  averaged 266 d ays on sta tio n  per vessel. T h e to ta l 
co st of m ain tenance of ligh tsh ip s during the year  w as $1 ,098,713, 
exclusive of repairs, w h ich  cost $211,900.

T h e new  D iesel-en g in e  ligh tsh ip  No. I l l  w as com p leted  and placed  
in service D ecem b er 20, 1926, on N o rth ea st E n d , N . J .; th is is  the  
first of th is service w ith  D iesel engines.

On the com pletion of the new lighthouse a t M artin  Reef, M ich., 
eleventh d istrict, lightship No. 89, m arking th a t sta tion , was released 
Ju n e  7, 1927, and transferred as a relief to the tw elfth  d istric t.
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S cotland  ligh tsh ip  No. 11, the o ld est in  th e service, perm an en tly  
relieved  la st  year after 72 years of service, w as sold  April 7, 1927.

T h e fo llow ing ligh tsh ip s h ave been ex ten siv e ly  overhauled  during  
th e la st  fiscal year: No. 44, No. 54, and ATo. 81.

T h e fo llow ing w as the to ta l num ber of ligh tsh ip s on June 30 of the  
years m en tioned: 1910, 68; 1915, 66; 1920, 62; 1925, 59; 1926, 56; 
1927, 57. L ightsh ip  sta tio n s: 1910, 51; 1915, 53; 1920, 49; 1921, 49; 
1922, 49; 1923, 47; 1924, 47; 1925, 46; 1926, 46; 1927, 45.

Of th e  presen t ligh tsh ip s, 43 h ave self-propelling  m ach in ery and  
13 are provided w ith  sail pow er on ly; 1 has no  m eans of propulsion. 

V ery tru ly  yours,
G e o r g e  R . P u t n a m , 

Commissioner of Lighthouses.



COAST AND GEODETIC SURVEY

D e pa r t m e n t  o f  C o mm e r c e ,
C o a s t  a n d  G e o d e t ic  Su r v e y ,

W ashington, J u ly  1, 1927.
H on. H e r b e r t  H o o v e r ,

Secretary o f Commerce.

D e a r  M r . Se c r e t a r y : In  response to  you r req u est I  furn ish  the  
follow ing condensed report upon  the work of th e bureau during the  
p ast year:

H Y D R O G R A P H IC  A N D  T O P O G R A P H IC  W O R K

D u rin g  the fiscal year 1927 h ydrograph ic and topograph ic surveys  
were m ade on  various sections o f  the A tla n tic  and P acific  coasts o f  
the U n ited  S tates, a long the coast o f  A lask a , in  the H aw aiian  
Islan d s, the P h ilip p in es, and in P orto  Rico. T o perform  these sur 
veys, 28 different su rvey in g  groups were in  the field  d u rin g  th e year. 
Several o f  these groups w orked from  shore bases in certain  loca lities  
w here a com paratively  sm all am ount o f  work w as required to  show  
natural changes or im provem ents occurring sin ce the previous sur 
veys. T h is w ork w as perform ed in order to have th e la test in form a 
tion  before com p ilin g  new  ed itions o f  charts o f  these places.

T h e  sh ip s o f  the survey, operated by the largest percentage o f  
the su rvey in g  personnel o f  the bureau, continued on the basic program  
for  su rvey in g  those sections o f  the various coasts where unsurveyed  
areas ex ist or prev iou sly  pub lished  in form ation  has been deem ed to  
be inadequate for m odern n a v iga tion a l needs.

On th e A tla n tic  coast the progress has been seriously  affected since  
the first o f  the year b y  the condem nation o f  the B ache  and her w ith 
draw al from  field w:ork. O n ly  one o f  the three rem ain ing sh ips is 
capable o f  ex ten d in g  surveys on the outer coast. T he other tw o m ust 
be lim ited  to  certain classes o f  w ork adjacent to  protected w aters on 
account o f  their sm all size. T w o sh ips on the P acific  coast, tw o in 
A lask a , one in the H aw aiian  Islan d s, and three in  the P h ilip p in es  
continued th e program  p rev iou sly  la id  out and effected satisfactory  
resu lts in clearin g up areas alongshore and in  w aters o f  those 
sections.

A  geographic arrangem ent o f th e  hydrograph ic and topographic  
surveys accom plished or in  progress at the close o f  the year is listed  
below .

O n  th e  A tla n tic  coast.— A  com plete topograph ic resurvev was 
m ade on the south sid e o f  L o n g  Isla n d , N . Y ., ex ten d in g  eastw ard  
from  F a r  R ockaw ay In le t to  A m ity v ille  and Jones B each. In  the  
sam e loca lity , the adjacent w aters were sounded eastw ard from  F ar  
R ockaw ay In le t  to L on g  Beach and B road  C hannel. A  search was 
m ade for a reported rock off B risto l F erry , R . I . T he revision  o f  the  
shore lin e  o f  R aritan  B a y , N . J ., com m enced during the previous 
year, was accom plished and the com pleted  w ork extended a lon g  the  
shore o f  S an d y  H ook  B a y  and around th e  outer coast o f  the H ook.

2 1 4
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A  hydrograph ic exam ination  w as m ade o f  R aritan  and S an d y  H ook  
B a y s  and o f  the various channels in  the v ic in ity  o f  S a n d y  H ook. 
S ou n d in gs were taken a long th e outsid e o f the H ook  and in  F a lse  
H o o k  C hannel. A  specia l exam ination  w as m ade o f  the area south 
east o f  S cotlan d  L ig h t V essel to determ ine the effect o f  d um ping  
m ateria l tow ed to th is v ic in ity  from  N ew  Y ork  C ity . Su rveys o f  
G unston  Cove in  the P otom ac R iver, and B ogu e Sound opposite  
M orehead C ity , N . C., were m ade. T he survey o f  a section  o f  the  
S ou th  C arolin a coast, w h ich  w as fin ished early  in  the year, com pleted  
th e  present program  along th is  coast from  the northern part o f  
F lo r id a  to  the north  sid e o f  Cape Fear. A  contin uation  o f the work  
to  the northw ard w as begun w ith  the accom plishm ent o f  the top o 
g ra p h ic  revision  and inshore hydrography as far as N ew  R iver, 
N . C. T h e tr ian gu lation  o f  S t. J oh n s R iv er  was carried to J a ck 
sonville .

O n the  G u lf  coast.— A t th e  request o f  the bureau, aerial p h oto 
g ra p h s o f  the east and w est coasts o f  F lo r id a  w here revision  surveys  
are necessary were m ade by the Ar'tny A ir  C orps and prin ts received  
fo r  assem bly and com pilation . O ne o f the vessels assisted  the party  
en gaged  on the fligh ts on the w est coast.

H yd rograp h ic  exam ination s were m ade off In d ia n  R iver, C aptiva  
and R ed F ish  P asses on th e w est coast o f  F lorid a . A  revision  survey  
o f  B ocagrande, F la ., and v ic in ity  w as com pleted  and another survey  
com m enced a t San  Carlos B a y  to  cover the approaches to  the Caloosa- 
hatchee R iver. A  sm all area off P ensacola , F la ., w as finished before  
th e B a ch e  was rem oved from  field work. T he work in  the v ic in ity  o f  
T am pa B a y  w as carried to  com pletion  as far as A n clo te  A nchorage.

In  preparation  for  topograph ic and h ydrograph ic surveys o f  the  
shoal-w ater bays, entrances, and the coast o f  eastern L ou isiana, a 
part}' estab lished  control from  th e M ississip p i R iver  as far w est as 
C am inada B a y  and m ade a reconnaissance w estw ard  from  that sec 
tion . R eported  shoal sound ings in  th e G u lf o f  M exico off Sabine  
R iver  were investigated .

O n th e  Pacific  coast.— A  revision  o f  th e coastal trian gu la tion  was 
accom plished from  San  P edro to P o in t H uenem e, C a lif., and from  
the Q uin au lt R iver, W ash ., to  the A lsea  R iver , O reg. R evision  sur 
veys were m ade a t R ockport, R ussian  G ulch, and G reenw ood, C a lif., 
in  C arquinez S tra it, and San  F rancisco  H arbor, off th e south side o f  
th e San  Ju an  Islan d s, in P o rt T ow nsend , B ellin gh am  B a y , and  
E v erett H arbor. S u rveys have been continued north  and south  from  
th e m outh  o f  the C olum bia R iver. T h e com pleted  w ork now extend s  
from  Cape M eares, O reg., to  G rays H arbor, W ash ., and offshore to  
th e  1,000-fathom  curve.

M uch o f  th e deep  h yd rograp h y w as done by echo sou n d in g  and  
by u sin g  radio acoustic ran g in g  for  lo ca tin g  sn ip s’ positions. T he  
oceanographic w ork in clu ded  th e  co llection  o f  bottom  specim ens, 
surface and bottom  w ater sam ples, and tem perature observations at 
the surface and bottom . T rian gu la tion  and traverse control for the  
extension  o f  the work w as contin ued  in  advance o f  the h yd rograp h y  
and top ograp h y actu a lly  accom plished at th e  close o f  the year.

A  resurvey o f  W illa p a  B ar w as m ade in  the fa ll o f  1926 to relocate  
th e  sh ift in g  channels. S u rveys w ere m ade in  th e S tra it  o f  Juan
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de F u ca , south o f  the San  Ju an  Isla n d  G roups, in  B e llin g to n  B a y , 
E v erett H arbor, P u g et S oun d , and P o r t Gam ble. A  field  exam ina 
tion  w as m ade o f  the shores o f Juan  de F uca  S tra it in  connection  w ith  
the pub lication  o f  a specia l chart o f  th is  region.

I n  A la ska .— S u rveys begun  during  the previous year in  southeast 
ern A la sk a  were com pleted  in  th e fo llo w in g  lo ca lities: P o r t  A le x 
ander, P yb u s B a y , K a ig a n i S tra it, and P o r t R efu g io . In  various  
sections o f  the m ain  sh ip  channels supp lem enta l w ire-drag  exam in a 
tions were finished. A d d itio n a l surveys were com pleted  in  R ed  
B lu ff B a y , W arm  S p r in g  B a y , T eb in k of B a y , G edney H arbor, P ort  
L u cy, P o rt H erbert, D eep  Cove, P atterson  B a y , in  C hatham  S tra it  
off Cape O m m aney, a lon g  B a ra n o f Is la n d  from  P o in t H erbert to 
P o in t  P atterson , and along K u iu  Isla n d  from  P o in t H a rr is  to P o in t  
E llis . A  base lin e  o f second-order accuracy w as m easured near 
K illisn oo .

T he survey previou sly  inaugurated  on th e outer coast w as extended  
from  Cross Sound to L itu y a  B a y  and  offshore for 50 m iles to  depths  
o f  1,000 fathom s, in c lu d in g  the location  o f  a ll fish ing  banks in  th at  
area. T h is  work com pletes the o r ig in a l survey o f  the outer coast o f  
southeastern A laska. T he survey o f  S h u yak  S tra it , in c lu d in g  Red  
F o x  and B lu e  F o x  B ays, w as finished.

A t  the close o f  th e year ad d ition al surveys were in  progress in  
B a ld y  B a y , T levak  S tra it , K la w a k  In le t , E v a n s B a y , and D rier  
B ay . T he program  for  ex ten d in g  o rig in a l surveys a lon g  th e coast 
o f  A lask a  w est o f  P rin ce  W illia m  Sound w as inaugurated  w ith  
actual w ork accom plished in  the v ic in ity  o f  C ape S t. E lia s , P o in t  
E lr in g to n , P o rt B ain b rid ge , D rier  B a y , and in  N u k a B ay .

P o rto  R ico  a n d  th e  V ir g in  Isla n d s .— T h e w ire-drag  exam ination  
o f  the w aters adjacent to P orto  R ico  and the V ir g in  Isla n d s w as 
com pleted and deta iled  surveys were m ade o f  the p rin cip a l road 
steads o f  P orto  R ico  fo r  the purpose o f  p u b lish in g  large-scale charts. 
T he w ork in these islan d s had  been com pleted  an d  the sh ip  w as 
en route to the S ta tes at the close o f  the year.

I n  the  H a w a iia n  Islands.— T he top ograp h y o f  the shore lin e  o f  
K aula , N iih au , and o f  K auai (excep t for a section  o f the north  sid e)  
w as accom plished . T h e hyd rograp h y  from  th e  shore out to 1,000 
fa th om s in  the area about K aula , N iih au , and K au a i w as finished  
except for  the w aters on the north  sid e o f  K au ai, w here w ork w as in 
progress a t the close o f  the year.

T h e shore-lin e an alysis o f  O ahu Isla n d  was continued around the  
southeast coast to K aneohe B ay . D eta iled  inshore h yd rograp h y over  
the reefs w as done at D iam on d  H ead  and from  M akapuu P o in t to 
K ailu a  B ay.

I n  th e  P h ilip p in es .— O rig in a l surveys in  the S u lu  A rch ipelago  
were extended to include the group o f  islan d s about P ag u ta ra n g  
Islan d  and in  the area south o f  T aw i T aw i Islan d . A  revision  survey  
was m ade o f  M anila  Harbor.

T h e survey o f  the islands and w aters north  o f  L uzon Isla n d  was 
resum ed upon the cessation o f  the northeast m onsoon. On the east 
coast o f  L uzon , w ork w as com m enced on ex ten d in g  surveys north  o f  
P o lillo  Islan d . T he tr ian gu lation  in  central L uzon  w as carried on  
d u rin g  th e favorab le season. S u rveys w ere m ade a lon g  the north 
w est coast o f  M indanao.
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C oast P ilo t  -field w o rk .— T h e fo llo w in g  field exam ination s fo r  new  
ed ition s o f  P ilo ts  w ere co m p le ted :

1. A tla n tic  Coast P ilo t , S t. C roix R iver to Cape Cod.

2. In sid e  R oute P ilo t , N ew  Y ork  to K ey  W est.
3. P h ilip p in e  Islan d  P ilo t , P a r t I.
W ork  w as begun upon A tla n tic  C oast P ilo t , Cape H en ry  to 

K ey  W est.

Hydrography, topography, and triangulation  ( thi rd order) performed during
year

Locality

South coast, Long Island, N . Y —
Coast of N ew Jersey.......................
Potom ac R iv er...............................
Bogue Sound, N . C .......................
Coasts of N orth  and  South C arolina___
St. Johns R iver, F la ............................... .
Bocagrande and  vicinity, F la ............... .
V icinity of Anclote R iver, F la .............. .
Coast olT Pensacola, F l a . . . ...................
Louisiana coast.......................................
Coast of T exas..........................................
Coast of California...................................
Coast of Oregon. ................... ............... .
South of Colum bia R iver, Oreg..........
W illapa Bar, W ash..................................
O uter coast of W ash in g to n ................... .
S tra it of Juan  de Fuca, W ash.................
Puget Sound, W ash ...............................
South of San Ju a n  Island, W ash...........
Southeast A laska (C hatham  S tra it,

e tc .) .......................................................
B ays in  southeastern  A laska.................

Coast southeast A laska..........................

Coast southw est A laska......... .

Shuyak  S tra it, A laska...............

Porto Rico and  Virgin Islands..

O ahu Island , H aw aii................ .
H aw aiian  Islands........................
M anila B ay, P . I ........................

South of T aw i T aw i Island, P . I __
San Francisco, C a lif .........................
San boy Islands, P . I ..........................
B atanes Island, P . I ..........................
Sulu Archipelago, P . I ...................
E ast coast Luzon Island, P . I ..........
M urciélagos Bay, P . I .......................
Cap Island, Sulu Archipelago, P . I .  
N orthern  Luzon, P . I ........................

H ydrography T opography T riangulation (th ird  order)

N um ber 
of sound 

ings

Area
in

square
miles

Length 
of shore 
line sur 
veyed in 

miles

Area
sur 

veyed
in

square
miles

Length 
of scheme 
in miles

Area
covered

in
square
miles

N um 
ber of 
geo

graphi
cal 

posi
tions 

d eter 
mined

8,256 29 336 91 5 35 17
3,495 12 44 20 14 60 20
3,784 3 9 1 3 3 10
1,660 2 18 3 14 16 36

40, 752 1, 750 80 20 5
25 20 155

17, 744 35 52 10 22 58 12
25,359 49 66 15 15 25 13
3,384 192 43 2

46 ièô 40
766 225

50 270 60
94 185 85

34, 581 2, 73Ï 80 22
3j 687 11

53,203 3,260 180 118 35 12
800 1 13 3 87 13

8,599 33 73 28 17 101 69
5,506 92 3 1 97 34

} 18,681 /  156 
\w dl26 } 288 159 30 26

21.474 f 50 
l  9

} 210 84 35 105 82

20,112 '  1,255 202 219 6 484 13

7,226 f 792 
1 wd 8 } 96 115 80 122 83

7,637 43j 97 34 72 20

24,553 f 58 } 68 75 26 106 61

19,293 15 47 38 22
42,945 1,501 129 46 45 500 85

579 1
58,069 1,229

. . . . .
52 13 6Í 1,022 42

70,186 510 127 69 40 0
11 3

39,417 301 22 6 102
14; 981 2,950 132 101 5 7 6
11,298 71 29 4 25 200 4

. . . . 92 3,000 45
17,441 62 54 31 ................ 46 13
5,86-1 54 4 1 . . . . .

............
110 1,800 48

85 1,500 recon.
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G E O D ETIC  W O R K

T riangulation, first order: 
W ashington, forty-ninth

parallel.............................
California and N evada, Las 

Vegas-San Luis O bispo ... 
M inneso taand  Iowa, ninety-

fourth  m erid ian................
Georgia. C ity  of A tla n ta . . . 
South D akota and M inne 

sota, ninety-eighth M e 
ridian-A lbert L ea............

T o ta l..

T riangulation, second order: 
H aw aiian Islands, Island of 

O ahu..................................

T riangulation, th ird  order: 
New  Jersey, Bornegat B a y .. 
Pennsy lvan ia and  New 

Jersey, Delaware R iv e r .. 
M aryland, Chesapeake B ay . 
Virginia, A rlington C o u n ty . 
L o u is ia n a ,  M is s is s ip p i

R iver-C arainada Bay___
California, S anPedro-Point

M u g u ................................
Oregon, Colum bia River-

TiUamook B a y .................
Oregon, Tillam ook Bay- 

Alsea R iv er.......................

T o ta l.

T ota l.. "j_
T raverse, th ird  order: Ore- Í 

gon, C olum bia R iver-T illa- 
mook B ay .............................. j

Base lines, first order: 
California-N ovada, P a h -

ru m jp ............ .................„ J
Georgia, D eca tu r.................. i
Georgia, In m an ..................... I

T ota l..

Base lines, second order:
Alaska. K illisnoo.................
H aw aiian Islands, Scofield..

Total..

Base lines, th ird  order: 
Louisiana, G rand  Isle..
Oregon, Sand L ake___
Oregon, N e ta r ts ........... .

T o ta l..

Reconnaissance:
South D akota and  M inne- j 

sota, ninety-eighth  M e- | 
rid ian-A lbert L ea..............;

Length
of

scheme

Area
covered

M ilts
Square
miles

110 1.800

' 315 10,000

105 1,040
25 275

100 1,225

655 14,340

35 100

15 45

5 15
7 15
8 40

50 180

50 320

15 45

80 175

230 835

T raverse, first order:
W isconsin, Green Bay-La- i

Crosse.................................| 200
Georgia. C ity  of A tlan ta___ 55
O hio,W right F ield ,D ayton  j 40

15
2.9
1.8

19.7

2.4
2.7

3.2
1.2 
1.3

5.7

240 2,600

Length
of

scheme
Area

covered

R econnaissance-C on tinued . M il e s
Square
miles

M innesota, A lbert Lea-
R oy a lto n ........................ 215 2,600

M ary land , Virginia, W est 
V irginia , P ennsylvania, 
and  Ohio, P ittsbu rgh
A rc........................... .......... 260 3,900

Georgia, C ity  of A tlan ta__ 25 275
Georgia, C ity  of A tlan ta,

55
Ohio, W right F ield, trav-

40
H aw aiian Islands, Island

of O ahu........... .................. 85 250
N ew  Jersey, Barnegat B ay . 15 45
P ennsylvania and New  Jer-

sey, Delaw are R iver___ 5 15
M aryland , Chesapeake Bay. 7 15
Virginia, A rlington C oun ty . 8 40
Louisiana, M i s s i s s i p p i

River-A tchafalaya B a y .. . 90 315
California.San P edro-Point

M u g u ................................. 50 320
Oregon, T illam ook Bay-

Y acbats R iver................... 90 200

T o ta l....... ....................... 1,185 10,575

Leveling, first-order:
South D akota—

R apid  C itv -E dgem ont__ 87.3
169.4

L o y a l t o n - Z e e l a n d ,
N.  D a k ........................... 52.0

California—
S a n  Fernando-Saugus-

M o lav e-Saugus.............. 244.0
San Diego—Y um a............. 204.9

15.6
Colorado—

Salida-G rand Ju n c tio n __ 192.7
C heyenne W ells-LaSaU e.. 359.0

Arizona—
Y um a-II assayam pa.......... 137,5
Y ucca-G ila B end .............. 206.0

N ew Mexico —V a u g h n -
126.8

M a s s a c h u s e t t s —S p rin g -
110.0

T errito ry  of H aw aii—
H ilo-Sum m it of M au n a

65.0
157.0

2.127.2
—

Sum m ary:
F irst-order triangula tion__ 655 14,340
Second-order tr iangula tion .. 35 100
T hird-order triangula tion-. . 230 835
First-order traverse.............. 295

7
First-order base lines........... 19.7
Second-order base lines........ 5.1
Third-order base lines.......... 5.7
Reconnaissance..................... 1,185 10, 575
First-order leveling.............. 2,127. 2
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O f  tlie  four projects o f  first-order trian gu la tion  on w hich work 
w a s  done d u rin g  th e  year, tw o  w ere com pleted  w h ich  were o f  specia l 
im portance in  th a t th ey  were th e la st projects to be inclu ded  in  the  
read ju stm en t o f  the trian gu lation  in  the w estern h a lf  o f the U n ited  
States. B o th  projects w ere very difficult, because o f  the topography  
•of the regions covered. T h e first w as a lon g  the forty -n in th  p aralle l 
in  northern W ash in gton  w here th e  m ountains are very difficult o f  
access and w here forest fires delaved  th e progress o f the party . F iv e  
•observing p arties were used on th is  project, and the work w as done  
w ith  considerable risk  o f  in ju ry  to  the m en engaged  upon it. T he  
other im portant project w as th e arc o f  tr ian gu la tion  ex ten d in g  from  
L a s V egas, N ev., to  San  L u is O bispo, C a lif., across the desert regions  
over and south o f  D eath  V a lley .

T h e  reasons for  the readju stm ent o f  th e  first-order trian gu la tion  
w est o f  th e n in ety -e igh th  m eridian w ere g iven  in  la st year’s report. 
B rie fly , the process o f  a d ju stin g  new  work in to  old  w hich  had been 
fo llo w ed  for m any years resu lted in a gradual accum ulation o f error 
to  such an extent that, frequently , the errors caused by the ad ju st 
m ent w ere m uch larger than  those incidental to the field observations  
and were b eg in n in g  to be o f  such m agnitude th at th ey  could be de 
tected w ith  a good en gin eer’s transit. T he change in geograph ic  
p osition  o f the p o in ts a long  th e w est coast, caused by the readjust 
m ent, w ill not in  any case exceed 140 feet, and th is  w ill cause the  
projection  lin es on the standard topograph ic m ap to be sh ifted  less 
than one-fortieth  o f an inch.

W ith  the com pletion  o f  the general schem e o f  first-order tr ia n g u la 
tion in the w estern p art o f  the country , the grea ter  part o f  our  
a ctiv ities  in estab lish in g  first-order horizon ta l control w ill be tran s 
ferred during the n ext few  years to the eastern h a lf  o f  th e U n ited  
States. T h is does not m ean that a ll o f  the first-order triangu lation  
in  the western h a lf o f  the country is com pleted , but a grid iron  sy s 
tem  has been established , w ith  belts o f tr ian gu la tion  from  200 to 400 
m iles apart. Several thousand m iles o f  first-order triangu lation  
m ust yet be run in  the W est, but m any years o f  w ork w ill be required  
to  estab lish  as effective control in  the E a st as now  ex ists  in the W est.

W ork w as begun in the large area in c lu d in g  and surrounding  
Io w a , m ore than 150,000 square m iles in extent, w h ich  is en tirely  
devoid  o f  first-order tr ian gu la tion  and traverse. One p arty  ran a 
l in e  o f  first-order traverse from  Green B ay , W is., through W isconsin  
R ap id s to L a Crosse. A n other party  began a north and south belt 
•of trian gu la tion  in northern Iow a  and in  the latter part o f  the fiscal 
year a th ird  party  began work in S ou th  D ak ota  on an east and w est 
arc w h ich  w ill extend  to L a C rosse and connect w ith  th e northern  
Iow a trian gu lation .

T h is la tter  party  is u sin g  th e B ilb y  m ovable steel tow er for  
tr ia n g u la tio n  w hich has been recently  devised  and w hich is designed  
to  take th e  p lace o f  the w ooden tow ers form erly  erected a t sta tion s  
in  level country. T h e w ooden tow ers had to  be abandoned after  
b e in g  used once. T h e tow ers used in trian gu la tion  in flat country  
are required to  extend  to  an average h eigh t o f  about 65 fee t in  order  
to  enable th e observer to  see over the trees and to counteract the  
effect o f  curvature o f  the earth ’s surface. T h e cost o f  b u ild in g  the  
w ooden  tow ers maires trian gu la tion  in level country  very expensive.
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T he resu lts obtain ed by the party  u sin g  the steel tow ers d u rin g  the 
la st  m onth  o f  th e fiscal year ind icate that the u n it cost o f  first-order 
tr ian gu la tion  w ill be reduced 25 to 35 per cent by the use o f  the 
steel towers.

R econnaissance for  first-order trian gu la tion  w as carried on in 
tw o sections o f  the country d u rin g  the la tter  part o f the year; the 
first w as on a belt o f  trian gu la tion  ex ten d in g  from  the v ic in ity  o f  
H agerstow n , M d., past P ittsb u rg h , P a ., to  a junction  w ith  the first- 
order tr ian gu la tion  o f  the U n ited  S tates L ak e S u rvey  on L ake E rie, 
near P a in esv ille , O hio. T he other reconnaissance w as executed along  
th e route now  being fo llow ed  b y  th e  party  w ork in g  in  M in nesota  and 
N orth  D akota .

W ork w as done on o n ly  tw o  lev e lin g  projects under our own 
appropriations. T h e  first lin e , w h ich  w as in  S ou th  D ak ota , w ill 
la ter be extended northw ard  to a junction  w ith  an east and w est 
level lin e  near M in ot, N . D ak . T he other level line w as run in 
C aliforn ia  and A rizon a , p artly  under th e appropriation  fo r  control 
surveys in  earthquake regions. T hese lin es in  C a lifron ia  are de 
sign ed  to  cross the m ajor fa u lt  zones in  th at region  in  order to 
fu rn ish  a m eans for  d eterm in in g  th e am ount o f vertica l d isp lace 
m ent caused by fu tu re earth  m ovem ents. L ines w ere run from  
Sau gu s to  B akersfield , from  B akersfield  to M ojave, and from  M ojave  
to  S au gu s in  th e region  northw ard  from  L os A n geles. In  southern  
C aliforn ia  a line w as run from  San  D ieg o  eastw ard to Y um a, A riz ., 
and thence to  a conneciton at H assayam pa w ith  a lin e  o f  lev e ls  run 
in  cooperation  w ith  th e  U n ited  S ta tes G eological Survey.

P a rt o f  the line from  San  D ieg o  to Yum a w as run through  M exican  
territory . T he consent o f  the M exican G overnm ent w as obtained  
and a representative o f  that G overnm ent w as w ith  the p arty  p art o f 
the tim e. B ench  m arks furn ished  by the M exican G overnm ent were 
set a lon g  the M exican portion  o f  the lin e  by our party.

F iv e  level lin es were run during th e  year in  cooperation  w ith  other 
organizations. On fou r o f  these projects the U n ited  S ta tes  G eo log 
ical Survey  furn ished  the m oney for field  expenses w h ile  th is  bureau  
fu rn ish ed  the observer and the instrum ental equipm ent. T w o o f  these  
cooperative projects w ith  the G eological S u rvey  were in  Colorado, 
the th ird  in  A rizona, and the fourth  in  N ew  M exico.

In  M assachusetts a lev e lin g  party  w orked on a sim ilar cooperative  
basis w ith  th e M etropolitan  D istr ic t W ater S u p p ly  C om m ission o f  
B oston  in ex ten d in g  a line o f  levels from  S p rin g fie ld  to O akdale. 
T h e lin e  from  O akdale to B oston , to  a connection w ith  ex istin g  levels  
o f the C oast and G eodetic S u rvey , w as run w ith  m oney from  our 
ow n appropriation .

C ooperation was extended  on tw o other surveys, first w ith  the city  
o f  A tla n ta  in  execu tin g  horizontal and vertica l control over the  
region surrounding th at c ity  and second w ith  the A ir  C orps o f  the  
U n ited  S ta tes  A rm y in  execu tin g  first-order traverse near D ayton , 
O hio. T h is  traverse w ill be used by the A ir  C orps in  determ in ing  
the am ount o f  error in  the experim en tal a irp lane m apping.

T w o field parties were engaged  d u rin g  p art o f  th e season on field  
astronom ic and g ra v ity  observations. A d van tage  w as taken o f  the  
arrangem ents m ade by the In tern ation a l G eodetic and G eophysical 
U n ion  to estab lish  a new  w orld  lon gitu d e net, and sta tion s a t H o n o 
lu lu  and at M anila  were connected in to  the in ternational net. A t  both
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places new  astronom ic sta tion s w ere estab lished  and both astronom ic  
and geodetic connections were m ade w ith  the o ld  lon g itu d e stations. 
A  few  g ra v ity  stations w ere also estab lished  in the P h ilip p in e  
Islan d s. G ravity  observations were m ade on the island  o f  H a w a ii at 
th e  sum m its o f  M ount K ilauea and M auna L oa V olcanos and at H ilo  
on  th e coast. A  line o f  levels w as run from  the base o f  K ilau ea  
V olcano to  th e  sum m it and bench m arks w ere established a long  the  
route. I t  is  believed that th is  w ork w ill be o f  grea t value to  seis 
m olog ists and vo lcan olog ists in  th eir  stu d ies o f  volcan ic  phenom ena.

In  the H a w a iia n  Is la n d s a party , w ork in g  in  cooperation w ith  the  
U n ited  S ta tes  A rm y, the T erritoria l governm ent, and the U n ited  
S ta tes G eological S u rvey , extended a line o f levels through  p art o f  
th e  island  o f  Oahu. L ater, the sam e party , in  cooperation w ith  the 
A rm y  and the T erritoria l governm ent, revised  and strengthened  the  
m ain  schem e trian gu la tion  over O ahu, and w as engaged  on th is  work  
at th e end o f  the year.

T he In tern ation al L atitu d e S ta tion  a t U k iah , C a lif., w as operated  
th rou gh ou t th e fiscal year. In  ad d ition  to the regular observations, 
the observer in  charge m ade an in vestiga tion  o f  th e effect o f  t ilt in g  
o f  the la titu d e p ier  on  the observed latitu de. A  paper describing  
the resu lts w ill appear in the A stronom ical Journal.

M A G N E T IC  A N D  SE ISM OL OG IC  W O R K

T h e m agnetic and seism ologic  work accom plished d u rin g  the fiscal 
year w as as fo llo w s:

T h e field work consisted in  occupation o f  repeat sta tion s to d eter 
m ine the change in  the earth ’s m agnetism , occupation o f  new  stations, 
and replacem ent o f  d efective  stations from  C a lifo rn ia  to  U ta h  and  
from  N ew  M exico to  A rkansas and M issouri. A lo n g  the coasts o f  
the U n ited  S ta tes  and in A lask a  observations w ere m ade at a num ber 
o f  sta tion s in  connection w ith  hydrograph ic work. A  num ber o f  
sites were in vestiga ted  on  the island  o f  O ahu, H a w a ii, to  determ ine  
their  su ita b ility  for observatory w ork look in g  tow ard a tran sfer from  
the present site.

B o th  m agnetic and se ism olog ica l w ork was carried  on contin uously  
at the observatories at San  Ju an , P . R .; C heltenham , M d.; T ucson, 
A riz .;  S itk a , A la sk a ; and H on olu lu , H a w a ii. A d d itio n a l w ork o f  
im portance included the im provem ent o f  the new  site in P orto  R ico; 
in vestiga tion a l w ork a t C heltenham , w hich is  resu ltin g  in  im proved  
m ethods and econom ies a t a ll the observatories and at the W a sh in g 
ton office; in v estig a tio n  o f  a new  seism ograph at T ucson, w hich is 
an essential prelim inary to  su itable in sta lla tion s at other sta tions;  
in vestigation s o f  aurora and m agnetic storm s and their  relation  to  
radio and cable transm ission  at S itk a ; and the use o f  a new  site  at 
the U n iv ersity  o f  H a w a ii, H on olu lu , for a seism ograph in an attem pt 
to so lve the difficulties in connection  w ith  the present unsatisfactory  
site o f  the m agnetic observatory.

T ID E  A N D  C U R R E N T  W O R K

In  add ition  to num erous short series o f  tid e  observations a long  the  
coasts o f  the U n ited  S tates and possessions in  connection  w ith  hydro- 
graph ic surveys, tid e  observations were contin ued  at prim ary tid e  
sta tion s o f  th e  bureau for th e purposes o f  fu rn ish in g  general t id a l
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control for hydrograph io  surveys in th e various regions represented  

and fo r  th e determ in ation  o f tid a l datum  planes.

Primary tide stations

P o r t l a n d ,  M e,

P o r t s m o u t h .  N . H . ( c o o p e r a t i v e ) .

B o s t o n ,  M a s s .

N e w  Y o r k ,  N . Y . ( p a r t  y e a r ) .

P o r t  H a m i l t o n ,  N . Y . ( p a r t  y e a r ) .

A t l a n t i c  C i t y ,  N . J .
P h i l a d e l p h i a ,  P a .
B a l t im o r e ,  M il.
C h a r l e s t o n ,  S .  C.

K e y  W e s t ,  F la .
P e n s a c o l a ,  F la .
G a lv e s t o n ,  T e x .

T id e  observations, secondary s ta tio n s .— In  add ition  to  the prim ary  
stations, short series o f  tid e observations were m ade at 142 secondary  
stations in  connection w ith  h yd rograp h ic w ork, these records to ta l 
in g  16 years 8 m onths.

T id e  observations, ou tside sources .— T id e records were received  
from  sources outside th is  bureau from  16 tide stations, to ta lin g  9 
years 8 m onths o f  record.

F o llo w in g  is a brief sum m ary o f  a ll tid e records for the fu ll  fiscal 
year from  a ll sources:

L a  J o l la ,  C a l i f .
L o s  A n g e l e s ,  C a l i f ,  ( c o o p e r a t i v e ) .  
S a n  D ie g o ,  C a l i f ,  ( c o o p e r a t i v e ) .  

S a n  F r a n c i s c o ,  C a l i f .
A s t o r i a ,  O r e g .
Seat t l e,  Was h .
K e t c h i k a n ,  A l a s k a .
V a ld e z ,  A l a s k a .
S e w a r d ,  A l a s k a .
H o n o l u l u ,  H a w a i i  ( c o o p e r a t i v e ) .  
H il o ,  H a w a i i  ( p a r t  y e a r ) .

Summary of tide records received

Stations Years M onths

38 13 5
G ulf coast......... .................................................................................................. 14 4 1
Pacific coast......................................................................................................... 20 8 6
Alaskan coast........................................................ ............................................. 14 4 3
O utly ing te rrito ry .............................................................................................. 23 11 7

T ota l.......................................................................................................... 109 41 10

C u rren t observations .— D u rin g  th e year current observations wrere 
m ade on D iam ond  S h oa ls and B oston  L ig h t V essels. In  addition , 
short series o f  current observations were m ade at a num ber o f  stations  
as listed  in  the sum m ary below .

Summary of  current observations received

Stations Years M onths

2 2
Short series.......................................................................................................... 14C 1 2

T ota l.......................................................................................................... 148 3 2

T he currents in  San  B ernardino C hannel, P h ilip p in e  Isla n d s, are 
stron g  and vary consid erably. In  order to  fu rn ish  the m ariner ac 
curate predictions for  th is  im portant w aterw ay, one m onth  o f  cur 
rent observations were m ade near the end o f  the la st fiscal year by
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the p arty  on the steam er F a th o m er. T hese observations were ana 
lyzed  at th is  office and predictions m ade and issued as a supplem ent 
to  the P acific  C oast Current T ab les fo r  th e  calendar year 1927.

D u rin g  the year th e  current and tid e  survey o f  B oston  and P o rts 
m outh  H arbors, begun near the end o f  the la st  fiscal year, w as com 
pleted . T h is  w ork extended over a period o f  three m onths and covered  
observations a t 90 current sta tion s and 15 tid e  stations.

A t  th e  close o f  the current survey o f  P ortsm outh  H arbor a subparty  
from  th is  party  connected by sp ir it  levels th e tid a l bench m arks at 
S ton in gton , W est M ystic , N ew  L ondon, N ean tic, N ew  H aven , and 
M ilford , Conn.

T he tid e sta tion  at D ayton a  B each , F la ., destroyed by a storm  on 
J u ly  27, 1926, w as reestablished in Ju n e, 1927. F u n d s for  the re 
estab lishm ent o f  th is  sta tion  were m ade availab le in  th e first defi 
c iency b ill.

T h is  bureau cooperated in  the m aintenance o f tid e stations at P o rts 
m outh , N . H ., Jam aica  B a y , N . Y ., L os A n geles , C a lif., S a n  D iego , 
C a lif., and H onolu lu , H a w a ii, and arrangem ents are b eing  m ade for  
th e establishm ent, soon after  the beg in n in g  o f the n ext fiscal year, 
o f  a cooperative tid e  station  a t th e naval op eratin g  base, H am pton  
R oads, Va.

T h e  tid e station  at Cape M ay, N. J ., h a v in g  fu lfilled  th e purposes 
for  w hich it  was established , w as d iscontinued  D ecem ber 31, 1926.

T id e sta tion s w ere estab lished  at th e fo llo w in g  places d u r in g  the  
y e a r : P ortsm outh , N . H . ; N ew  Y ork  (B a tte r y ) , F o r t H a m ilto n ; H ilo , 
H a w a ii; and three in  J am aica B a y , N . Y . T h e stations at P ortsm outh  
and in  Jam aica  B a y  are cooperative stations.

T em perature and d en sity  observations, frequ en tly  requested by  
operators o f cold -storage p lants, by fish in g  concerns, and by in v esti 
gators o f  the ravages o f  p ile -b orin g  lim noria , were m ade at a ll p r i 
m ary tid e sta tion s m aintained  by th e  bureau at no increased cost. 
Short series o f  these observations were also m ade at a ll current sta 
tions occupied in  B oston  and P ortsm ou th  H arbors b y  th at current 
survey party.

T h e  fo llo w in g  cooperation  w as g iv en  th is  bureau in  tid a l work  
during the y e a r :

T h e N a v y  cooperated in the establishm ent and m aintenance o f  tide  
stations a t the n avy  yard , P ortsm outh , N . H ., and at San  D iego , 
C alif.

Capt. G. S t. M aur Stocker, Sw atow , C hin a, is  fu rn ish in g  the rec
ords from  a series o f  tid e observations b ein g  obtained at the entrance  
to S w atow  H arbor.

T h e ch ie f  hydrographer, Canal Zone, fu rn ished  tid e  observations 
for  the fu ll year at tw o stations in  th e C anal Zone.

T he d istrict engineer, U n ited  S ta tes A rm y, W ilm in gton , D el., ob 
ta ined for  th is  bureau three-m onth  series o f  tid e observations in  the  
M aurice and C ohansey R ivers.

T he c ity  o f  L os A n g eles  and the T erritory  o f  H a w a ii are cooperat 
in g  in the m aintenance o f  tid e  stations at L os A n geles and H on olu lu , 
respectively .
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W A S H IN G T O N  O F F IC E

T he organ ization  o f  the W ash in gton  office has rem ained substan 

t ia lly  th e sam e as during the preced ing fiscal year.

C H IE F  C L E R K

T h e p rin cip a l duties o f  th is  d iv ision  are th e care, custody, and 
upkeep o f  the b u ild in gs occupied by th e b u rea u ; th e supervision  of  
the expend itu res for office expenses, in c lu d in g  th e purchase o f  sup 
p lies fo r  th e office, for  chart p r in tin g  w ork, and to som e ex ten t for 
the f ie ld ; the care o f  m ost o f  th e  o r ig in a l records o f  the field  surveys, 
as w ell as th e  library o f p rin ted  p u b lica tio n s; the general supervision  
o f  a ll m atters re la tin g  to the personnel w ork, in c lu d in g  reports o f  
leaves o f  absence; the custody and accountin g for the receipts from  
the sale o f  charts, pub lications, e tc .; and the d irection  o f  th e engineer, 
electrician , w aten , m essenger, labor forces, and other em ployees  
engaged  in  the care, m aintenance, and protection  o f  th e build in gs  
occupied by th e bureau in  the D istr ic t o f  Colum bia.

C ooperation w ith  the d iv is io n  o f  terrestria l m agnetism  and seis 
m ology  in  stim u la tin g  in terest o f county  surveyors and c iv il engineers 
in  the inspection  and m aintenance o f  the m agnetic stations already  
estab lished  by the bureau has continued throughout the year.

In  th e library and archives 134 hydrograph ic and 96 topographic  
sheets, each representing  new  surveys m ade by the bureau, were 
received. O ther add itions were blue p rin ts (m ostly  sh ow in g  surveys 
m ade by A rm y E n g in eers), 676; m aps, 1,569; charts, 1,891; field, 
office, and observatory records, 4 ,019; photographs and negatives, 
274; p rin ts, 264; lantern slides, 165; books, 441.

T h e  to ta l num ber o f perm anent and tem porary em ployees in  the 
office and field forces, w h ich  includes com m issioned officers and all 
em ployees appointed  through civ il-serv ice  certification  is, office force, 
201; field  force, 203; to ta l, 404. T hese figures do not include the 
persons engaged  as rodm en, chainm en, helio tropers, and others in  the  
field parties nor any en listed  m en on vessels.

T h e  sta tistics  in  regard to  leave o f absence d u rin g  th e  calendar  
year are, annual leave, 7,684 d ays; sick leave, 2,304 d ays; w ithout- 
p ay  leave, 609 d a y s ; and accrued leave, 3,017 days. W h ile  the num 
ber o f em ployees naturally  varied  on account o f resign ation s and 
vacancies, calcu lated  on the num ber actu a lly  in  the service on June  
30, 1927, as a basis o f  com putation , the average annual leave taken  
d u rin g  the year by each em ployee w as approxim ately  19.02 days, and  
sick  leave 5.70 days.

T he receipts from  the sale  o f charts and nautical pub lications pre 
pared by th e  bureau am ounted to  $58,973.63, and th e fu n d s realized  
from  the sale  o f  old  property, w ork done, and m iscellaneous sources 
am ounted to  $9,00&.23.
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D IV IS IO N  OP H Y D R O G R A P Y  A N D  T O P O G R A P H Y

T h is  is the d iv ision  o f sh ip  surveys. I t  has charge o f  the work  
o f  a ll o f  the survey sh ip s and p ractica lly  a ll o f th e sm aller parties  
using floatin g  equipm ent. R egu lar and routine duties com prisin g  
th e preparation  o f  instructions, review  o f  field  work, the a llotm ent 
o f  funds, m aintenance o f  equipm ent, and p arty  personnel m atters  
require m ost o f the tim e o f  th e personnel o f  the d iv ision .

H ow ever, considerable effort has been g iven  to im provem ent in  
operations and equipm ent. In v estig a tio n s  and research in to  the  
problem s o f  radio acoustic ran g in g  and in  echo sounding have been 
m ade. T w o  add itional sh ip s have been equipped for  ecfio sounding  
and three radio d irection  finders insta lled . Several portable radio  
outfits for  use in  m ain ta in in g  com m unication  betw een a sh ip  and  
its  detached launch parties have been p laced in  operation , and a 
sm all m otor-driven sound ing  m achine for  launch use w as designed  
and is b ein g  built- P la n s and specifications fo r  a w atchm an’s house 
at the K etch ikan , A laska, boathouse, and also fo r  extensive altera 
t ion s to  the hu ll and m achinery o f  tw o 40 -foot N a v y  steam  launches 
w ere prepared- T w o sets o f  prelim inary p lan s for  a new  D iesel 
electric sh ip  o f  approxim ately  600 tons d isplacem ent have been m ade.

T he new ly  organized tra in in g  section , whereby officers en tering the  
service are g iv en  short in ten sive instructions in  sh ip  and field work, 
has been m ain tained  throughout the year w ith  good results.

C onsiderable progress has been m ade in  b rin g in g  up to date the  
various coast and inside route p ilo ts. A t  present th ey  are in  quite  
a sa tisfactory  condition , th e  average age o f  the p ilo ts  h a v in g  been 
reduced from  5 years and 2 m onth s to  3 years and 7 m onths. New  
ed itions o f the fo llo w in g  p ilo ts  w ere issued:

At l ant i c Cons t  Pi l ot ,  Cape Cod t o Sandy  Hook .
Paci f i c Coast  Pi l ot .
Al aska Pi l ot ,  Par t  I I .
I nsi de Rout e Pi l ot ,  Ne w Yor k  t o Ke y  West .
I nsi de Rout e Pi l ot ,  Coas t  of  Ne w Jer sey.

T he usual annual supp lem ents to a ll C oast P ilo ts  for  w hich  new  
ed itions were n ot in p r in t were com piled and issued. W ork on a 
hydrographic and also  a topograph ic m anual has begun.

D IV IS IO N  OF G E O D ESY

T he fo llo w in g  im portant p ieces o f  w ork were com pleted during  
the year or were in progress at th e end o f  the fiscal y e a r :

Computation anil adjustment of iriangulatuyn and traverse—

1.  Read j us t ment  of  f i r st - or der  t r i 
angul at i on west  of  t he ni net y- ei ght h 
mer i di an.

2.  Sout heast  Al aska.
3.  Al ong t he Del awar e and Schuyl 

ki l l  Ri ver s f r om obser vat i ons by  t he 
Uni t ed St at es Engi neer s.

Computation of base lines—

Pahr ump,  Cal i f or ni a- Nevada.
Decat ur ,  Ga.
I nman,  Ga.

6 6 6 9 8 — 2 7 t -------1 5

4.  Bar negat  Bay,  N.  J. ,  f i el d wo r k  
execut ed by  t he Engi neer i ng Cons er va 
t i on Commi s s i on of  Ne w Jer sey.

5.  Ro c k a wa y  Beach,  N.  Y.
6.  Ar l i ngt on Count y,  Va.
7.  Puget  Sound.
8.  Uk i ah l at i t ude st at i on connect i on.

Poi nt  Gust avus,  Al aska.  
Ki l l i snoo,  Al aska.
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Computation of first-order traverse—Oreen Bay to La Crosse, Wis. 
Computation of lines of first-order leveling—

1.  Bur bnnk - San Pedr o,  Cal i f .
2.  Rapi d Ci t y - Edgemont ,  S.  Dak .
3.  Sal i i l a- Gr and Junct i on,  Col o.
4.  Vi vi an- Loyal t on,  S.  Dak .
5.  Chey enne Wel l s - La Sal l e,  Col o.

6.  Sai l gus- Baker sf i el d - Mo j av e  - Sau 
gus,  Cal i f .

7.  San Di ego,  Cal i f . - Yuma,  Ar i z.
8.  Yuma- I I as s ay ampa,  Ar i z.

Computation of astronomic work— -

1.  Az i mut hs :  Twent y - ni ne st at i ons i n t he west er n par t  of  t he Uni t ed St at es 
and i n Al aska.

2.  Longi t udes : T wo  st at i ons i n t he wes t er n par t  of  t he Uni t ed St at es.  Co m
put at i ons ar e i n pr ogr ess f or  t he t wo  wor l d l ongi t ude st at i ons at  Honol ul u 

and Mani l a.
3.  Lat i t udes : Si xt een st at i ons i n t he wes t er n par t  of  t he Uni t ed St at es and 

i n Ca na da  near  t he f or t y- ni nt h par al l el  boundar y.
4.  Comput at i on of  t r ue geodet i c az i mut h at  t wo Lapl ace st at i ons.
5.  Th e  comput at i on of  t he r educt i on f or  t opogr aphy  and i sost at i c c ompen 

sat i on f or  1 st at i on i n t he Uni t ed St at es,  4 st at i ons i n t he Hawa i i an  I sl ands,  
and f or  90 st at i ons at  sea det er mi ned on a s ubmar i ne by  Dr .  F.  A.  Vei l i ng 
Mei nesz,  of  t he Net her l ands.  Th e  sea st at i ons ar e i n t he Medi t er r anean Sea,  
At l ant i c Ocean,  Car i bbean Sea,  and  Paci f i c Oc ean and wer e  near l y al l  est ab
l i shed on Doc t or  Mei nes z ’s r ecent  t r i p t o J av a by  wa y  of  t he Pa n a ma  Canal .

0.  An  i nvest i gat i on t o det er mi ne t he appr ox i mat e depr essi on of  t he geoi d i n 
t he deep par t  of  t he At l ant i c Oc ean di r ect l y east  of  Char l est on,  S.  C.

7.  A  comput at i on t o det er mi ne t he aver age i sost at i c anomal i es f or  a number  
of  equal - ar ea sect i ons of  t he Uni t ed St at es.

O ther in vestiga tion s w ere carried on d u rin g  the year in  the fo llo w 

in g  subjects: In terior o f  the earth ; varia tion  o f  la titu d e; C a lifo r 
n ia earthquake.

T h e fo llo w in g  pub lications w ere issued by the d iv is ion  d u rin g  the 
fiscal y e a r :

Ser i al  356.  Us e of  t he gr avi t y pendu l um as a t i mepi ece.

Ser i al  360.  I sost at i c condi t i on of  t he Uni t ed St at es as i ndi cat ed by  gr oups 
of  gr avi t y st at i ons.

Speci al  publ i cat i on No.  65,  Ser i al  368.  A  n e w and  compl et el y r evi sed edi t i on 
of  I nst r uct i ons t o l i ght  keeper s on f i r st - or der  t r i angul at i on.

Speci al  publ i cat i on No.  130,  Ser i al  378.  Tabl es f or  Al ber s pr oj ect i on.

T h e fo llo w in g  were in  press at the close o f  the fiscal year:

Speci al  publ i cat i on No.  134.  Geodet i c  oper at i ons i n t he Uni t ed St at es,  J anu 
ar y 1,  1924.  t o Dec ember  31.  1926.

Speci al  publ i cat i on No.  137.  Ma n u a l  of  f i r st - or der  t r aver se.

D IV IS IO N  OF C H A R T S

T he dem and for our charts and other p ub lications continued to 
increase during  the year, as is evidenced by the figures a lready g iven , 
sh o w in g  the total issue and condem nation o f charts and issue o f 
C oast P ilo ts , T id e  and Current T ab les, and other pub lications sold 
for a price.

T h e figures for 1927 are the largest o f  any year sin ce the war, 
w hen, o f  course, the dem and for  our products w as unprecedented. 
T he task o f k eep in g  the charts in  p r in t so as to be able at all tim es 
to m eet th is  increased dem and w ith ou t p r in tin g  large supp lies which  
w ould  resu lt in  excessive condem nation as new  in form ation  w as re 
ceived. has been one to  w hich  th is  office has g iv en  constan t and 
carefu l study, w ith  the resu lt that the condem nation, never large, 
w as last year below  th e average for the five-year period ending  
J u n e  30, Î927.
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R econstruction  o f  th e  fo llo w in g  charts w ill  be undertaken d u rin g  
th e  com ing fiscal year, and such progress w ill be m ade as th e s itu a 

t io n  p erm its:

No.  205.  De l awar e  Ri ver — Wi l mi n g 
t on t o Phi l adel phi a.

No.  954.  Pa n a ma  Canal  an d  a p 
pr oaches.

No.  1001.  Ches apeak e Ba y  t o St r ai t s 
of  Fl or i da.

No.  4108.  Ha na pe pe  Bay.
No.  4112.  Ha n a ma u l u  Bay.

In sertion  o f  the fo llo w in g  p lans

No.  1226.  Bl ac k  Ri ver .
No.  5602.  Rockpor t  Landi ng.

No.  5535.  San Fr anci sco Bay,  Vi si t a
t i on Poi nt  t o Poi nt  Bl uf f .

No.  6300.  Geor gi a St r ai t  and St r ai t  
of  J u an  de Ft t ca.

No.  8218.  Pybus,  Hobar t ,  and Wi n d 
h a m Bays.

No.  8701.  Mor z hov oi  Ba y  and I sa-  
not ski  St r ai t .

on ex is t in g  c h a r ts :

No.  5703.  Russ i an Gul c h Landi ng.  
No.  5703.  Gr eenwood Landi ng.

D IV IS IO N  OF T E R R E S T R IA L  M A G N E T IS M  A N D  SEISM O L O G Y

M a g n etic  w o rk .— C h ief consid eration  has been g iv en  to m akin g the  
accum ulated in form ation  availab le  for th e  use o f  th e public. 
A lth o u g h  on account o f  insufficient personnel m uch m ateria l rem ains  
unpublished , continued developm ent o f  new  m ethods and in stru 
m ents has m ade it  possib le to  m ake som e progress on work th a t had  
p rev iou sly  been stopped , and has helped  to  reduce the quan tity  on  
hand o f  the resu lts w h ich  arc stea d ily  b eing  obtain ed from  the  
observatories.

M agnetic in form ation  has been in  constant dem and from  local 
surveyors, and there has been continuous supp ort o f  th e efforts to  
determ in e by correspondence w ith  them  and others the present con 
d itio n  o f  m agnetic stations used in correcting the surveyor’s  in stru 

m ents so th a t better surveys m ay be m ade. B y  the end o f  the n ext  
fiscal year the condition  o f  m ost o f  the m agnetic stations in the  
U n ited  S ta tes  w ill be know n. T h ose w ho are u sin g  m agnetic m ethods 
in the search fo r  o ils  and m inerals have m ade frequent use o f  the  
m agnetic  stations, m agnetic  observatory resu lts, and m agnetic p u b li 

ca tions; investigators o f  th e difficulties o f  radio tran sm ission  have  
u tilized  the m agnetic records o f  th e bureau ; assistance has been g iven  
to  un iversities estab lish in g  courses in geop h ysics w h ich  included  
work in terrestria l m agnetism ; and other G overnm ent bureaus, pri 

vate in stitu tion s, and electrical com panies have benefited from  th is  
bureau’s work.

T h e program  o f  m odern izing  the instrum ental equipm ent has gone  
on  stead ily , and as a resu lt o f  th e cooperation o f  the instrum ent d iv i 
sion , m ost o f  th is equipm ent is  in excellen t condition  a t a very m od 

erate cost.
T he progress o f  the cam paign  to  g e t in touch w ith  loca l surveyors  

has now  reached the p o in t where the bureau is in contact w ith  sur 
veyors or local organ izations throughout the country. T h e condition  
o f  243 sta tions were reported by them  during  the fiscal year o f  1927, 
lea v in g  about 1,250 m arked stations whose cond ition  is unknown.

E ffective cooperation has been m aintained  w ith  th e  Colorado  
School o f  M ines, the C arnegie In stitu tio n  o f  W ash in gton , and various 
com m ercial organizations.

M embers o f  the d iv ision  have taken part in  the activ ities o f  the  
A m erican G eophysical U n io n  and the In ternational G eodetic and  
G eophysical U n ion , and have held  office in  these organizations.
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S in ce the work o f  the bureau bears a defin ite rela tion  to national and 
in ternational activ ities  in the sam e subjects, close contact w ith  those  
interested  in  the work is  im portant to avoid overlap p in g  or om ission  
o f  im portant functions.

T h e fo llo w in g  pub lications were issued during  the y e a r :

Magnet i c  Decl i nat i on i n t he Uni t ed St at es f or  1925,  i ncl udi ng i sogoni c 
ma p s  f or  t he Uni t ed St at es f or  J anuar y  1,  1926.

Resul t s  of  Magnet i c  Obser vat i ons i n 1925.

T he fo llo w in g  pub lications were in  the hands o f  the printer at the
close o f  the fiscal y e a r :

Magnet i c  Decl i nat i on i n Cal i f or ni a and Ne v a d a  i n 1926.
Obser vat or y Resul t s  f or  Chel t enham,  Md. ,  1923- 24.
Resul t s of  Magnet i c  Obser vat i ons ma d e  i n 1926.
Pr ogr ess i n Ter r est r i al  Magnet i s m i n t he Uni t ed St at es 1926- 27.

T he fo llo w in g  pub lications were in preparation:

Magnet i c  Decl i nat i on i n Tex as  i n 1927.
Magnet i c  Tabl es and Char t s  f or  1925.

S e ism o lo g y .— T he principa l aim  has been to  collect and pub lish  in 
convenient form  all in form ation  regard ing earthquakes occurring in 
the U n ited  S ta tes  and the regions under its  jurisd iction . T h e in fo r 
m ation has come partly  from  reports o f  those experiencin g  the earth 
quake, and the continued cooperation o f  th e  W eather B ureau in  
securing such reports from  its observers has aided greatly . I n  a d d i 
tion specia l cooperation is being organized  in  parts o f  th e country  
m ost lik e ly  to  be affected by earthquakes. A s  instrum ental in form a 
tion  is necessary, the resu lts from  the five observatories o f  th e bureau, 
the station  a t th e U n iv ersity  o f  C hicago now  operated by th is  bureau, 
and contributed data from  various organ izations and educational 
in stitu tion s help  to  m ake th e in form ation  com plete.

T h e pub lication  is in  very  u sefu l form  but it  is unavoidab ly  about 
nine m onths behind a proper schedule o f  pub lication , and som e o f 
the d iscussion o f  earthquakes is  inadequate, through  th e lack  o f  
sufficient personnel.

A  com prehensive stu d y  w as m ade o f  the W ood-A nderson  torsion  
seism ograph a t T ucson, A riz ., in order to e lim inate m inor defects  
and b ring  out the fu ll usefu lness o f  th is  instrum ent. A  num ber o f  
seism ologists aided by advice in  th is  in vestigation .

T he seism ological reports are being issued, th ou gh  behind sched 
ule. T hose for the second h a lf  o f  1925 were issued d u rin g  the year. 
T h e one for  the la st quarter o f  1925 contained a supp lem ent for the  
last h a lf  o f  1924, the period  betw een th e cessation o f  pub lication  by  
the W eather Bureau and the tak in g  up  o f  it  by th is  bureau. I t  also  
contains m aps sh ow in g  the location  o f  a ll earthquakes occurring in  
the U n ited  S ta tes in 1924 and 1925.

T h e fo llo w in g  p ub lications were in  the hands o f  the printer at 
the close o f  th e fiscal y e a r :

S e i s m o l o g i c a l  R e p o r t ,  f i r s t  q u a r t e r ,  1 9 2 6 .

P r o g r e s s  o f  S e i s m o l o g i c a l  I n v e s t i g a t i o n s  in  t h e  U n i t e d  S t a t e s ,  1 9 2 5 - 1 9 2 7 .

T he fo llo w in g  pub lication  w as in  p rep a ra tio n :

P r i n c i p a l  E a r t h q u a k e s  o f  t h e  U n i t e d  S t a t e s .

T here has been cooperation w ith  a num ber o f  organ izations inter 
ested in  th e stu d y  o f  earthquakes.
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D IV IS IO N  OF T ID E S  A N D  C U R R E N T S

A lth o u g h  the office w ork required o f  the d iv is ion  o f  tid es and cur 
rents has increased consid erably in  th e  past few  years because o f  the  
ad d ition a l data from  the tid e and current surveys o f  harbors, w ithout  
a com m ensurate increase in  the personnel, th e schedule for  the pre 
d iction s o f  tid es and currents and preparation  o f  the annual tid e  and  
current tab les has been m ain tained . T he pred ictions are m ade and  
the m anuscript subm itted  to th e G overnm ent P r in tin g  Office each  
year in  tim e to  have all th e tab les for any calendar y ea r  ready for  
issue by J u ly  1 o f  the p reced ing  calendar year. T id e predictions  
for  th e  tid e  tables fo r  th e calendar year 1929 were begun Novem ber 
4, 1926, and com pleted  February 16, 1927. P red iction s o f  currents 
fo r  the current tables for the calendar year 1929 were begun F eb 
ruary 17, 1927, and com pleted A p r il 30, 1927.

T he fo llo w in g  table, sh ow in g  th e issue o f  th e  tid e  tables for each  
fiscal year  for  the 10-year period 1917-1926, is  in d icative  o f  the  
usefu lness o f  the ta b le s :

U nited 
S tates and 

foreign 
port« tide 

tables

Atlantic 
coast tide 

tables

Pacific 
coast tide 

tables
T ota l

T id e  tables for fiscal y e a r -
1917................................................................................. 1,598 3,852 13,346 18,696
1918................................................................................. 3,334 3,970 14,492 21,796
1919................................................................................. 4,217 4,398 14,768 23,383 

24,8871920................................................................................. 3,469 5,357 16,061
1921................................................................................. 3,577 5,678 14,957 24,212
1922................................................................................. 3,067 5, 704 14,902 23,073
1923................................................................................. 2,479 5,440 15,054 22,973
1924................................................................................. 2,509 7,097 15,23-4 24,840
1925................................................................................. 2,218 6,727 15,849 24,794
1926................................................................................. 2, 730 6,707 16,347 24,784

In  add ition  to  th e tables issued by th is  bureau a la rg e  num ber 
o f  p riva te ly  printed  tables for various loca lities  are issued a ll over  
th e country. T h e pub lic also  receives the benefit o f  these predictions  
through  the d a ily  new spapers, alm anacs, and calendars. T h e private  
tab les are copied d irectly  from  th e G overnm ent tid e  tab les and due  
cred it is g iven  for  the source o f  the data.

T he fo llo w in g  table show s the num ber o f  copies o f  the current 
tab les issued for  th e fiscal years 1923 to  1926, separate current tab les  
h a v in g  been issued in 1923 for  the first tim e:

A tlan tic
coast

current
tables

Pacific
coast

curren t
tables

T ota l

C u rren t tables for fiscal y e a r -
1923...................................................................................................... 2,029 1,786

2,002
2,474

3,816
1924................................... ................................................................. 3,124

2,452
5,126

1925...................................................................................................... 4, 926
1926...................................................................................................... 3,014 1,763 4, 777
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In  order th at the observations d ea lin g  w ith  tides and currents can 
be reduced system atica lly  and the resu lts m ade availab le  in the most 
econom ical m anner to the m ariner, engineer, and pub lic generally , 
it  has been the aim  d u rin g  the year to  arrange the regular routine  
w ork so as to  g iv e  as m uch tim e as possib le to  the in terpretation  o f  
these data and the preparation o f  pub lications con ta in in g  the im 

portant data accum ulatin g in the files. A ccord in g ly  several special 
publications w ere prepared.

Speci al  Publ i cat i on No.  123,  Ti des  an d  Cur r ent s i n De l awar e Ba y  and Ri ver ,  
wa s  r ecei ved f r om t he pr i nt er  i n August ,  1926.  Thi s  i s t he t hi r d of  a ser i es 
whi c h i s t o cover  al l  t he i mpor t ant  wa t e r way s  of  t he count r y.

Speci al  Publ i cat i on No.  124,  I nst r uct i ons f or  Ti dal  Cur r ent  Sur veys,  was  
r ecei ved f r om t he pr i nt er  i n Nov ember ,  1926.  Thi s  publ i cat i on f ur ni shes 
descr i pt i ons of  t he i ns t r ument s used and det ai l ed i nst r uct i ons f or  conduct i ng 
cur r ent  sur veys.

Speci al  Publ i cat i on No.  128,  Ti dal  Benc h Mar ks ,  St at e of  Rh o d e  I sl and,  wa s  
r ecei ved f r om t he pr i nt er  i n Febr uar y,  1927.

Speci al  Publ i cat i on No.  127,  Ti des and Cur r ent s  i n Sout heast  Al aska,  wa s  
r ecei ved f r om t he pr i nt er  i n Mar ch,  1927.  Thi s  publ i cat i on i s t he f our t h of  t he 
ser i es of  si mi l ar  publ i cat i ons deal i ng wi t h t i de and cur r ent  obser vat i ons i n t he 
i mpor t ant  wa t er way s  of  t he Uni t ed St at es and  possessi ons.

Th e  manusc r i pt  f or  a speci al  publ i cat i on ent i t l ed “  Ti dal  Da t u m Pl anes. ”  
wa s  sent  t o t he pr i nt er  i n June,  1927.  Thi s  gi ves a f ul l  di scussi on of  t i re pr i n
ci pl es and met hods  i nvol ved i n t he det er mi nat i on of  t i dal  d a t u m pl anes.

Th e  manusc r i pt  f or  a speci al  publ i cat i on,  Ti dal  Benc h  Mar k s ,  St at e of  Co n 
nect i cut ,  wa s  sent  t o t he pr i nt er  i n June.  1927.

T h e observations obtained on the current and tid e  survey o f  B oston  
and P ortsm outh  H arbors have been reduced d u rin g  the fiscal year  
and the m anuscripts o f  specia l pub lications prepared on tid es and 
currents in these harbors for  p r in tin g  next fiscal year.

T h e cooperative arrangem ent has been continued and extended  
d u rin g  the year w ith  the B r itish  A d m ira lty , the C anadian G overn 
m ent, and D eutsches Seew arte w hereby m anuscripts for A m erican  
tide predictions are exchanged  for predictions by those organizations. 
T h is  exchange began several years ago w ith  the B ritish  G overnm ent 
in the exchange fo r  5 ports and has sin ce been extended to  a present 
exchange o f  26 ports.

D IV IS IO N  OF A C CO UN TS

F rom  J u ly  1, 1926, to June 30, 1927. the actual disbursem ents on 
account o f  appropriations for the C oast and G eodetic Survey  
am ounted to  $2,222,597.80. I t  m ust be understood , how ever, that 
th is  does not represent the actual expenses o f  th e  survey for the fiscal 
year 1927, but on ly  the actual disbursem ents. In  a separate report 
to  C ongress w ill be found an item ized statem ent sh ow in g  disburse 
m ents from  each appropriation  and subitem s thereof, w ith  all detailed  
in form ation  as to character o f  the expenditure.

T hese expenditures include the accounts o f  a ll ch iefs  o f  parties in 
th e field located throughout the U n ited  S tates, A laska , H a w a ii, P orto  
R ico, the P h ilip p in es , and the V irg in  Islan d s. F rom  30 to  50 ch iefs  
o f  p arties were engaged  on field  du ty  at various tim es d u rin g  the  
year, b eing  financed through advances “m ade to  them  by th is d iv ision , 
and accounts ar isin g  under such advances were subm itted  to and  
through th is  d iv ision  to the T reasury D epartm ent.

T he tota l appropriations for  the fiscal year 1927 were $2,336,670.
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IN S T R U M E N T  D IV IS IO N

T h e survey m ain tains an instrum ent d iv ision  to provide the sur 
v ey in g  equipm ent used by the various field parties and observatories 
w hich  are engaged  in  geodetic and hydrograph ic surveying, precise  
levelin g , terrestria l m agnetism  and seism ology, tides and currents, 
and the various other bureau activ ities.

T h e d iv is io n ’s fu n ction  is to  purchase such standard and specia l 
m akes o f  in strum ents and articles o f  general property  as are used  
and to devise and develop such add itional specia l equipm ent as is  
necessary, by virtue o f  in a b ility  to  procure these instrum ents through  
com m ercial channels. T he d iv ision  design s, m akes deta iled  d raw 
ings, prepares specifications, etc., for  such specia l instrum ents, repairs 
and adjusts the active stock, has charge o f  storage and, in  short, per 
form s all the functions necessary for  the developm ent, procurem ent, 
storage, repair, issuance, and tran sfer o f  a ll th e  survey ing  apparatus 
used by the bureau. T hese various fu n ction s were su ccessfu lly  car 

ried  on, the d iv is io n ’s w ork being up to  date at th e close o f  the fiscal 
year, and in  add ition  a num ber o f  new  instrum ents and im prove 
m ents were effected w hich w ill provide better and cheaper equipm ent. 
T he m ore im portant o f  these instrum ents and im provem ents are as 
fo llo w s :

F irst-o rd er  theo d o lite .— T h is new  instrum ent, w h ich  is designed  to 
be fu lly  as accurate as any in existence and to be m ore rugged and  
m ore convenient to operate under the survey’s w ork ing conditions  
than any heretofore obtainable, w as com pleted during th is  year. In  
it are em bodied a num ber o f  en tire ly  new  features and a few  o f  those  
o f  ex istin g  instrum ents w hich  have proven them selves sa tisfactory  to  
our use. T h e vertical ax is is  designed accord ing to  a m athem atical 
prin cip le  w hich w ill e lim in ate  b in d in g  due to varia tion s in tem pera 

ture coefficients o f  the m ateria ls used. T he reading m icroscopes are 
equipped w ith  g la ss  d ia ls  so th ey  m ay be easily  read at n igh t. M icro 
scope adjustm ents are m ore p ositive  than those previou sly  used; 
eccentric ity  o f m otion o f  the a lidad e due to  irregu larity  o f  the tangent 
screw  is  e lim inated , and variou s other refinem ents w hich  w ill m ake 
the instrum ent more accurate and easy to  use.

P lane-tab le  a lidade .— A  new  p lane-tab le alidade w as designed and a 
sam ple procured w h ich  w ill be easier to  observe w ith  and m ore r u g 
ged than  the previous type. M ore durable m ateria ls are used in its  
construction and the design  is such th at various structural weaknesses 
o f the older ty p e  are overcom e.

D e p th  in d ica to r .— T he device referred to in m y report for last  
year for m easuring the depth  to  w h ich  the sounding tube has de 

scended w as com pleted  and has su ccessfu lly  passed office tests. T h is  
instrum ent is  so arranged that it  m ay be read ily  p laced upon th e top  
o f  th e tube w hen it  is  w ithdraw n from  th e  -water and upon p u sh in g  
a poin ted  rod dow n inside the tube u n til it  touches the w ater contained  
therein , an electrical c ircu it is  com pleted  through a p a ir  o f  h ead 
phones. T he act o f  p u sh in g  th is  rod dow nw ard revolves a scale w hich  
reads d irectly  in  fa th om s by m eans o f  a m ovable pointer. T h e in stru 
m ent e lim in ates the personal equation , prevents loss o f  w ater due to
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too hasty  m anipulation , and m ay be read m ore closely  than the scale 
used previously .

R a d io  acoustic a p p a ra tu s .— I t  w as desired to outlit a sh ip  on the 
A tla n tic  coast w ith  a com plete set o f  radio acoustic ran g in g  appa 
ratus. A n  effort was m ade to  obtain  th is apparatus through com 
m ercial channels, and so h ig h  a  price w as asked and so lon g  a 
tim e required for  d elivery  th at it  w as decid ed  to  build  th e equipm ent 
in  our ow n p lant. T h e com plete apparatus w as built in s ix  weeks 
at a sa v in g  o f over $10,000, or nearly  tw o-th ird s o f  th e am ount 
quoted by the com m ercial bidder.

P o rta b le  a u to m a tic  tid e  gauge .— A n  im provem ent w as m ade in th is  
instrum ent in  the red esign in g  o f the recording cy linder so th at the 
clock, w h ich  form erly  served as a bearin g for one end o f th e cylinder  
as w ell as the m eans o f  rotation , w as relieved o f  a ll d u ties as a bear 
in g , now  serv ing  as a ro ta tin g  elem ent on ly . T h e w eig h t o f  the 
drum , w hich had caused severe w ear and b in d in g , is  now supported  
on a ball bearing. A  test o f  th is  new  cy linder in the field has in d i 
cated th a t th is  trouble has been en tire ly  elim inated.

T w elve -in ch  theo d o lite .— T h is instrum ent, w hich  has served the  
survey w ell for  over 30 years, was designed  w ith  an extrem ely  long  
telescope w hich  w as structurally  w eak  and equipped w ith  rath er poor 
optics. T he telescope w as so lo n g  th a t the instrum ent could not be 
used in  h igh  la titu d es fo r  certain  purposes. A  new , short, internal- 
focu sin g  telescope w as design ed  and a sam ple  procured d u rin g  the  
year w hich has th e best op tics obtain able  and w hich  perm its obser 
vation  in any latitu de, and furtherm ore, w ill fa c ilita te  observation, as 
it is short enough to  tran sm it betw een th e  standards.

T id a l rea d in g  scales.— A  sa v in g  w as effected by m akin g these  
scales by photographic m eans rather than by ru lin g  on g lass w ith  
a d iam ond, as has been th e  practice in the past. A n  accurate set 
o f  negatives has been prepared and dup lication  is now  an easy  
m atter.

M agnetic  read ing  b o x .— A  new typ e  o f  tim e-recording apparatus 
was designed  and b u ilt fo r  th is  instrum ent w hich  elim inates the  
h ig h ly  accurate m echanism  used in th e old  sty le  o f  boxes. Instead  
o f  the hour lin e  b eing  recorded by the op en in g  o f  a m echanical shutter  
p erm ittin g  lig h t from  a continu ously  burn ing lam p to fa ll  upon the 
sensitized  record paper, the device is now  so arranged th at no shutter  
is  required and th e lig h t g lo w s o n ly  m om entarily  each hour for  a 
sufficient len gth  o f  tim e to  m ake the necessary exposure. T h is  is 
effected b y  a com m utator on the d r iv in g  clock and a therm oelectric  
sw itch  w h ich  opens as soon as the required len g th  o f  tim e has elapsed  
for  proper exposure. T he len gth  o f  exposure is ea sily  adjusted.

C urren t m e ters .— T h e recording current m eters used b y  th is bureau 
were im proved b y  the elim ination  o f  a num ber o f  w eaknesses in  the  
orig in a l design  such as the stren gth en in g  o f  the clock, the im prove 
m ent o f  th e d ia ls to  m ake the record m ore ea sily  readable, strengthen 
in g  o f  the current vane and its bearin gs, and several other points  
o f  m inor im portance w hich  w ill m ake the instrum ent m ore depend 
able and less liab le  to  dam age in  th e hard field service to  which  
it is subject.
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G eodetic level ro d .— F iv e  new  pairs o f  rods were com pleted , the  
graduation s being app lied  by the new  g rad u atin g  m achine w hich  was 
com pleted  d u rin g  the p ast year. T he resu ltin g  graduations are sharp  
and clear and p leasin g  in  appearance. T he w ork is perform ed m ore 
quick ly  than by the hand m ethod and m ore accurately . A  change  
w as m ade in  the design  o f  the rod, w h ich  p laces th e accurately gradu 
a ted  str ip  below  th e surface so th a t there should  not be as m uch wear  
and dam age in  h a n d lin g  as heretofore.

E xp erim en ts were conducted d u rin g  th e year w ith  new m ethods 
and m aterials. A m on g  the m ore im portant are the ob ta in in g  o f  
several sets o f  sex ta n t m irrors o f  sta in less steel and the p la tin g  o f  
various articles subject to  corrosion and w ear w ith  th e  hard m etal 
chrom ium . F ie ld  tests o f  the steel m irrors ind icate  that w h ile  their  
reflectin g pow er is  n o t as h igh  as th at o f  p erfectly  silvered  g lass, yet 
it  is  m uch better than th a t o f  a silvered  m irror w h ich  has been som e 
w h at dam aged by sea w ater. A s  the s ilv er in g  is very ea sily  affected 
by m oisture and the sextants are used p rin cip a lly  in open boats, it is 
believed  the m etal m irrors w ill be m uch m ore satisfactory  in the long  
run. F urth er  experim ents are b ein g  conducted w ith  the use o f s te l 
l ite  fo r  th is  purpose, w h ich  w ill be harder and have a h igher reflect
in g  pow er than  sta in less steel. Chrom ium  p la tin g  w as used to  pro 
tect the fine term inal lin es o f  the invar base tapes, to protect the  
w earing  surface o f  sound ing  reg ister in g  sheaves, and to prevent 
corrosion o f the gu ide rollers o f th is  sam e apparatus and certain parts 
o f  the sound ing  m achine.

A  tem perature test cham ber w as b u ilt d u rin g  the year for the 
purpose o f  subjecting  in strum ents to a ll the tem perature cond itions  
w hich they  w ill encounter in the service, e ither trop ical w arm th or 
arctic cold . W ith  th is  apparatus we w ill be able to obtain  better 
ratin g  o f  tim epieces, test o ils  for  congelation  a t low  tem peratures, 
and to  prevent troublesom e b in d in g  or loosen in g  o f  fine bearings 
due to  tem perature variations.

N E W  C H A R T S

No.  1236.  Appr oac hes  t o Cape Fear  Ri ver ,  Nor t h Car ol i na,  Jul y,  1926.  
Scal e,  1: 80, 000;  di mensi ons,  31 by  44 i nches.  Pr i ce,  75 cent s.  Thi s  i s one 
of  t he n e w ser i es of  1;  S0, 000- scal c coast  char t s and super sedes char t  No.  150 
of  t he ol d ser i es,  whi c h i s cancel ed.  Th e  char t  i s based on sur veys ma d e  f r om 
1923 t o 1925 and sur veys by  t he Uni t ed St at es Engi neer s i n 1926.  I t  i s con 
st r uct ed on t he Mer c at or  pr oj ect i on and  t he soundi ngs ar e expr essed i n f eet  
r ef er r ed t o t he me a n  l ow- wat er  pl ane.

No.  4608.  Sar angani  Ra y  t o Ma y o  Bay,  sout h const  of  Mi ndanao,  Phi l i p
pi ne I sl ands.  Apr i l ,  1926.  Scal e,  1: 200, 060.  Pl an of  Pa l mas  I sl and,  scal e,  
1:  20, 000;  di mensi ons,  33 by  41 i nches.  Pr i ce,  75 cent s.  Ti l l s char t  s hows  t he 
r esul t s of  sur veys t o 1924 i n Sar angani  Ba y  and St r ai t  and i n Da v a o  Gul f ,  and 
f aci l i t at es navi gat i on and t he pl ot t i ng of  cour ses bet ween por t s i n t hi s r egi on.  
Th e  pl an of  Pa l mas  I sl and s hows  t he r esul t s of  sur veys i n 1915.

No.  8254.  Sni pe Ba y  t o Cr awf i sh I nl et ,  Bar anof  I sl and,  sout heast  Al aska.  
Nov ember ,  1926.  Scal e,  1: 40, 000;  di mensi ons,  31 by  42 i nches.  Pr i ce,  75 
cent s.  Thi s  char t  cover s a por t i on of  t he wes t  coast  of  Bar anof  I sl and and 
ex t ends f r om Sni pe Ba y  on t he sout l i  t o Cr awf i sh I nl et  on t he nor t h.  I t  s hows  
t l i e r esul t s of  sur veys by  t he Uni t ed St at es Coas t  and Geodet i c Sur v ey  ma d e  
i n 1924 and 1925.  Th e  soundi ngs ar e i n f at homs  and r ef er  t o t he pl ane of  
me a n  l ower  l ow wat er .



2 3 4 R E P O R T  T O  T H E  S E C R E T A R Y  O F  C O M M E R C E

No.  8085.  Ni chol s Passage ani l  Seal  Cove,  sout heast  Al aska.  Mar ch,  1027.  
Scal e,  1: 5, 000;  di mensi ons,  17 by  22 i nches.  Soundi ngs  i n f eet  at  me a n  l ower  
l ow wat er .  Pr i ce;  25 cent s.  Char t  No.  8084 hav i ng been cancel ed,  t he pl an of  
Seal  Co v e  i s n o w publ i shed as char t  No.  8085.  Th e  ar ea cover ed by  t he pl an 
He a d  of  Ka s a a n  Ba y  i s i ncl uded i n n e w char t  No.  8142.

No.  8142.  Cl ar ence St r ai t  and Ka s a a n  Bay,  sout heast  Al aska.  Mar c h,  1927.  
Scal e,  1:  40, 000;  di mensi ons,  31 by  44 i nches.  Pr i ce,  75 cent s.  Th e  n e w char t  
cover s Ka s a a n  Ba y  and i t s est uar i es,  Sk owl  A r m and Twel vemi l e Ar m.  Ka s a an  
Bay ,  Twel v emi l e Ar m,  and Sk owl  A r m u p  t o Sal t er y Cov e ar e f r om sur veys 
ma d e  i n 1924,  whi l e t he r est  of  t he char t  i s f r om ol der  sur veys and mi scel l a
neous  aut hor i t i es.  Th e  soundi ngs ar c i n f at homs  and gi ve t he dept hs at  me a n  
l ower  l ow wat er .  Th e  ar eas t hat  wer e swept  wi t h t he wi r e dr ag ar e s hown  by  
a t i nt ed over pr i nt .  Char t  No.  8077 and t he pl an He a d  of  Ka s a a n  Ba y  on 
char t  No.  8084 ar e cancel ed as t he ar eas ar e cover ed by  t hi s char t .  Th e  
r emai ni ng pl an on char t  No.  8084,  Seal  Cove,  i s publ i shed as a n e w char t  
No.  8085.

No.  573.  Ossabavv Sound and St .  Cat her i i i es Sound,  Ga.  Mar c h,  1927.
Scal e,  1:  40, 000;  di mensi ons,  31 by  41 i nches.  Pi ' i ce,  75 cent s.  Thi s  char t  

r epl aces char t s Nos.  441 an d  443 and s hows  t He r esul t s of  sur veys ma d e  by  t he 
Coas t  and Geodet i c  Sur vey  of  St .  Cat her i nes Sound u p  t o Mi d wa y  Spi t ,  of  
Os s a b a w Sound up  t o Mi ddl e Ma r s h  i n t he Ogeecl i ee Ri ver  and  t he wat er s  
bet ween t he shor e l i ne and t he 20- f oot  cur ve,  ma d e  i n 1924 and 1925.  Th e  
r emai nder  of  t he char t  i s f r om ol der  sur veys by  t he Coas t  and Geodet i c Sur v ey  
and  sur veys by  t he Uni t ed St at es Engi neer s.

No.  8203.  Por t  Wal t er ,  Ch a t h a m St r ai t ,  sout heast  Al aska.  Mar c h,  1927.  
Scal e 1:  20, 000;  di mensi ons,  14 by  19 i nches.  Pr i ce,  25 cent s.  Thi s  char t  s hows  
t he r esul t s of  sur veys ma d e  by  t he Uni t ed St at es Coas t  and Geodet i c Sur v ey  
i n 1925.  Th e  ar ea s wept  wi t h t he wi r e dr ag i s s h o wn  by  a gr een t i nt .

No.  1244.  St .  Augus t i ne Li ght  t o Mos qui t o I nl et  Li ght ,  Fl a.  Apr i l ,  1927.  
Scal e,  1: 80, 000;  di mensi ons,  32 by 45 i nches.  Pr i ce,  75 cent s.  Thi s  i s one 
of  t he n e w ser i es of  coast  char t s const r uct ed on t he Mer c at or  pr oj ect i on on a 
scal e of  1:  80, 000.  i n mi ddl e l at i t ude.  Th e  dept hs ar e i n f eet  at  me a n  l ow wat er .  
Thi s  char t  cancel s char t  No.  159.

No.  4131.  Al ak apuu Poi nt  t o Di a mo n d  Head,  sout h coast  of  Oahu,  Hawa i i an  
I sl ands.  Apr i l ,  1927.  Scal e,  1: 20, 000;  di mensi ons,  34 by  42 i nches.  Pr i ce,  75 
cent s.  Ti i i s i s t he east eni most  and f i rst  t o be publ i shed of  a ser i es of  t hr ee 
char t s on a scal e of  1:  20, 000 cover i ng t he sout h coast  of  Oahu.  Th e  soundi ngs 
ar e i n f at homs  at  me a n  l ower  l ow wat er .  No  det ai l s bet ween t he shor el i ne and 
t he gener al  br eaker  l i ne ar e char t ed.

No.  4133.  Al ma  Poi nt  t o Bar ber s  Poi nt ,  sout h coast  of  Oahu,  Hawa i i an  
I sl ands.  Apr i l ,  1927.  Scal e,  1: 20, 000;  di mensi ons,  34 by  42 i nches.  Pr i ce,  75 
cent s.  Thi s  i s t he second t o be publ i shed of  a ser i es of  t hr ee char t s on a scal e 
of  1;  20, 000;  cover i ng t he sout h coast  of  Oahu.  Th e  soundi ngs ar e i n f at homs  
at  me a n  l ower  l ow wat er .  No  dept hs i nsi de t he gener al  br eaker  l i ne ar e 
char t ed.

No.  4132.  Di a mo n d  He a d  t o Keah i  Poi nt ,  sout h coast  of  Oahu,  Hawa i i an  
I sl ands.  Apr i l ,  1927.  Scal e,  1:  20, 000;  di mensi ons,  34 by  42 i nches.  Pr i ce,  75 
cent s.  Char t s  Nos.  4131,  4132,  and  4133 cover  t he sout h coast  of  Oahu.  Th e  
soundi ngs  ar e i n f at homs  at  me a n  l ower  l ow wat er .  Ex cept  at  t he ent r ance t o 
Honol ul u Har bor ,  no soundi ngs ar e char t ed bet ween t he shor el i ne and  t he 
gener al  br eaker  l i ne.

No.  8261.  Por t s Al exander ,  Concl usi on,  and Ar ms t r ong,  Ch a t h a m St r ai t ,  
sout heast  Al aska.  May ,  1927.  Scal e,  1;  10, 000;  di mensi ons,  30 by  40 i nches.  
Pr i ce,  75 cent s.  Soundi ngs  i n f at homs  at  me a n  l ower  l ow wat er .  Thi s  char t  
cover s a por t i on of  t he east  coast  of  Bar anof  I sl and,  ext endi ng f r om Br eakf as t  
Roc k  on t he sout h t o Mi ner  Cov e on  t he nor t h.  Th e  sur veys wer e  ma d e  i n 1924 
and  1925 wi t h s o me of  t he deeper  soundi ngs i n Ch a t h a m St r ai t  f r om ol der  
sur veys.  Thi s  char t  cancel s t he pl an of  Por t  Al ex ander  on char t  No.  8250.

No.  574.  Sapel o and  Do b o y  Sounds,  Ga.  Ma y ,  1927.  Scal e,  1: 40, 000;  di 
mensi ons,  32 by  40 i nches.  Pr i ce,  75 cent s.  Soundi ngs  i n f eet  at  me a n  l ow 
wat er .  Thi s  char t  super sedes char t  No.  444,  an d  t oget her  wi t h n e w char t  No.  
575 i t  al so super sedes char t  No.  446.  I n gener al ,  t he ar ea bet ween t he 3Q- f oot  
cur ve and t he shor e up Sapel o Sound t o Do g  Ha mmo c k  and u p  Do b o y  Sound 
t o t he Dupl i n Ri ver ,  i s f r om sur veys by  t he Uni t ed St at es Coas t  and Geodet i c
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Sur v ey  ma d e  i n 1924 and 1925.  Th e  r emai nder  of  t he char t  i s f r om ear l i er  
sur veys by  t hat  or gani zat i on suppl ement ed by  sur veys of  t he Uni t ed St at es 
Engi neer s.

No.  575.  Al t amaha Sound,  Geor gi a.  May ,  1927.  Scal e,  1:  40, 000;  di mensi ons,  
19 by  32 i nches.  Pr i ce,  25 cent s.  Soundi ngs  i n f eet  at  me a n  l ow wat er .  Thi s  
char t  t oget her  wi t h n e w char t  No.  574 super sedes char t  No.  446.  Th e  soundi ngs 
f r om j ust  out si de t he 18- f oot  cur ve t o t he shor e and  u p  Al t amaha Sound  t o 
Li t t l e Mu d  Ri ver  on t he nor t h and But t er mi l k  Sound  on t he sout h ar e f r om 

sur veys by  t he Uni t ed St at es Coas t  and  Geodet i c  Sur v ey  ma d e  i n 1924 and  
1925.  Th e  dept hs i n t he I nl and Wa t e r wa y  ar e f r om sur veys by  t he Uni t ed 
St at es Engi neer s i n 1926,  and t he soundi ngs i n t he r emai ni ng ar ea ar e f r om 
ol der  sur veys.

No.  1242.  Do b o y  Sound t o Femand i na,  Geor gi a and Fl or i da.  . Tune,  1927.  
Scal e,  1: 80, 000;  di mensi ons,  32 by  41 i nches.  Pr i ce 75 cent s.  Thi s  i s one of  
t he n e w ser i es of  coast  char t s on a scal e of  1:  80, 000,  const r uct ed on Mer cat or  
pr oj ect i on.  I t  super sedes char t  No.  157 of  t he ol d ser i es.  Th e  dept hs ar e 
char t ed i n f eet  at  me a n  l ow wat er .

V ery tru ly  yours,
E. L e s t e r  J o n e s , Director.



B U R E A U  O F  N A V IG A T IO N

D e pa r t m e n t  o f  C o mm e r c e ,
B u r e a u  o f  N a v ig a t io n ,

W ashington, J u ly  1, 1927.
H on . H e r b e r t  H o o v e r ,

Secretary o f Commerce.

D e a r  M r . Se c r e t a r y : In  response to your request, I  furnish the  
fo llow ing report upon the work o f the bureau during the p a st fiscal 
year:

A M E R IC A N  S H I P P I N G  O N  J U N E  3 0 ,  1 9 2 7

On June 30, 1927, the m erchant m arine o f the U n ited  S ta tes , 
in c lu d in g  all k inds o f d ocum ented  vessels, com prised 25 ,778  vesse ls  
o f  16,887,501 gross tons, o f w hich 2 ,447 seagoing vesse ls o f 11,071,918  
gross to n s were 1,000 tons or over, com pared w ith  26,363 vesse ls o f 
17,356,421 gross ton s on June 30 , 1926. F o llow in g  is an an alysis o f  
th e ow nership o f seagoing tonnage com pared w ith  one year  a g o :

Ownership and  date Steel Wood T otal

P riv a te  ow nership (500 tons and  over):
Ju ly  1,1926.............................. .........................
Ju ly  l , 1827........ ...............................................

U . S. Shipping Board (1,000gross tons and  over):
• Ju ly  1, 1926.......................................................

Ju ly  1. 1927......................................................

Number
1,311
1,316

1,054
879

Gross tons 
5,899,753 
6,057,612

5,157,889 
4,539, 706

Number
685
641

2

Gross tons 
832,971 
778,743

4,445

NumberiGross tons 
1,996 : 6,732,724 
1,957 6,836,355

1,056 I 5,162,334 
879 j 4, 539,706

O f th is  ton n age, 1,305 vesse ls  o f 6 ,291,457 gross ton s were engaged  
in  the foreign trade and 1,531 vesse ls o f 5 ,084,604 gross tons in the  
coastin g  trade.

S ince June 1, 1921, w hen  our foreign trade reached its  grea test  
vo lu m e, 10,699,596 gross tons, there has been a stea d y  decline, u n til 
Ju n e 1, 1927, i t  am ounted to o n ly  6 ,320,811 gross tons, a fa llin g  off 
o f  4 ,378 ,785  gross tons.

T h e decrease in  the foreign trade is  due, princip ally , to the scrap 
p ing  of S h ipp ing  B oard  vesse ls and to changes from  foreign to  
co a stin g  trade.

S ince June 1, 1921, the coastin g  trade, exclusive o f th e trade on  
th e G reat L ak es, has increased 2 ,624,017 gross tons. D u rin g  the  
sam e six  years the to ta l seagoing tonnage has decreased 1,945,127  
gross tons.
. D u rin g  th e year  882 vessels o f 245 ,122 gross tons were b u ilt and  
d ocum ented  and o n  J u ly  1, 1927, there were build in g or under c o n 
tract to  build in our sh ipyards 280 vessels o f 219,044 gross tons.

2 3 6
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On June 30, 1927, the la id-up  seagoing tonnage o f th e U n ited  
S ta tes  aggregated 751 vesse ls o f 3 ,033 ,452  gross tons, as aga in st 1,032  
vesse ls o f 3 ,922,394 gross ton s on June 30 , 1926, a decrease o f 281 
vesse ls and 888,942 gross tons. T h e figures for 1926 include 58 
vesse ls o f 125,917 gross ton s w hich had  been sold  to  be scrapped but 
had n o t been delivered  a t th e end o f th e fiscal year. A ll o f these  
vesse ls h ave  now  been delivered and are therefore o m itted  from  the  
1927 to ta l. A n  exam ination  o f these figures show s th a t the Shipping  
B oard  laid -up tonnage has decreased 210 vesse ls  o f 705,854 gross tons  
and the p r iv a te ly  ow ned tonnage has decreased 71 vesse ls o f 183,088  
gross tons. T h e decrease in  Shipping B oard  laid -up tonnage is due 
p artly  to sa les to private  ow ners.

D e ta ils  o f the w orld’s la id -up  seagoing tonnage, classification  o f  
A m erican vesse ls b y  size, service, and pow er, and d eta ils  o f vesse ls  
launched  and under construction  m ay  be found in  M erch an t M arine  
S ta tistic s  for 1927.

N A V IG A T IO N  L A W S

U nder section  4 of th e act of J u ly  5, 1884 (23 S ta t. 119, U . S. C . 
T itle  46, sec. 4 ), th e  C om m issioner o f N a v ig a tio n  is d irected  to en 
force th e operation  of the law s re la tive  to nav iga tion  and annu ally  
report to  y o u  such particulars as m ay  ad m it o f im provem en t or m ay  
require am endm ent. T h e  follow ing su ggestion s therefore are pre 
sen ted  :

IN S P E C T IO N  O F M OTOR S H IP S

Our in spection  law s are con ta in ed  in T it le  L U  of the R ev ised  
S ta tu te s  and law s am en datory  and supp lem entary thereto. W hen  
these law s w ere passed m otor vessels were practica lly  unknow n and  
m an y of the provisions of such law s in  term s apply o n ly  to  steam  and  
sa il vessels, b u t one section  o f th e  sta tu te s  (4426 R . S ., U . S. C . T it le  
46 , sec. 404) applying to m otor vessels specifically .

T he use of in ternal-com bustion  engines is increasing and such  
engines are now  used on  m any large seagoing vessels. On June 1 last 
w e had docum ented  under th e A m erican flag 74 such vessels o f 1,000  
ton s and over, aggregating over  263,000 tons, in the seagoing trade  
alone. As a m atter  of practice  th ese  vesse ls are undergoing full 
in spection  b y  courtesy  o f the ow ners. T h is practice should  be  
recognized in  the law  for the protection  of the ow ner, th e  vessel, her  
passengers, and crew.

L O AD  L IN E

L egislation  on th is su b ject w hich failed  during the la st C ongress is  
im portant (1) in consid eration  of the sa fe ty  of the vessel and crew  and  
the avoidance of the dam age and ex ten sive  repairs in ev itab le  w ith  
in ad eq u ate  freeboard, and (2) because the lead ing m aritim e n a tio n s  
already have load-line provisions and their law s require our sh ips  
load ing in their ports to com p ly  w ith  their several deta iled  require 
m en ts in the absence of sim ilar regulations o f our own.

T h e  U n ited  S ta tes, w ith  a fleet in the foreign trade (500 tons and 
over) o f 1,305 vessels o f over 6 ,291,000 tons, is now the on ly  m aritim e  
nation  o f im portance w hose com m erce is  liable to  be ham pered by  
these provisions.
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It is hoped th at it  m ay be possib le for the sh ipping in terests and 
others concerned to agree on provisions of such leg isla tion  to  m eet the  
peculiar cond itions o f our sh ipp ing and secure the benefits to  oui 
com m erce such a law w ould  provide. As a m atter  o f nation al pride 
load lines on A m erican vessels should  be fixed under A m erican  
regulation .

P E R S O N N E L  O F  M A R IT IM E  B U R E A U S

U nder its  organic act the D ep artm en t o f C om m erce is charged with  
the general superin tendence of the com m ercial m arine and m erchant 
seam en of the U n ited  S ta tes  so far as vessels and seam en are not  
under ex istin g  law s su bject to  the supervision  of any other officer o f the  
G overnm ent.

T o  th is end unusual pow ers are vested  in  the departm ent, in m any  
in stan ces its  decision being final. N o tw ith sta n d in g  the in tricacies  
and technical nature of tho adm in istration  of these law s under the  
presen t organization , the D ep a rtm en t of C om m erce m ust in the m ain  
carry out such adm in istration  through em p loyees of the T reasury  
D ep a rtm en t selected , appointed , and paid by th a t departm ent.

In several previous reports the bureau has presented in som e deta il 
the m any reasons w h y th is cond ition  should  n ot longer continu e. 
T h e  departm ent charged w ith the adm in istration  o f the great bulk  
of th e  n av iga tion  law s should  be v ested  w ith  au th ority  to em p loy  the  
personnel through which th e work for which it is  responsible is carried 
ou t.

T h ere is accum ulatin g m ore and m ore ev id en ces of the d isad van tage  
o f the present system  as new  law s are enacted  p lacin g on the D ep a r t 
m en t of C om m erce new  d u ties and resp onsib ilities.

T he ob v iou s so lu tion  of th e d ifficu lty  is the transfer to  th e D ep a rt 
m en t o f C om m erce o f the selection , appoin tm ent, and rem uneration  
o f  em p loyees o f the T reasury D ep a rtm en t now  engaged under in 
stru ction s of the D ep artm en t o f C om m erce in  carrying out th e  law s 
for the adm in istration  o f w hich the Secretary o f C om m erce through  
th e  B ureau o f N a v ig a tio n  is responsible.

T h is  will necessarily  resu lt in m ore responsive action , engender an 
in terest in the work, and consolidate efforts, all of which will a ttra ct  
co m p eten t m en and through a central d irection  render expert and 
adequate service to sh ipow ners and their crew s n ot now possib le under  
the present unbusin esslike organization .

E N F O R C E M E N T  O F  T H E  N A V IG A T IO N  L A W S

D u ring the past year  there were reported to the departm ent for 
m itigation  and rem ission  o f penalties 8 ,306 v io la tion s o f the n a v ig a 
tion  law s. T h e follow ing tab le  show s the enforcem ent o f such law s 
by cu stom s d istricts and law s v io la ted  fo llow ed by a com parison  
w ith  the work o f previous years :



Table showing, by ports, the navigation laws violated and the number of violations during the year ended June 30, 1927

Total

S team 
boat laws 

(R . S. 
4399-4500, 
U. S. c .  
T itle  46, 

secs. 361- 
498)

M otor-boat laws 
(36 S tat. 462,

U. S. C. 511-519), 
“ R ules of road ” 
(26 S tat. 320-328,
28 S tat. 645-650,

29 S tat. 690-691, 
U. S. C. T itle  33,

secs. 61-351)

Surren 
dered 

license 
(R . S. 

4325-4326, 
U. S. C. 
T itle  46, 

secs. 
267-268)

Seam en’s
act

(38 S tat. 
1164.1169, 
U. S. C. 
T itle  46, 

secs. 
672-673)

Anchor
age and 

St. M arys 
R iver rules 

(29 S tat. 54, 
34 S tat. 136, 

U. S. C. 
T itle  33, 
sec. 474)

Passen 
ger act 

(22 S tat. 
186-191, 
U. S. C. 
T itle  46, 
secs. 151- 
162,171)

Enroll 
m ent and 

license 
(R . S. 
4336,

U. S. C. 
T itle  46, 
sec. 277)

E n try
and

clearance 
(R. S. 
4197,

U. S. C. 
T itle  46, 
sec. 91)

Nam e on 
vessel 
(R . S. 
4178,

U. S. C. 
T itle  46, 
sec. 46)

Change of 
m aster 
(R . S.
4335,

U. S. C. 
T itle  46, 
sec. 276)

U n 
lading 
(R . S. 
4351, 
4355, 

U .S .C .
T itle  

46, secs. 
296,300)

N um 
bering 
act (40 

S tat. 602, 
U. S. C. 
T itle  46, 

secs. 
288-289)

M iscel
laneous

361 39 232 12 9 61 8
833 132 363 80 ................... 22 11 16 3 1 186 i»
310 1 179 23 14 13 8 69 3
34 3 ! 1 29

110 2 60 24 1 3 1 18 1
97 10 53 9 1 24
84 8 48 6 4 1 3 1 13

184 19 95 19 4 46 1
38 9 21 2 1 5
26 1 24 1
12 3 1 8
7 2 4 __ __ . 1

51 1 3 24 2 2 2 2 15
261 32 114 36 1 6 2 2 6 28 27
35 1 11 4 19

120 37 28 8 5 42
104 3 24 3 2 1 12 51 8
2(3 11 108 22 1 4 8 1 100 8
186 46 51 47 2 8 8 1 18 5

1,185 85 489 311 2 34 8 34 13 189 20
14 14

434 53 220 28 i 4 3 26 10 79 10
142 1 18 5 . 1 2 114 1

P h ilad e lp h ia .. . 303 21 65 83 2 4 2 4 2 1 118 1
53 5 3 42 1 2
15 4 1 8

. . . .
1 1

159 8 74 24 2 4 39 3
84 3 29 18 4 3 3 4 12 8

217 3 170 4 3 24 6
24 4 12 1 5 2
22 14 2 2 4
64 37 3 24
8 1 7

238 66 36 22 ■ i 7 6 2 5 57 33
22 7 1 3 1 3

Savannah..................... 47 23 14 1 : 1 8
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Table showing, by ports, the navigation laws violated and the number of violations during the year ended June SO, 1927— C ontin ued

»,■ , . v

T otal

S team 
boat laws 

(It. S. 
4399-4500, 

U. S. C. 
T itle  46, 
secs. 361- 

498)

M otor-boat laws 
(36 S tat. 462, 

U. S. C. 511-519), 
“  Kales of road ” 
(26 S tat. 320-328,
28 S tat. 645-650,
29 S ta t. 690-691, 
U. S. C. T itle  33,

secs. 61-351)

Surren 
dered 
license 
(R .S . 

4325-4326, 
U. S. C. 

T itle  46,

267-§S8)

8cam en’s
act

(38 S ta t. 
1164,1169, 
U .8 .C . 

T itle  46, 
secs. 

672-673)

Anchor
age and 

St. M arys 
Itiver rules
(29 S tat. 54, 
34 S tat. 136,

u. s. c.
T itle  33, 
sec. 474)

Passen 
ger act 

(22 S tat. 
186-191, 
U. 8. C. 
T itle  46, 
secs. 151- 
162, 171)

E nro ll 
m ent and 

license 
(R . S. 
4336,

U. S. C. 
T itle  46, 
sec. 277)

E n try
and

clearance 
(R . S. 
4197,

U. S. C. 
T itle  46, 
sec. 91)

N am e on 
vessel 
(R . S. 
4178,

U. S. C. 
T itle  46, 
sec. 46)

Change of 
m aster 
(R . S. 
4335,

U. S, C. 
T itle  46, 
sec. 270)

U n 
lading 
(R . S. 
4351, 
4355, 

U . S . C .  
T itle  

46, secs. 
296,300)

N u m 
bering 
act (40 

S ta t. 602, 
U. S. C. 
T itle  46, 

secs. 
288-289)

M iscel
laneous

Seattle ................... ...... 328 
1, 519 

312

37
22
22

133
351
158

45
121
27

2
1
1

1 6
148

6

19
377

1

13
16
10

3
12
5

10 15
18
4

T am p a .........................
453
78W ilm in g to n ................

T o ta l—
1927 (39 ports). . . 8,306 65-1 3, 244 1,130 21 2 2 283 464 197 77 221926 (39 p o r ts ) ... 10,77% 2, 501 3, 722 1,330 47 3 9 178 272 285 83 181925 (40 p o rts ) ... 9,544 922 3,487 1,446 34 4 5 453 238 224 92 16 2, 3741924 (40 p o r ts ) ... 8, 867 547 2,782 1, 069 104 55 18 185 116 445 78 161923 (40 ports). . . 11,251 695 3, 069 945 405 11 10 1,130 79 505 49 171922 (41 p o rts ) ... 11,412 422 4,614 944 75 27 59 71 443 56 1101921 (42 p o r ts ) ... 10,707 840 3,772 974 250 48 45 100 673 68 421920 (41 p o rts ) ... 10,667 2,650 2, 530 988 514 16 38 104 267 39 1181919 (40 p o rts ) ... 8, 173 1,589 2,397 1,066 273 28 38 83 196 32 83 2,2441918 (49 p o rts ) ... 4, 749 710 2,337 922 160 32 20 62 127 27 2501917 (48 p o rts ) ... 7, 569 1,020 4,660 770 286 29 42 43 400 41 741916 (48 p o r ts ) ... 7,825 812 5, 126 943 271 1 19 59 28 331 35 671915 (48 p o rts ) ... 6,868 671 4,462 982 11 10 104 41 348 671914 (49 p o r ts ) ... 6,720 768 4,838 631 8 25 41 26 153 59 901913 (107 p o rts).. 3, 506 333 2, 783 23 23 8 24 10 831912 (105 p o rts).. 3,634 165 3, 119 96 12 17 38 39 81 121911 (92 p o r ts ) ... 2,268 182 1,811 23 17 10 16 43 301910 (74 p o rts ) ... 1,070 252 488 17 13 61 13 16 68 121909 (04 p o r ts ) ... 1,134 151 710 33 3 21 14 7 59 41908 (7.1 p o rta )... 852 245 385 12 6 21 23 18 30 7
1907 (60 p o rts ) ... 684 209 92 88 18 62 9 23 52 27 5
1906 (77 p o rts ) ... 670 194 130 114 13 27 10 6 49 5 9
1905 (63 p o r ts ) ... 524 142 53 99 13 21 26 20 11 281904 (66 p o rts ) ... 706 184 93 101 49 16 29 12 24 19 c) 179

* Included under “ M iscellaneous" in 1904 report.
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B U B E  AT I  O F  N A V I G A T I O N 2 4 1

T h e foregoing tab le is based on reports o f collectors o f custom s and 
is  approxim ately  correct. T h e decrease in the num ber o f v io lation s  
consid ered for 1927 is caused b y  new  m ethods of hand ling technical 
deficiencies in equ ipm en t w hich  are n o t of a nature to  w arrant form al 
charges being filed and the en try  o f the cases on the d ep artm en t’s 
books. T h e purposes of the law  are rem edial and n ot p u n itiv e  and 
th e  bureau is satisfied  th a t th e affidavit o f th e ow ner of the b oat, 
th a t sin ce the inspection  he has rem edied the defic iency in  equip 
m en t, is  effective in the m ore techn ical v io la tion .

In  such cases, how ever, a careful check  is m aintained  and should  
th e vessel again be reported form al action  is taken.

I t  w ill also be n oted  th at there is  a m ateria l fa lling  off in  the  
num ber of v io la tion s o f th e steam b oat-in sp ection  law s. T h is is due  
to  the partia l suspension of reports o f v io la tion s of th e  law  pro 
h ib itin g  the startin g  of engines of autom ob iles w h ile on ferryboats  
until such boats are fa st in  their slips. A t one port alone over 1,000 
cases w ere reported in a sin gle  m onth  la st year. T hrough n otices  
p o sted  on  ferryboats, w arnings b y  th e officers of such vessels, and  
sign als being g iven  w hen th e tim e for s tartin g  the engines has arrived, 
i t  is  hoped th a t in th e near future there will be a general com pliance  
w ith  the s ta tu te  w ith o u t causin g unnecessary annoyan ce and the  
im p osition  o f penalties.

T h e follow ing tab le  show s th e  w ork done b y  th e various branches 
of the service engaged in  the enforcem ent o f th e  n av ig a tio n  law's in 
com parison w ith  previous years:

H eadquarters port Total Kil
kenny

T arra 
gon Dixie Slwasb Psyche Coast

Guard
I.ocal

inspec 
tors

C us 
tom s

N av i 
gation
inspoo*.

tors

361 269 1 38 38 15
833 371 120 34 272 36.
310 253 13 3 41
34 3 31

110 38 44 28
Chicago.................................... 97 74 10 13

84
. . .
. . . 10 10 28 36

184 94 22 68
38 3 14 21
26 26
12 12
7

. . .
2 5

51 5 46
261 32 33 101

. . .
95

35 20 1 4 10
120 68 ........... 49 3
104 94 3 7
263 161 62 3 10 27
186 6 8 54 118

1,185 4 419 194 108 57 403
14 : : : : : : : 14

434 148 3 216 28 39
142 J2 1 129
303 44

...........
24 25 20 190

53
. . .

6 47
15 15

159 71 3 85
84 ......... 3 12 69

217 133 12 5 6 ef
24 9 3 3 9
22 12 10
64 64
8 g

238 49 42 114 33
22 4 18

Savannah ................................. 47 30 1 2 14

666Ö8— 27f - - - 16



2 4 2 REPORT TO T H E  SECRETARY OP COMM ERCE

H eadquarters port Total K il 
kenny

T arra 
gon Dixie 3 ¡wash Psyche Coast

Guard

Local
inspec 

tors

C us 
toms

N avi 
gation
inspec 

tors

328
1,519

312

145
269
103

4
19

127
942
24

52
4

25
284

16
1

144

T ota l—
1927 (39 ports)...............
1926 (39 ports)................
1925 (40 ports)...............
1924 (40 ports)................
1923 (40 ports)...............
1922 (41 ports)...............
1921 (42 ports)...............
1920 (42 ports)...............
1919 (41 ports)...............
1918 (49 ports)................
1917 (48 ports)...............
1910 (48 p o r ts ) . . . ...........
1915 (48 ports) .......

8,306 
10, 778 
9,544 
8,867 

11,251 
11,396 
10, 706 
10,667 
7,382 
4,893 
7, 565 
7, 895 
6,860

743 
987 
472 

1,192 
1,332 
1,184 
1,637 
1,303 
1,480 

84

368
387
401
787
829
999

1,112
1,261
1,226

809
1,234

987
1,425

69
315
515

1,078
1,111

764
1,182

41

864
984

1,176 
941 
970 
671 

1,060 
1, 275 

712

400
1,909

874
586

1,172
2,500

479

1,548
1,504
1,179

616
521
509
401
300
235
241

1,255
1,333
1,380

423
245
222
327
799
317
773

2,083
767
404
712
590
361

3, 227 
3, 548 
4,040 
3,312 
3,883 
3, 203 
3,869 
5,028 
3,114 
2,654 
2,833 
2,876 
2, 661

352
941
871
297
540
630
529
626
554
696
654

1,089
999

Of the above 8 ,306 v io la tion s, 2 ,756 were reported b y  the bureau’s 
5 patrol boats. T h e num ber of in spections m ade th is year by  these  
vessels w as 22 ,522 , w h ich  in d icates th a t on ly  1 v esse l in  10 w as found  
w ith ou t the required equipm ent. T h e bureau is satisfied  th a t vessels  
in the w aters covered b y  th is patrol are reason ably  well equipped  as 
a resu lt, in part, of the work of these vessels, b u t principally  because  
o f cooperation  of the vessel ow ners them selves and m otor-boat  
organizations.

F ollow in g  is a com p arative sta tem en t o f cases of v io la tion s of the  
n avigation  law s reported b y  officers of custom s, 1915-1927:

Comparative statement of cases of violations of the navigation and steamboat-inspection 
laws reported by officers of customs, 1915-1927

Port ! 1915 ; 1916 1917 1918 1919 1920 1921 I 1922 | 1923 j 1924 1925 1926 1927

Baltim ore..................... .......  396 312 461 265 500 663 699 482' 480: 419 161 300 361
B o sto n .......................... .......  440 412 427 194 243 626 607; 898 711Ì 566 767 800 833
B ridgeport.................... .......  118 54 89 32 95 97 200: 50i 2871 131 206 131 310
Buffalo.......................... .......  42 144 87 111 168 143 188: 62 116; 262 90 24 34
C h a rle s to n .- ................ .......  91 36 50 2* 109 40 44 68! 192j 136 105 82 110
Chicago ....... ............... .......  178 388 283 144 88 119 171 97! 179| 165 139 76 97
C leveland..................... .......  104 218 161 177 499 1,096 252! loo: 154j 303 187 97 84

85 4 116 56 27 40 141 32] 62' 48 11
D etro it.......................... ....... 1 2931 441 163 146 142 122 168 67 184 s 311 80 83 184
D u lu th ......................... .......  621 78 138 132 282 241 73‘ 68' 245 79 44 42 38

| 1 1 1
G alveston................... ....... ! 49| 50 105 .54 21 24 41 8f 10 167 78 57 26

i j 3
H ono lu lu ...................... .......  14 18 is n 10 3 95] 35; 22< 16 45 10 12
Indianapolis................. ....... ! 51 109 M 85 32 34 29 37! 3! 2 4
Ju n e au .......................... .......  43! 33 40 44 43 39 60 36j 77 130 106 78 51

7 10
Los Angeles.................. ....... 1 182; 172 137 109 192 125 183 185 178; 131 127 171 261
L ou isv ille .. .................. 63 128 5C 49 64 35 57 i 29 26 28 M 35
M em phis...................... ....... 1 52 94 « IS 67 83 66 ! 86! 62 162 150 154 120
M ilw aukee................... ....... i 8- 133 82 18 81 133 33 141 79! 17 5 7 104
M obile.......................... ....... ! 107’ 106 109 52 98 122 301 203! 334 ! 234 191 96 263
New Orleans................ .......  173' 177 315 221 501 487 779 2941 467] 790 371 411 186
New  Y ork..................... .......  6221,256 1,292 583 626 1,349 849 2 ,698i 1, 475! 663 l. 625 2,454 1,185

22’___ 8 21 13!. 7 12 10 14
Norfolk.................... . .......  335 531 430 181 814 618 846 680 682 412 375 S42, 434

O gdensburg ................. ....... ' 40 92 74 201 54 18 8:
l i

85’
1

18 112 58 142

3 : ! 1 ) {

Philadelphia................. .......  867 483 406 166 532 600 684 778' 624! 360 854 549 3 0 3

P ittsb u rg h .................... ..........  13 27 6 9 2 8 16 22! 14 41 35 16 5 3

Port A rth u r....... ........ . .......  33 68 93 117 203 256 1 12 | 21; 17! 216 84 52 15
Portland, M e............... .......  566i 241 145 51 53 55 320! 346) 440 2 9 5 3 9 3 684 159



B U R E A U  O F  N A V I G A T I O N 2 4 3

Comparative statement of cases of violations of the navigation and steamboat-inspection 
laws reported by officers of customs, 1915-1927— C o n t i n u e d

Port 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927

Portland , O reg --................... 273 229 130 239 120 182 107 83 101 171 291 237 84
Providence.............................. 21 125 94 68 65 137 175 181 98 94 144 169 217
R ochester................................ 28 42 44 102 14 24 55 10 61 57 53 18 24

3 33 68 29 1 1 3 96 2 4 4 22
St. L ouis................................. 186 154 348 173 291 396 182 173 179 127 89 100 64

1 5 4 1
2 2 7 9 10 25 23 28 15 8

1 22 34 32 . .
San Francisco......................... 446 276 196 151 223 765 46(5 213 291 288 284 281 238
San J u a n ................................. 28 11 12 14 8 14 10 14 19 18 26 25 22

7« 82 48 41 77 68 149 165 163 126 12G B7 47
306 40$ 318 338 266 32C 310 272 1,223 294 564 755 328

T a m p a .................................... 314 57C 547 295 1,303 1,247 1,770 2,300 1,649 1, 386 1, 398 1,690 1, 519
W ilm ington, N . C ................- 206 137 262 19 261 302 426 263 200 173 152 78 312

T otal (47 ports)............ 6,868 7, 825 7, 569 4, 749 8,173 10,667 10,706 11,396; 11,251 8,867 9, 544 10,778 8,306

i T he districts of Laredo (No. 23) and  Eagle Pass (No. 25) were abolished by  Executive order Sept. 7, 
0917, and  the d istrict of Sail Antonio (No. 23) was created by  th e  same order.

! T he districts of Los Angelos and  San Diego were consolidated by  Executive order of Jan . 26, 1923, w ith 
Los Angeles as headquarters port.

T h e above is an accurate in d ication  of th e vo lu m e of th is  work  
perform ed b y  custom s officers under th e d irection  of th e  Secretary  of 
C om m erce. I t  does n ot necessarily  in d ica te  the a c tiv ity  of the cu s 
to m s  offices in their d istricts, as such d istricts operating  the A tlan tic  
an d  G ulf coasts h ave the assistance of the in spection  vesse ls  of th is  
■department.

T h e  enforcem ent o f the act of June 7, 1918, requiring th a t the nam e  
and address of the ow ners of sm all und ocum ented  vessels shall be 
recorded in th e  custom houses is proceed in g satisfactorily . U nder  
th is  law  there were on June 30, 1927, 214,099 vessels so recorded, 
.an increase of 10,389 over the previous year. T h e records ind icate  
for som e years p ast an  increase of ab ou t 10,000 vessels per year  
num bered under th is law.

P R E V E N T I N G  O V E R C R O W D I N G  O F  P A S S E N G E R  V E S S E L S

T h e im portance of preven tin g  th e  overcrow din g of passenger v es 
sels n ecessita tes a careful organization  of this service, w hich  is per 
form ed by custom s, nav iga tion , and steam b oat-in sp ection  officers. 
T h e local inspectors of steam  vessels, under the regulations of the  
service, prescribe the num ber of passengers w hich a vessel m ay carry  
w ith  sa fety . I t  is the business o f the n av iga tion  inspectors of th is 
bureau a t th e ports served by them  to supervise th e tak in g  on of 
passengers and p reven t any overloading. T h e experience of the  
service has been th a t the m asters of passenger vessels w ith  few  excep 
tions endeavor to com p ly  w ith  the law  ancl safeguard the vessel and  
her passengers.

T h e follow ing tab le show s the cou n ts and num ber of passengers  
in vo lved  in preven tin g  the overcrow din g during the fiscal year  1927:



2 4 4  R E P O R T  T O  T H E  S E C R E T A R Y  O P  C O M M E R C E

Number of counts and the number of passengers involved in preventing overcrowding: 
of passenger vessels during fiscal year 1927

Port

N avigation C ustom s . T ota l

C ounts Passengers Counts Passengers Counts Passengers

1,972 628,628 1,972
364

1,843
1,000

619

628,628 
267,008 
542,625 
612,075 

1,103,854 
22,699 

7,542 
223,751 
22,284 

1, S03,690 
112,006 
187,246 
60,580 
4,540 

75,665

B oston............................................................ 364
68

133
3

267.008 
48,498

113.008 
2,161

22,699 
7, 542

i, 775 
867 
616

494,127 
499,067 

1,101,693D etro it...........................................................

104 ÎÔ4
390

66
390
66

223,751 
22,284

N ew  Y ork ...................................................... 1,803,690 
6,898 

187,246 
7,198 
4,540 

28,416

576 105,108 23
257
38
40

478

599
257
463
40

824

P h iladelph ia..................................................
425 53,382

R ochester.......................................................
346 47,249

7,033 
8,287

3,175,289 
3,454,436

1,508
1,400

2,498,904 
3,142,330T ota l, 1926.................................................. 9,687 1 596,766

When., in  th e course of cou n tin g  passengers i t  is found th a t th e  
lim it of sa fe ty  has been reached , as show n b y  th e num ber p erm itted  
b y  th e certificate of in sp ection , th e n av ig a tio n  inspectors stop  p a s 
sengers going on  board. T h e  num ber of su ch  shut-offs is  show n  
b y  th e fo llow ing tab le:

» Shut-offs, by specified months

Port

Ju ly , 1926 A ugust, 1926 Septem ber,
1926 M ay, 1927 June, 1927 Total

I Pas- 
C ounts i sen- 

! gers
Counts

Pas 
sen 
gers

Counts
Pas 
sen
gers

Counts
Pas 
sen 
gers

C ounts
Pas 
sen 
gers

C ounts
P as 
sen 
gers

B altim ore__
Boston...........

9 8,000 
1 1,650 

65 30,729

3
2

2,800 
3,300

1 1,300 13
3 

96
4 

23
2

12,100 
4 ,95C 

45.518 
8,536 

68, 090 
1,600 
4,155 
3,731

Chicago......... 18 9,460 13 5,329
Cleveland— 4

2
8,536
5,071

.........

12; 37,316 1 3,008 1 3,008 7

2
19,687
1,600
4,155

Louisville___
New  Y o rk . . . 1
N orfolk......... 3 1,536 

V 500 
1 92

3
1

1,845 
500 > 350 7

9Philadelph ia. 
Portlaud, M e. 
S eattle ...........

......... 1 92 
lj 251 25

T o ta l. _ 
T ota l, 1926...

92' 79,823 
198171,485

16(22,077 
85<63,219

2013,768 
20 6,949

2
3

3,358
608

22
31

30,771 
46,676

152' 149,797 
337(288,937

I t  will be noted  th a t on 152 occasions the lim it o f  sa fe ty  had been  
reached and it  w as necessary  for our inspectors to  take action . T h is  
in vo lved  149,797 passengers. T h e  bureau is satisfied  th a t in  the  
absence o f our inspection  service there w ould  h ave been, overcrow d 
ing in each o f these cases.
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S H IP P IN G  C O M M IS S IO N E R S

D u rin g  the year 561,054 officers and m en were sh ipped , resh ipped , 
-and discharged before sh ipping com m issioners, as com pared w ith  
534,493 for th e  year before. T h e  average co st for th e  service was 
22 cen ts  per m an as aga in st 23 cen ts  th e previous year. C ollectors  
o f cu stom s acting  a t ports where sh ipp ing com m issioners’ offices h ave  
n o t been estab lish ed , sh ipped  and discharged during the year 64,027  
officers and m en as com pared w ith  53,789 officers and m en during  
th e  previous year.

Of th e 285,269 officers and m en sh ipped  before sh ipp ing com m is 
sioners, 134,531 were n a tiv e  A m ericans, 40 ,947 naturalized  A m eri
cans; 175,478 in all, or 61 per cent. T h is  does n o t g ive  an en tire ly  
accurate idea o f the n a tio n a lity  o f crew s on our vessels, as under the  
law  vessels m ay sign on a portion  of alien crews before U n ited  S ta tes  
consu ls for the round trip.

T h e fo llow ing tab le  show s th e aggregate routin e w ork and salaries 
of th e sh ipping com m issioner service for the p a st decade:

Year

Seamen 
shipped, 

reshipped, 
and  dis
charged

Salaries

Aver
age
cost
per

m an

Year

Seamen 
shipped, 

reshipped, 
and  dis 
charged

, r. . ■ 

Salaries

Aver
age
cost
per

m an

1917.............................. 506,941 $06,211 $0.13 1923............................... 538,755 $9-4,476 $0.17
1918............................. 457, 248 72,075 . 16 1924............................... 555,633 94,476 .17
1919............................. 485,796 75,288 . 15 1925............................... 552,124 123,726 .22
1920............................. 628,980 85,949 . 13 1926............................... 534,493 123,183 .23
1921...................... . 650,840 99,646 .15 1927............................... 561,061 122,398 .22
1922 ........................... 541,952 92,318 .17

T h e above table, how ever, does n o t cover the m ost im p ortan t  
branch of th e  service— the arbitration  of d isp u tes b etw een  m asters  
and m em bers o f th e crew.

D u rin g  th e year  approxim ately  11,000 cases were decid ed b y  the  
sh ip p in g  com m issioners in v o lv in g  q u estion s on a lm ost all phases  
con n ected  w ith  their  general supervisory au th ority  over the contracts  
of em p loym en t and w elfare o f seam en.

T h is service is the agency through w hich th e law s governing the  
em p loym en t o f seam en are adm in istered. I t  orig inated  under th e act 
o f June 7, 1872, the com m issioners b eing  appointed  b y  and actin g  as 
-officers of the circu it courts. U n der subseq u en t law s their  ap p oin t 
m en t w as en tru sted  to  th e Secretary  o f C om m erce, h ea v y  bonds being  
required for th e  fa ith fu l perform ance o f their  duties, w hich rem ain  
unim paired.

T h e  general d u ties of the service are to afford facilities for engaging  
seam en, supervise their  en gagem en t and discharge, provide m eans for 
securing their presence on  board, fa c ilita te  the m akin g of apprentice 
sh ips, and of specia l im portance th e  sh ipp ing com m issioner shall hear  
and decide any q u estion  w h atever  betw een  th e em p loyer and the  
m em bers of th e crew w hich  both  parties agree in w riting  to  su b m it to  
him . E v ery  award m ade b y  th e sh ipping com m issioner after such  
hearin gs is b inding on  b oth  parties ana conclu sive as to  their r igh ts  
(sec. 4554, R . S .).

T h e jud icia l pow er thus p laced in  the sh ipp ing com m issioner has  
proved  beneficient. I t  affords seam en and their  em p loyers a full
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hearin g upon any question  and ju d gm en t in accordance w ith  the facts  
and the law  w ith o u t expense or delay . T h e  com m issioner m ay  
require the production  of log  books, and all other docu m en ts bearing  
on th e question  a t issue shall be presented.

A s sta ted  in the P en n sy lvan ia  Law  R ev iew  o f January, 1913, “ T h e  
entire su b ject of th e jurisd iction  and sum m ary pow ers of U n ited  
S ta tes  Sh ipp ing Com m issioners is one w hich furnishes a m o st in tere st 
ing stu d y  in adm in istrative process, and supp lies in practice p erh ap s  
the m ost consp icuous justification  o f sum m ary process to  be found in 
our entire Federal sy s te m .”

B ecause of the peculiar nature o f th e  em p loym en t o f seam en  in  the  
foreign trade,! far d ista n t from  their hom e ports and w ith o u t the  
im m ediate protection  of our courts, C ongress through num erous  
sta tu te s  has safeguarded their in terests perhaps m ore close ly  th an  
any other class of em ployees. T h a t the benefits of these law s m ay be  
enjoyed  by the seam en there m ust be im partia l and in te lligen t ju d g 
m en t by  m en thoroughly grounded in th e law  and th e cu stom s of the  
sea.

E S T A B L IS H M E N T  O F  N E W  S H IP P IN G  C O M M IS S IO N E R S ’ O F F IC E S

U n der the law  where C ongress has n ot provided for the em p loym en t  
of sh ipping com m issioners, the work is perform ed b y  collectors of 
cu stom s acting as such. T h is  provision  is in tend ed  to apply where 
th e  num ber of m en shipped and discharged is sm all and as a m atter  
of econom y.

It has been th e practice for m any years th a t w h en  th e  sh ipm ent of 
m en during several con secu tive  years has averaged 1,000 m en each  
year, to recom m end to  C ongress the estab lish m en t of an independent 
office in order th at th e seam en m ay h a v e  th e  benefit of trained m en  
engaged exclu sive ly  in the supervision  of their contracts and their  
protection  afloat and ashore. For som e years there has been a s tea d y  
increase in the work at th e ports o f M obile and San  Pedro (L os  
A ngeles), the average per year  for the la st three years being 5 ,057 m en  
at M obile  and 11,630 m en at San Pedro. C ham bers of com m erce, 
sh ipping in terests, and the cu stom s officers are strongly  urging th e  
estab lish m en t o f these new  offices.

A L L O T M E N T  N O T E S

E x istin g  law  prohibits the p a y m en t in A m erican or foreign ports of 
w ages to seam en in advance to earning such wages. H ow ever, in 
order to provide for their dependents, provision  is m ade for the issue  
of a llo tm en t notes payab le  from the seam en ’s w ages as earned to grand 
parents, parents, w ives, sisters, or children. A n y other order, n ote , 
or evid en ce of indebted ness from such w ages is void . T h e issue o f  
these notes is supervised  b y  the U n ited  S ta te s  Sh ipping C om m issioner  
and signed b y  him .

T h e to ta l num ber of a llo tm en t n otes thus issued b y  sh ipping com 
m issioners w as 6,703, as com pared w ith  5,978 during the previous  
year and 6 ,475 during 1925.
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P A S S E N G E R  A C T  O F  1 8 8 2

T h e follow ing tab le  show s the num ber of v oyages and the steerage  
passengers in vo lved  during the p ast six  years:

Year Voyages Steerage
passengers Year Voyages Steerage

passengers

1922......................................... 1,057 250,741 1925..................... ................... 1,257 187,127
1923......................................... 1,256 323,006 1926.............. .......................... 1,334 215,639
1924......................................... 1,235 348,989 1927......................................... 1,367 275,175

T he adm in istration  of the passenger act of 1S82 (22 S ta t. 186-191, 
U . S. C . T itle  46, secs. 151-162 , 171) is closely  supervised  as it  is 
im p ortan t to  th e  health , m orals, and com fort of approxim ately
270,000 fu tu re  c itizen s o f the U n ited  S ta tes  entering our ports on 
vesse ls from  abroad. T h is act has to  do w ith  proper ven tila tion  
for the spaces such passengers occupy , proper food, san itary  condi 
tions m aintained  throughout the voyage, sexes k ep t separate, and 
h osp ita l and m edical facilities kept availab le  at all tim es.

N A V IG A T IO N  R E C E IP T S

T h e receipts from  tonnage during the fiscal year am ounted  to  
82,245,511.68 , as com pared w ith  $1 ,825 ,719 .39  the year  before. 
T here is a sim ilar proportionate increase in  n av igation  fees co llected  
and in the to ta l co llections, w hich aggregate $2 ,590,231.91 . T h ese  
receip ts in  deta il were as follow s:

Tonnage
duties

N avigation
fees

N avigation
fines Total

$2,245,611.68 
1,825,719.39 
1,393, 743.16

$240,986.02 
227,079.09 
159,808.03

$103,734.21 
127,872.98 

• 49, 962. 37

$2,590,231.91 
2,180,671.46 
1,603,523. 50

T h e accounts for these various co llections are rendered by collec 
tors o f custom s and checked in th e Bureau o f N av ig a tio n  aga in st their  
deposits in the U n ited  S ta tes  T reasury.

P U B L IC A T IO N S

P u b lication s of the bureau com prise the N a v ig a tio n  L aw s (quad 
rennial w ith annual pam phlet su p p lem en t), M erchan t V essels of the  
U n ited  S ta tes  (annual), C ode last, o f M erchan t V essels (annual), 
and Am erican D ocu m en ted  Seagoing V essels of 500 gross tons and 
over (m onth ly).

T h e pub lications are no longer issued  gratu itou sly , but are for sale  
by the S up erin ten dent of D ocu m en ts, G overnm ent P rin ting  Office, 
W ashington , D . C.

A ppendixes and sta tis t ic s  o f th e  m erchant m arine form erly printed  
as a part of the bureau’s annual report are now  published as a sepa 
rate docum ent know n as M erchant M arine S ta tistics .

V ery tru ly  yours,

A. J . T y r e r ,
Commissioner o f Navigation.



STEAM BOAT INSPEC TIO N  SERVICE

D e pa r t m e n t  o f  C o mm e r c e , 
St e a m b o a t  I n s p e c t io n  Se r v ic e ,

W ashington, J u ly  1, 1927.
H on . H e r b e r t  H o o v e r ,

Secretary o j Commerce.

D e a r  M r . Se c r e t a r y : H erew ith  is su b m itted  the report of the  
S tea m b o a t Inspection  Service for the fiscal year  ended June 30, 1927.

B E O B  a  A N IZ  A T IO N

T he S team b oat In sp ection  Service is one of th e  o ld est bureaus in 
the Federal G overnm ent. I ts  organization  reflects th e th ou gh t and 
ideals of the country  a hundred years ago. T h ough  th e fram ers of 
the law s governing th e  S team b oat In sp ection  Service in  m any  
in stances budded b etter  than th ey  knew , it  is tim e to  m ake certain  
changes to m eet ex istin g  conditions. I su ggest th e  follow ing:

Change o j  n a m e .— T h e nam e “ S tea m b o a t In sp ection  S erv ice” does 
n o t properly describe the functions and a ctiv ities  o f the organization . 
A lthough one of its  functions is to  in sp ect steam  vessels, it  also has  
to in sp ect m otor vessels, m otor sh ips, sailing vessels of certain  
classes, and seagoing barges. I t  is suggested  th a t the nam e “ M arine  
Inspection  S e r v ic e ” w ould  b e f o r e  appropriate and coidd be very  
properly adopted.

T h e head of th e  service is know n as th e Supervisin g Inspector  
G eneral. A  m ore correct official t it le  w ou ld  be director. T h e  
assistan t should  be know n as a ssista n t director. T h is  w ould  be 
m ore in  conform ity  w ith  m arine practice and w ith  th e in ten tio n  of 
th e law  th a t relates to th e a p p o in tm en t o f a Sup ervising  Inspector  
G eneral, w hose business is to see  th a t th e  law s are carried in to  effect, 
and who is se lected  for h is a b d ity  to enforce th ese  law s. T h e require 
m en ts for the Sup ervising  In sp ector G eneral are en tirely  different 
from  those of th e supervising , local, or assistan t inspectors. In a s 
m uch as h is fu n ction s are en tire ly  of a d irectory nature, the title  
“ d irector” w ould  be m ore in conform ity  w ith  the law  and th e  actual 
prac tice of the office.

Acentral sta ff.— T h e Sup ervising  In sp ector  G eneral is, under the law , 
directed to ob ta in  un iform ity , b u t the m ach inery  w ith  w hich he w orks  
has, in  m an y instances, to  fu n ction  before he can know  w h ether there 
is any lack  o f un iform ity. T h e  righ t tim e to  ob ta in  u n iform ity  is 
before the action  is taken. T h is  can be done b y  the creation in the  
central office o f a technical staff. T h e  service has o ften  stressed  its  
dependency upon “ p ra ctica l” m en . and its  regulations require th a t  

248
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on ly  m en w ho h ave been officers on sh ips can  hold p ositions as inspec 
tors. T h is  has obta in ed  good resu lts thus far, b u t it  is desirable to 
ob ta in  even  b etter  resu lts in the futu re. T o  do th is it  is m y desire, 
w hile availing  m yself of all th a t th e practical m en know , to create  
and d evelop  a technical staff. T h e  d ay  for rule-of-thum b m ethods  
is p a st and the day of th e techn ician  is a t hand. I t  is n o t sufficient 
for the B oard of Supervising Inspectors to  leg isla te  as n ecessity  arises, 
b u t it  should  h ave a t its  com m and th e m achinery w ith  w hich to plan  
in advance. T h a t can on ly  be done b y  a central staff of technical 
m en, the resu lt of w hose in v estig a tio n  from  the technical sid e w ould  
be availab le  to the Board of Supervisin g Inspectors w orking from  
the practical and leg is la tiv e  side.

T h ere is su b m itted  below  a chart of organization  w hich  the bureau  
desires to  see a d o p ted :

T h e d iv ision  o f hulls w ould be under a trained naval arch itect, who 
should  have about four inspectors and three or four clerks to assist 
him . H e would h ave charge of the sta b ility  work, and look after  it  
in such a m anner as to be able to  advise the sh ipbuild ing com panies  
w hich m ay seek inform ation. T he d ivision  of hulls could also do 
valuab le  work in regard to  bulkhead construction .

T h e division  of boilers and m ach in ery would be in charge of a 
ch ief w itli about four inspectors and two or three clerks. H e  w ould  
look after the inspection  of all boilers designed for vessels o f the  
Am erican m erchant m arine. A t the present tim e boilers are approved  
b y  46 different boards of local inspectors. In  the in terest of uni
form ity  there should  be a d irectin g head over th is work w ith  authority  
Over its technical phases. W hile un iform ity  would be obtain ed , 
sa fe ty  w ould  be th e param ount thought. A  division of th is character  
could work ou t m ethods for the inspection  of boilers m uch better  
than the boards of local inspectors. In  the approval of designs it  
w ould  have in m ind at all tim es easy  accessib ility  o f inspection , 
because, w h ile  a boiler m ay be b u ilt o f good m ateria l th a t m oots in 
all respects the requirem ents or provisions of the sta tu tes, its  design  
m ay m ake it  im possib le  to  inspect it  thoroughly to ascertain  its  actual 
condition .

T h e d ivision  of sh ip ’s personnel w ould be under a chief wdth about 
five inspectors and four clerks to assist him . In  licensin g officers 
and certificating able seam en m an y problem s arise th a t are n ot  
apparent to one who is n o t fam iliar w ith  m arine work. T h ey  com e up 
n t on ly  in issuing licenses and certificates, b u t in the d iscip lin e th a t  
th e service exercises over sh ip s’ personnel. T o  exercise th is discipline  
effectively  the service m u st a t all tim es be ju st, beginning w ith  the
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tim e w hen an applicant applies for h is license or certificate. W hile  
in th e  issuance of licenses and certificates hoards of local inspectors  
have th e  sta tu tes  and regulations to  guide them , it is easy  to  see th at  
w ith  46 issu ing offices throughout the service there can be lack of 
uniform ity. A d ivision  of sh ips’ personnel w ould bring about un i 
form ity. I t  w ould  prepare standard sets of exam ination  questions  
for the gu idance of the inspectors, these to  be supp lem ented  b y  ques 
tion s to m eet local cond itions. W ith  such procedure it  w ould be 
im possib le to  cla im  th a t it  w as easy  to  g e t a license a t one p ort and 
difficu lt a t another.

A fter a license or certificate has been issued, th is service w atches  
over the conduct o f th e  officer in h is everyd ay  life, and if it  is such  
as to w arrant th e action , h is license can  be suspended or revoked. 
T o-d ay  ships' officers are ind icted  and tried b y  boards o f local in spec 
tors. T h is system  has been criticized on the ground th a t th e local 
inspectors n o t o n ly  issue the licenses, b u t the sam e board m ay conduct 
the in vestigation  and ind ict and t iy  the officer. W hile th is procedure  
has been satisfactory  in the m ain, the system  is essen tia lly  un-A m eri
can and should be changed. U nder the system  I w ould  propose, the  
local inspectors w ould  in vestiga te  a case, and if th ey  found th at the  
facts justified  it, th ey  w ould prefer charges against the licensed officer, 
b u t he w ould  be tried by the supervising inspector o f the d istrict before 
whom  local in spectors w ould be required to prosecute the charges. 
An appeal from  his decision w ould lie to the Sup ervising  Inspector  
G eneral. W ith  a d iv ision  of sh ip ’s personnel it  w ould be possib le to  
require th at reports o f in vestiga tion s o f casualties, v io la tion s of law , 
e tc ., in deta il, w ith  transcripts of testim on y, be sen t to  the central 
office for review , in the course o f which any errors in procedure could  
be corrected.

P E R S O N N E L

T h e follow ing p ositions were em braced in the S team b oat Inspection  
Service a t th e close of business on June 30, 1927:

A t  W a s h in g t o n ,  D .  C . :
S u p e r v i s i n g  I n s p e c t o r  G e n e r a l ___________________________________________  1
D e p u t y  S u p e r v i s i n g  I n s p e c t o r  G e n e r a l  ( w h o  i s  a c t i n g  S u p e r v i s i h g  I n 

s p e c t o r  G e n e r a l  in  t h e  a b s e n c e  o f  t h a t  o f f i c e r ) _______________________  1
T r a v e l i n g  i n s p e c t o r s ______________________________________________________  3
C l e r k s _____________________________________________________________________  1 0
M e s s e n g e r _____________________________________ - __________________________  1

I n  t h e  s e r v ic e  a t  l a r g e :
S u p e r v i s i n g  i n s p e c t o r s ____________________________________________________  1 0
L o c a l  i n s p e c t o r s  o f  h u l l s _________________________________________________  4 6
L o c a l  i n s p e c t o r s  o f  b o i l e r s ________________________________________________ 4 6
A s s i s t a n t  i n s p e c t o r s  o f  h u l l s _____________________________________________  7 5
A s s i s t a n t  i n s p e c t o r s  o f  b o i l e r s ___ __________________________________ i ____  7 5
C l e r k s ______________   9 2

T o t a l .................................................................- ....................................................... ............  3 6 0

I t  w as m y d u ty  during the year  to recom m end the appoin tm ent 
of tw o new  m en  as supervising inspectors, one a t N ew  Y ork, N . Y ., 
and the other a t P ittsburgh , P a . In  filling these positions, the bureau  
received m any indorsem ents of m en ou tsid e of the service. H ow ever, 
th e p osition s were filled by th e  prom otion of m en in  the service, who  
h»d earned th e prom otion  by long years of fa ith fu l and efficient w o r k .
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W hile  the pressure brought to  bear did n ot resu lt in  the ap p o in tm en t  
of persons who had had no train ing, it  did em phasize again the  
n ecessity  of h av in g  th is class o f em p loyees under th e  classified c iv il 
service.

A bill to am end section  4404, R evised  S ta tu tes  (U . S. C ., T itle  46, 
sec. 373), as am ended by th e act approved J u ly  2, 1918, p lacin g the  
supervising in spectors under th e classified civ il service, is, therefore, 
quoted  below , w ith  the recom m endation th a t everyth in g  possib le be 
done to have it  enacted  in to  law :

Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled, T h a t  s e c t i o n  4 4 0 4  o f  t h e  R e v i s e d  S t a t u t e s  o f  t h e  
U n i t e d  S t a t e s ,  a s  a m e n d e d  b y  t h e  a c t  o f  C o n g r e s s  a p p r o v e d  J u l y  2 ,  1 9 1 8 ,  b e ,  a n d  
t h e  s a m e  i s  h e r e b y ,  a m e n d e d  s o  a s  t o  r e a d  a s  f o l lo w s :
“ S e c . 4 4 0 4 .  T h e  p o s i t i o n s  o f  s u p e r v i s i n g  i n s p e c t o r  in  t h e  S t e a m b o a t  I n s p e c t i o n  

S e r v ic e  a r e  h e r e b y  p l a c e d  u n d e r  a n d  i n c l u d e d  in  t h e  c la s s i f i e d  c i v i l  s e r v ic e .  
T h e r e  s h a l l  b e  e l e v e n  (1 1 )  s u p e r v i s i n g  i n s p e c t o r s ,  w h o  s h a l l  b e  a p p o i n t e d  b y  
t h e  S e c r e t a r y  o f  C o m m e r c e ,  in  a c c o r d a n c e  w i t h  a n d  u n d e r  t h e  p r o v i s i o n s  o f  t h e  
a c t  o f  J a n u a r y  1 6 ,  1 8 8 3 ,  k n o w n  a s  t h e  C i v i l  S e r v ic e  A c t .  T h e  s u p e r v i s i n g  
i n s p e c t o r  s h a l l  b e  e n t i t l e d ,  in  a d d i t i o n  t o  h i s  a u t h o r i z e d  p a y  a n d  t r a v e l i n g  a l lo w 
a n c e s ,  t o  h i s  a c t u a l  a n d  r e a s o n a b l e  e x p e n s e s  f o r  t r a n s p o r t a t i o n  o f  i n s t r u m e n t s ,  
w h i c h  s h a l l  b e  c e r t i f i e d  a n d  s w o r n  t o  u n d e r  s u c h  i n s t r u c t i o n s  a s  s h a l l  b e  g i v e n  b y  
t h e  S e c r e t a r y  o f  C o m m e r c e .”
Se c . 2 .  T h a t  t h i s  a c t  s h a l l  b e  e f f e c t i v e  o n  a n d  a f t e r  t h e  d a t e  o f  i t s  a p p r o v a l .

D u ring the year  I traveled  through all of the d istricts, w herever  
possib le accom panied by the supervising  inspector. W ith  h im  I 
took  up q uestions th a t arose concern in g the local boards, such as 
m ethods of inspection , personnel m atters, adm in istration , and so on. 
I held  regional conferences on the P acific coast w ith  the tw o super 
v isin g  inspectors of th a t region w ith  a v iew  to ob ta in in g  uniform  
procedure and e lim inatin g  differences in practice betw een  supervising  
in spection  d istricts. 1 follow ed th is plan also at S t. L ouis, M o., 
where I had w ith  m e th e  supervising  in spectors of the fourth , sixth , 
and ten th  d istricts, and on the A tla n tic  coast.

A t  the' presen t tim e s ta b ility  tests  are m ade by tw o trav  e ng  
inspectors, w ho h ave their headquarters a t W ash in gton . T h is  
work has increased to such an e x ten t th at it  is abso lu tely  necessary  
to h ave m ore in spectors. D u rin g  the p a st y ea r  th e  pressure of 
sta b ility  work w as such th a t w e were unab le to keep abreast o f it  
and g e t our calcu lations finished so as n o t to delay  vessels. In  m any  
in stan ces m easurem ents were taken  after dark, necessarily  creatin g  
a d ou b t o f their accuracy. T hree additional traveling  inspectors 
are recom m ended for the fiscal year  1929. T here are a t present 
three travelin g  in spectors, one of w hom  is em ployed  in th e checkin g  
of eq u ip m en t of vessels. M an ifestly  one m an can n o t cover the  
w hole of the U n ited  S ta tes  effectively . I f  th e  add itional m en are 
allow ed, w e w ill be able to use tw o travelin g  inspectors for checkin g  
equ ipm en t, e tc ., and four to do the inclin in g work.

More m en .— In the v is its  to th e d istricts of th is service, I  h ave  
m ade careful in v estig a tio n s to  determ in e w h ether the recom m enda 
tion s for increases in force th a t h a v e  so o ften  been m ade to  the  
centra l office were justified . I find th a t they  are. In  a num ber of 
d istr icts, even  w ith  long hours, it  is im possib le to take care o f the  
m an y rein spections th a t m u st be m ade in order to insure safe  condi 
t io n s and p rotect aga in st d isasters. T h e  service is n o t engaged  
en tire ly  in  the in spection  of vessels o f the m erchant m arine and the  
licen sin g  o f officers. W ork is done in  the in sp ection  of boilers for
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other departm ents, in  pub lic build in gs, can ton m en ts, fortifications, 
and in m any G overn m en t vessels. W e should  h ave increased  
personnel so as to facilita te  the hand ling  o f the work. In  th e  e s t i 
m ates for 1929, add itional inspectors h ave been  requested  to  be 
sta tion ed  at different ports, and i t  is m y earnest p lea th a t these  
additional inspectors be allow ed.

Salaries .— T h e sa lary  grades for inspectors are n o t h igh enough  to  
com p en sate them  for the w ork th ey  do and to m ain ta in  the m orale  
of the force. A s rapidly  as funds m ay  be secured for the purpose, 
I  recom m end th a t the departm ent approve the fo llow ing schedule o f  
p a y  for th is service:

S u p e r v i s i n g  i n s p e c t o r s _______ _ ________ ___________________ _______  $ 5 ,  2 0 0  t o  $ 6 , 0 0 0

T r a v e l i n g  i n s p e c t o r s . - __________ ________ ________ ________________  3 ,  8 0 0  t o  5 , 0 0 0

L o c a l  i n s p e c t o r s __________________________________ ______ __________  3 , 8 0 0  t o  5 , 0 0 0

A s s i s t a n t  i n s p e c t o r s . _______ ______________________________________  3 ,  0 0 0  t o  3 ,  6 0 0

H igher ranges should  also be fixed for the clerical em p loyees.

B O IL E R S  A N D  M A C H IN E R Y

R eference was m ade in the la st annual report to the m atter  o f  
boiler inspection . In  regard to  th e com parison of th e rules of differ 
en t  c lassification  societies w ith  th ose  of th is service, som e progress  
has been m ade, and I hope to be able to receive w ith in  a reasonable  
tim e a full report. I t  is apparent th a t it  is necessary  to  bring u p  
to date certain  of the p rovisions in th e general ru les and regu lation s  
so far as th ey  relate to  v a lves, fittin gs, and pip ing. L ate  in the fa ll 
of th is y ea r  I  exp ect to have a conference w ith  m anufacturers, w ith  
a v iew  to g e ttin g  their cooperation  in  th e revision  of th e present rules.

Som eth in g  should  be done to  g ive  th e B oard  of S up ervising  In sp ec 
tors proper au th ority  in regard to pressures o f boilors. R eference  
has rep eated ly  been m ade, in previou s annual reports, to  changes  
th a t are desirable, and I  su b m it below  a suggested  form  of bill to  
am end sections 4433 and 4418, R ev ised  S ta tu tes  (U . S. C ., T it le  46 , 
secs. 411 and 392), w hich , if  enacted  in to  law , w ill g iv e  th e B oard  
of Supervisin g Inspectors th e au th ority  th a t i t  needs:

Be it enacted by the Senate and House of Representatives of the United States of 
A merica in Cotigress assembled, T h a t  s e c t i o n  4 4 3 3  o f  t h e  R e v i s e d  S t a t u t e s  o f  t h e  
U n i t e d  S t a t e s  b e ,  a n d  t i i e  s a m e  i s  h e r e b y ,  a m e n d e d  s o  a s  t o  r e a d  a s  f o l lo w s :

“ S e c . 4 4 3 3 .  T h e  w o r k i n g  s t e a m  p r e s s u r e  a l l o w a b l e  o n  a l l  b o i l e r s  in  v e s s e l s  
w h ic h  a r e  r e q u ir e d  t o  b e  i n s p e c t e d  u n d e r  t h e  l a w s  o f  t h e  U n i t e d  S t a t e s  s h a l l  b e  
d e t e r m i n e d  u n d e r  a n d  in  a c c o r d a n c e  w i t h  s u c h  r u l e s  a n d  r e g u l a t i o n s  a s  t h e  
B o a r d  o f  S u p e r v i s i n g  I n s p e c t o r s ,  w i t h  t h e  a p p r o v a l  o f  t h e  S e c r e t a r y  o f  C o m m e r c e ,  
s h a l l  h e r e a f t e r  e s t a b l i s h  in  r e s p e c t  t h e r e t o . ’ ’

Se c . 2 .  T h a t  s e c t i o n  4 4 1 8  o f  t h e  R e v i s e d  S t a t u t e s  o f  t h e  U n i t e d  S t a t e s  a s  
a m e n d e d  b y  t h e  a c t  o f  C o n g r e s s  a p p r o v e d  M a r c h  3 ,  1 9 0 5 ,  b e ,  a n d  t h e  s a m e  i s  
h e r e b y ,  a m e n d e d  s o  a s  t o  r e a d  a s  f o l lo w s :

“Se c . 4 4 1 8 .  T h e  lo c a l  i n s p e c t o r s ,  u n d e r  s u c h  r u l e s  a n d  r e g u l a t i o n s  a s  t h e  B o a r d  
o f  S u p e r v i s i n g  I n s p e c t o r s ,  w i t h  t h e  a p p r o v a l  o f  t h e  S e c r e t a r y  o f  C o m m e r c e ,  s h a l l  
h e r e a f t e r  e s t a b l i s h  in  r e s p e c t  t h e r e t o ,  s h a l l  a l s o  i n s p e c t  t h e  b o i l e r s  s u b j e c t  t o  
s t e a m  p r e s s u r e  a n d  a l l  t h e  a t t a c h m e n t s ,  c o n n e c t i o n s ,  e q u i p m e n t ,  a p p a r a t u s ,  a n d  
a p p u r t e n a n c e s  t h e r e o f ,  o n  a l l  v e s s e l s  r e q u ir e d  t o  b e  i n s p e c t e d  b e f o r e  t h e  s a m e  
s h a l l  b e  u s e d  a n d  a t  l e a s t  o n c e  in  e v e r y  y e a r  t h e r e a f t e r .  N o  l o c a l  i n s p e c t o r  s h a l l  
a p p r o v e  a n y  s u c h  b o i l e r s  o r  t h e  a t t a c h m e n t s ,  c o n n e c t i o n s ,  e q u i p m e n t ,  a p p a r a t u s ,  
o r  a p p u r t e n a n c e s  t h e r e o f  u n l e s s  in  h i s  o p i n io n  t h e y  m e e t  t h e  r e q u i r e m e n t s  o f  
s a i d  r u l e s  a n d  r e g u l a t i o n s  a n d  m a y  b e  s a f e l y  u s e d  i n  t h e  s e r v i c e  p r o p o s e d .  
T h e  l o c a l  i n s p e c t o r s  s h a l l  a l s o  s u b j e c t  a l l  s u c h  b o i l e r s  t o  h y d r o s t a t i c  t e s t s  in  
a c c o r d a n c e  w i t h  s u c h  r u le s  a n d  r e g u l a t i o n s  a s  t h e  B o a r d  o f  S u p e r v i s i n g  I n s p e c 

t o r s ,  w i t h  t h e  a p p r o v a l  o f  t h e  S e c r e t a r y  o f  C o m m e r c e ,  s h a l l  h e r e a f t e r  e s t a b l i s h ,  
in  r e s p e c t  t h e r e t o . ”

Se c . 3 . T h a t  t h i s  a c t  s h a l l  t a k e  e f f e c t  t h r e e  m o n t h s  a f t e r  i t s  p a s s a g e .
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F IR E

Excursion steam ers.— A n exam ination  of the rules and regulations  
w ill show  th a t th e B oard  of S up ervising  Inspectors has done con 
s tru c tiv e  work in requiring fire-fighting equ ipm en t on vessels, b u t it  
seem s to th is office th a t the tim e is a t hand w hen naval arch itects  
sh ou ld  g ive  a tten tio n  to the proposition  of build in g excursion steam ers  
th a t  are fireproof. I t  is true th a t w e provide pum ps and fire ex 
tin gu ishers, lifeboats, and su pp osed ly  w ell-d iscip lined crew s, b u t w hy  
n o t m ake the ships fireproof in the first instance? If excursion  
steam ers w ere b u ilt w ith  fireproof superstructures, we w ould have  
gon e a long w ay  tow ard g e ttin g  safe  conditions.

Detecting appara tus .— F or som e tim e th is office has been w orking  
activ e ly  n o t on ly  w ith  the B oard  of Supervisin g Inspectors, w hich  
has been instructed  to g e t the b est suggestions of shipbuilders and  
operators, b u t w ith  the underw riters and every  possib le  agency in  
th is country, w ith  a v iew  to form ulating a rule th a t will resu lt in 
so m eth in g  really con stru ctive  w ith  resp ect to d etectin g  apparatus. 
M u ch  work has been done, and i t  is m y  hope th a t a t the n ex t m eetin g  
of the B oard of Sup ervising  Inspectors there m ay be a conference  
betw een  th e m em bers of th e board and the representatives o f the  
lea d in g  m aritim e in terests o f th is country , to the end th a t  this 
m a tter  m ay be se ttled  satisfactorily .

M O T O R  C R A F T

In  the annual reports o f the Supervising In sp ector G eneral the  
desirability  of a change in the law  w ith  reference to  th e inspection  
of vessels propelled b y  pow er other than  steam  has been repeat 
ed ly  stressed. I t  is  necessary again to  say  th a t th is question should  
receive a tten tion . T h e m otor-boat act of June 9, 1910, does n ot  
m eet th e situation . T o  issue a so-called  operator’s license under a 
law  th a t expressly forbids us to exam ine the operator is rid iculous. 
T h e  possession of such a license is m islead ing to every  one. E very  
m otor-boat operator should be exam ined as to h is color sense, v isual 
a cu ity , and his know ledge of the rules of the road.

S T A T IS T IC S

T h e force inspected  and certificated  7,357 vessels, w ith  a to ta l 
gross tonnage o f 15,312,621, o f w h ich  7 ,050 were d om estic  vessels, 
w ith  a tota l gross tonnage of 12,165,143, and 307 were foreign p as 
senger steam  vessels, w ith  a to ta l gross tonnage o f 3 ,147,478. Of the  
dom estic  vessels, there were 5,563 steam  vessels, 1,005 m otor vessels, 
16 passenger barges, and 466 seagoing barges. T here w as a decrease  
o f  20 in the to ta l num ber o f vessels in spected  and an increase o f 296,- 
065 in the to ta l gross tonnage o f vessels in spected  as com pared w ith  
th e previous fiscal year. T here w ere 2,432 reinspections of steam  
vessels, m otor vessels, and barges. There were 1,044 cargo vessels  
exam ined  to  carry persons in  addition  to crew  under the act o f C on 
gress approved June 5, 1920. L etters of approval o f designs of bo il 
ers, engines, and o th er operating  m achinery were granted to 8 steam  
vessels, w ith  a to ta l gross tonnage of 276. T here were inspected  
for the U n ited  S ta te s  G overnm ent 33 hulls of vessels and 2,188  
boi'ers.
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L icenses were issued to 24,161 officers of all grades. T here were 
exam ined for v isu a l d efects 7,408 app lican ts for license, of w hom  
36 were found color blind or w ith  other v isu a l d efects and rejected. 
C ertificates of service were issued to 9,716 able seam en, and 786 were  
rejected. C ertificates of efficiency w ere issued to 7,746 lifeboat- 
m en, and 4 ,688 were rejected.

S teel p la tes for the construction  of m arine boilers to the num ber  
of 3,263 were inspected  a t th e m ills. T here were tested  a t th e  m ills  
by assistan t inspectors 2,298 steel bars to be used as boiler s ta y s  and  
braces, of w hich 15 were rejected. T here were exam ined and tested  
182,164 new  life preservers, o f w hich 1,960 were rejected . T here  
were inspected  a t factories 9,196 new  cork-ring life buoys, o f w hich  
171 were rejected; 581 new  lifeboats, of w hich 2 were rejected; 209 
new  life rafts, all of w hich passed; and 220 new  boat d a v its , all of 
w hich passed.

T h e to ta l num ber of accidents resu ltin g in loss of life  w as 211. 
T h e total num ber of lives lo st w as 262, o f w hich 48 were passengers. 
Of the lives lost, 146 w ere from  suicide, accidental drow ning, and 
other sim ilar causes, leav in g  a loss of 116 fairly  chargeable to acci
dents, collisions, founderings, etc. T here w as a decrease of 106 in  
the num ber of lives lo st as com pared w ith  th e previous fiscal year.

Passengers to the num ber o f 339,447,052 were carried on vesse ls  
required bv law  to m ake report o f the num ber o f passengers carried. 
D iv id in g  th is num ber b y  48, th e to ta l num ber o f passengers lost, 
show s that 7,071,813 w ere carried for each passenger lost. T h e  
num ber of lives d irectly  saved  by m eans of the life-sav ing  appliances  
required b y  law  w as 397.

Very tru ly  yours,

D i c k e r s o n  N . H o o v e r ,
Supervising Inspector General.



PA TEN T OFFICE

D e pa r t m e n t  o f  C o m m e r c e ,
U n i t e d  S t a t e s  P a t e n t  O f f i c e ,

W ashington, J u ly  1, 1927.
H on . H e r b e r t  H o o v e r ,

Secretary of Commerce.

D e a r  M r . Se c r e t a r y : I  h a v e  th e  honor to  su b m it th e follow ing  
report o f th e business of the P a te n t  Office for th e year ended June 30, 
1927:

M easured b y  th e num ber of applications received  in the office for 
p aten ts , designs, trade-m arks, e tc ., th e  year  ju st  closed is the greatest  
in th e  h istory  of the P a ten t Office, s lig h tly  exceed ing th e year 1922 
and exceed ing the year 1926 by 3,700 cases and the year  1925 by
10.000 cases. U n fortu n ately , ow ing to a decrease of over  50 exam 
iners, th is year  of trem endous receipts has resu lted  in the office going  
m uch further behind in part o f its  work, thereby decreasing the  
“ o u tp u t.” W hile  b oth  th e  trade-m ark and design d iv isions are cur 
rent, acting  on  new  cases w ith in  30 d ays and on  am ended cases  
w ith in  15 days, cases aw aiting  official action  in th e p a ten t d iv isions  
h ave increased from  43,765 to 64 ,646— over 20,000.

A year ago 12 p a ten t d iv isions were acting  on cases w ith in  2 m onth s  
after th ey  were filed, and none were in excess o f 5 m onths, w ith  an 
average of 2 ^  m onth s. N o w  n o t one of th e p a ten t d iv ision s is 
under 3 m onth s behind, and som e are m ore than  6 m on th s behind, 
th e average arrearages being 3b£ m onths. W ith  the num ber of new  
applications jum ping from  103,591 in 1925 to  113,783 in 1927, it  ’ 
fo llow s th at the office m ust have a large increase in force in order to 
g ive  th e public the service for w hich it  pays. T h is is em phasized  by  
th e  fa c t  th a t w hen th e office is behind in its  w ork it  is a continual 
drag on  the industries o f the country. F or 1928 the P a ten t Office 
has been g iven  an increase of tw o div isions, or about 30 em p loyees, 
b u t even  w ith  th is increase it  will h ave  few er exam iners than  in 
1925 and 1926, during w hich the arrearages were reduced from
74.000 to 43 ,000 cases. In  order to successfu lly  cope w ith  the work, 
th is office should  h ave five  d iv ision s additional to  the tw o referred to. 
T h e force norv authorized w ill hardly be sufficient even  to act upon  
the current cases as rapidly  as fded and will certain ly  n o t be sufficient 
to reduce the num ber of cases already piled up on th e desks of th e  
various exam iners— w hich now  aggregate 64,000. T h e exam iners are 
g ettin g  ou t as large a num ber o f cases per m an as can  be done w ith  
sa fe ty . R elief can  be obtain ed  on ly  by  a larger force. T h e office 
should  be so m anned th at the cases aw aitin g  action  m ay be reduced  
to n o t m ore than 15,000, w hen it  w ould  be possib le  to act upon p aten t  
cases as prom ptly  as the cases are handled in the trade-m ark and 
design d iv isions— w ithin  30 d ays on new  cases and w ith in  15 d ays on  
am ended cases.

255
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T he work of the various clerical d iv isions is, as its  character v ita lly  
requires it  to be, practica lly  up to date. P reviou s to  th e la st fiscal 
year, w hen the assignm ents had to be recorded b y  the typ ew ritin g  
m ethod, th e assignm ent d iv ision  w as from  45 to 60 d ays in  arrears. 
U nder the p h o to sta tic  m ethod  of recording assignm ents recently  
in sta lled , assignm ents are now  recorded and returned w ith in  15 days. 
I t  is gratify in g  to report th a t  throughout th e  office, excep t in  th e  
exam ining d iv isions, the work has never been in a m ore satisfactory  
cond ition  nor has the physical condition  of th e bu ild in g and equip 
m en t been better . T h e stock  of copies— p a ten ts  and trade-m arks, 
aggregating 74 ,000,000 copies, h av in g  a co st v a lu e  of ab ou t $4 ,000,000  
and a sale value of over $7 ,000,000— is k ep t in as nearly  perfect shape  
as it  can be w ith  a largo num ber of th e copies s till on w ooden shelves  
and on  six  different floor levels. T he p o licy  o f the B ureau of the  
B u d g et and of th e  appropriation com m ittees in m akin g appropriations 
gradually  to p lace these copies on stee l shelves is decid ed ly  econom ical. 
A lthough the office is d isposin g o f 50 per cen t m ore copies than in 
1921, w hen the work of in sta lling  the stee l stacks w as begun, the work 
of pulling and d istributing  copies for sale is being accom plished w ith 
ou t any increase in  force. T h is is a great saving, and it  is recom 
m ended th a t  th e  rest of th e stee l sta ck s be appropriated for as 
rapidly as possible.

In  February and M arch C ongress passed new  leg islation  for the  
P a ten t Office w hich  changed th e  fees and th e m ethod  of appeals 
w ithin th e  office. H ereafter an applicant who files an application  
w ith a large num ber of cla im s will be charged $1 extra for each claim  
in excess of 20 w hen the case is filed and also w hen  printed .

T h e  bill changing the course o f appeals w en t in to  effect on M a y  2, 
so th a t henceforth  there will be on ly  one appeal w ith in  the office 
instead  of tw o as heretofore. W hile th is will n o t exp ed ite  th e work  
in the exam ining d iv isions, it  w ill consid erably shorten the tim e a 

t ease is pending on appeal.

D u rin g  th e past year all the p aten ts in th e pub lic search room , 
am ounting to b etw een  2 ,000,000 and 3,000,000 copies, includ ing cross 
references, have been checked up, and copies w hich h ave been lo st  
or m isplaced have been supplied .

R E S IG N A T IO N S

D u ring the year the office has continued to suffer from the num ber  
of separations of h igh ly  trained em ployees from  the exam ining corps. 
T h ese  to ta led  104— 98 by resignation , 4 b y  retirem ent, and 2 by  
d e a th ; 98 resignations out of a force o f less than 500 is  such a drain  
upon the scientific  corps of th is office as to seriously  cripple th e force, 
low er the effective o u tp u t o f the office, and im pair the q u a lity  o f the  
work. T h eir  services were of very  great va lu e  to the office. M o st  
of those who have resigned were experienced m en. In  th e m ain  
they  lea v e  the P a ten t Office to accep t m ore lu crative em p loym en t  
ou tsid e  the G overnm ent. T o  g ive  a  professional m an, scien tifica lly  
and legally  educated , an in ten sive  training for several years in our 
particular work and then to perm it him  to resign m erely  because  
he is paid an insufficient salary is n o t on ly  fa lse econom y b u t entails
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large econom ic loss. In  th is connection  th e recent sta tem en t of a 
M em ber of the present C ongress is  in po in t, to w it:

“ *  * * i t  i s  e v e n  m o r e  f o o l i s h  e c o n o m y  t o  p a y  i n a d e q u a t e  s a l a r ie s  t o  m e n
i n t r u s t e d  w i t h  s u c h  i m p o r t a n t  w o r k .  ”

T h e  com m ittee  o f law yers, engineers, and sc ien tists, appointed  
b y  Secretary  W ork and continu ed  b y  Secretary H oover, m ade as 
one of its  recom m endations th a t th e principal exam iners should  be 
placed in  professional grade 5. I f  th is were done, i t  w ould  stab ilize  
th e force and m ake th e p osition s so m uch m ore a ttra ctiv e  th a t we  
w ould h ave few er resignations.

S T A T I S T I C S

F ollow in g  is  th e usual s ta tis t ica l report.

Applications received during the fiscal year ended June SO, 1987 1

W it h  f e e s :
A p p l i c a t i o n s  f o r  p a t e n t s  f o r  i n v e n t i o n s _______________________ 8 4 ,  5 1 1
A p p l i c a t i o n s  fo r  p a t e n t s  f o r  d e s i g n s _________________________  4 , 4 2 1
A p p l i c a t i o n s  fo r  r e i s s u e s  o f  p a t e n t s ----------------------------------------  4 2 8

— ------- - 8 9 ,  3 6 0
A p p l i c a t i o n s  f o r  r e g i s t r a t i o n  o f  t r a d e - m a r k s ________________ 3 2 1 ,  0 5 3
A p p l i c a t i o n s  f o r  r e g i s t r a t i o n  o f  l a b e l s _______________________  2 , 1 1 1
A p p l i c a t i o n s  f o r  r e g i s t r a t io n  o f  p r i n t s ______________________  1 , 2 5 9

-------------  2 4 , 4 2 3

T o t a l ,  w i t h  f e e s ______________________________________________________  1 1 3 ,  7 8 3
W i t h o u t  f e e s :

A p p l i c a t i o n s  f o r  i n v e n t i o n s  ( a c t  M a r .  3 ,  1 8 8 3 ) _____________  7 6
A p p l i c a t i o n  f o r  r e i s s u e  u n d e r  r u le  1 7 0 _______________________  1

-------------  7 7

G r a n d  t o t a l ________________________ __________________________________  1 1 3 ,  8 6 0

Applications for patents for inventions with fees

Y e a r  e n d e d  J u n e  3 0 —
1 9 1 8 . . ...............    6 2 , 3 9 9
1 9 1 9  __________________  6 2 , 7 5 5
1 9 2 0  . 8 1 , 9 4 8
1 9 2 1  .     8 4 , 2 4 8
1 9 2 2  ______________ . . .  8 8 , 2 4 3

Y e a r  e n d e d  J u n e  3 0 —
1 9 2 3 ................... ................... . . . .  7 7 , 6 4 5
1 9 2 4 ___________________ . . . .  7 6 , 0 2 4

1 9 2 5 ___________________ . . . .  7 7 , 9 2 6
1 9 2 6 . _____ ____________ . . . .  8 0 , 6 8 2

1 9 2 7 ___________________ . . . .  8 4 , 5 1 1

Applications for patents, including reissues, designs, trade-marks, labels, and prints
with fees

Y e a r  e n d e d  J u n e  3 0 —
1 9 1 8  ...................
1 9 1 9  _________
1 9 2 0  .... ..............
1 9 2 1 . . ........................
1 9 2 2 ______________

7 3 ,  3 0 7  
7 5 ,  6 5 7  

1 0 2 , 9 4 0  
1 0 7 ,  6 5 6  
1 1 3 , 5 9 7  I

Y e a r  e n d e d  J u n e  3 0 —
1 9 2 3  ..................
1 9 2 4  ........... ..

1 9 2 5  ......... .........
1 9 2 6  _________
1 9 2 7  ........... ..

1 0 0 ,  7 2 4  
9 9 ,  5 7 4  

1 0 3 ,  5 9 1  
1 1 0 ,  0 3 0  
1 1 3 ,  7 8 3

Patent applications awaiting action

J u n e  3 0 —
1 9 1 8 .
1 9 1 9 .
1 9 2 0 .
1 9 2 1 .
1 9 2 2 .

1 4 , 7 6 9  
1 7 , 7 3 5
3 4 ,  3 5 5  
4 9 ,  3 3 4  
6 7 ,  3 6 7

J u n e  3 0 —
1 9 2 3 .
1 9 2 4 .
1 9 2 5 .
1 9 2 6 .
1 9 2 7 .

> Including applications in which fees were refunded and  transferred.
* Includes 3,550 applications for the renewal of trade-mark registration.

6 6 6 9 8 — 2 7 f -------1 7

7 2 ,  4 7 5  
6 0 ,  3 3 4  
4 4 ,  5 5 6  
4 3 ,  7 6 5  
6 4 ,  6 4 6
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Patents withheld and patents expired

1 9 2 6 1 9 2 7

1 0 ,0 4 8
1 5 ,9 1 8

9 ,4 3 6
1 5 ,0 8 4

34Ì 3 3 2  
168

3 6 ,3 0 8
124

3 ,0 6 3 3 ,0 2 7

Patents granted and trade-marks, labels, and prints registered

1923 1 924 1 9 2 5 1 9 2 6 192 7

3 9 ,0 0 4  
1 ,4 5 2  

2 5 5  
1 3 ,1 6 9  

1 ,5 4 9  
5 9 2

3 8 ,9 6 3  
2 ,4 4 3  

2 2 8  
1 6 ,2 0 3  

1 ,3 5 0  
6 6 6

4 5 ,2 1 8  
2 ,6 9 2  

2 3 7  
14 , 5 4 2  

1 ,4 0 0  
6 1 5

4 6 ,4 6 4  
2 ,  763  

2 6 8  
14 , 2 3 6  

1 ,6 7 6  
8 6 8

4 3 ,2 4 4  
2 ,4 7 8  

2 9 3  
1 4 ,8 5 8  

1 ,7 8 2  
1 ,0 7 4

5 6 ,0 2 1 5 9 ,8 5 3 6 4 , 704 6 6 ,2 7 5 6 3 , 7 2 9

Statement of receipts and earnings for the fiscal year ended June 80, 1927

U n e a r n e d  b a l a n c e  a t  c lo s e  o f  b u s i n e s s  J u n e  3 0 ,  1 9 2 6 ________________ $ 1 5 0 ,  2 0 4 .  0 8
R e c e i p t s  f o r  f i s c a l  y e a r  e n d e d  J u n e  3 0 ,  1 9 2 7 _____  $ 3 , 4 9 1 ,  6 5 5 .  5 5
R e c e i p t s ,  s a l e  o f  O f f ic ia l  G a z e t t e  a n d  o t h e r  p u b l i 

c a t i o n s  t h r o u g h  G o v e r n m e n t  P r i n t i n g  O f f i c e ___  3 2 ,  5 0 0 .  0 0

— -------- -------------- - 3 , 5 2 4 ,  1 5 5 . 5 5

3 , 6 7 4 ,  3 5 9 .  6 3

E a r n i n g s :
In v en tio n s______
E x t r a  c l a i m s ..........
R e i s s u e s __________
D e s i g n s __________
D e s i g n  e x t e n s i o n s
T r a d e - m a r k s _____
L a b e l s  a n d  p r i n t s .

F in a l  f e e s  
E x t r a  c la i m s

A p p e a ls .
O p p o s i t i o n s _______
D i s c l a i m e r s _______

P r i n t e d  c o p ie s ,  e t c

P h o t o p r i n t s _______
P h o t o s t a t s ________
M a n u s c r i p t  c o p i e s .
C e r t i f i e d  p r i n t e d  c o p i e s ,  e t c .  
R e c o r d i n g  a r t i c l e s  o f  i n c o r 

p o r a t i o n .  __________________
R e c o r d i n g  i n t e r n a t i o n a l

t r a d e - m a r k s ____________ i . .
R e g i s t r a t i o n  o f  a t t o r n e y s ____

D r a w i n g s _____________________
A s s i g n m e n t s __________________

S I ,  6 8 6 ,  6 5 5 .  0 0  
7 , 2 1 2 . 0 0

1 2 , 6 5 0 .  0 0  
5 1 . 3 1 0 .  0 0
1 3 , 9 1 0 . 0 0  

2 0 8 ,  0 4 9 .  0 0
1 7 , 1 5 4 .  0 0

-------------------  1, 9 9 6 ,  9 4 0 .  0 0
8 6 2 ,  1 2 0 . 0 0  

2 , 0 5 6 .  0 0
-------------------  S 6 4 ,  1 7 6 . 0 0

3 0 ,  4 7 5 .  0 0
7 , 2 3 0 . 0 0  

5 9 0 .  0 0
3 8 ,  2 9 5 .  0 0

3 2 8 ,  3 7 5 .  2 3  
1 1 , 6 1 7 .  1 5  
4 4 .  3 6 5 .  7 5  
6 3 , 3 0 4 .  2 0

8 , 4 7 4 .  4 9

5 9 8 .  0 0

3 0 0 .  0 0  
7 2 5 .  0 0

-------------------  4 5 7 ,  7 5 9 .  8 2
____________  2 1 ,  1 8 8 . 8 4
____________  8 6 ,  2 7 2 .  7 5

T o t a l . . ---------------- ------------------------------------------  3 , 4 6 4 , 6 3 2 . 4 1
R e c e i p t s  f r o m  s a l e  o f  O f f ic ia l  G a z e t t e ,  e t c ___  3 2 ,  5 0 0 . 0 0

R e f u n d e d __________________________

U n e a r n e d  b a l a n c e  J u n e  3 0 ,  1 9 2 7 . 3

3 , 4 9 7 ,  1 3 2 . 4 1  
2 5 ,  3 3 0 .  9 2  

1 5 1 ,  8 9 6 .  3 0

3 , 6 7 4 ,  3 5 9 .  6 3
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Expenditures, fiscal year ended June SO, 1927

S a l a r i e s _________________________

S a l a r ie s ,  a d d i t i o n a l  e m p l o y e e s

S c i e n t i f i c  l i b r a r y _____________________________________________________

I n v e s t i g a t i n g  p u b l i c  u s e _______________ _ ____________________________

P hoto lith ograp hin g:
C u r r e n t  i s s u e _______________________________________ $ 6 2 ,  4 0 8 .  2 4

R e p r o d u c t i o n s ____________________________________  9 7 ,  5 2 9 .  2 7

P h o t o g r a p h i c  p r i n t i n g ____________________________ 1 7 , 9 3 5 .  1 7

P h o t o s t a t  s u p p l i e s _________    4 1 ,  3 6 6 .  3 0

D r y  m o u n t s _______________________________________  2 ,  7 1 9 .  3 6

$ 2 ,  4 1 7 ,  7 2 7 .  8 6  
2 4 ,  9 4 9 .  1 9  

7 , 8 0 0 .  0 0  
6 7 0 .  7 2

T o t a l __________________________________________________________

P r i n t i n g  a n d  b i n d i n g :

S p e c i f i c a t i o n s _____________________________________  7 2 4 ,  9 6 3 .  1 6

O f f ic ia l  G a z e t t e ___________________________________  2 3 5 ,  8 6 1 .  4 8

I n d e x e s _____________ T_____________________________  1 6 , 4 8 6 .  3 6

T o t a l __________________________________________________________

M i s c e l l a n e o u s __________ _________________________________________

F u r n i t u r e  a n d  f i l in g  c a s e s __________________________________ ________

C o n t i n g e n t  e x p e n s e s ,  i n c l u d i n g  t e l e p h o n e s ,  s t a t i o n e r y ,  p o s t a g e

o n  f o r e ig n  m a i l ,  e t c ________________________________________________

P u b l i c  s e a r c h  r o o m ___ __________ ______ ______________________________

2 2 1 ,  9 5 8 .  3 4

9 7 7 ,  3 1 1 .  0 0  
5 5 ,  0 0 0 .  0 0  
1 9 , 9 8 6 .  pO

2 5 ,  7 0 0 .  9 2  
1 8 , 5 0 0 .  0 0

T o t a l . 3 , 7 6 9 ,  6 0 4 .  0 3

Receipts and expenditures

T o t a l  r e c e i p t s  f r o m  a l l  s o u r c e s . _____ __________________________ ___ $ 3 ,  5 2 4 ,  1 5 5 . 5 5

E x p e n d i t u r e s _________________________________________________________  3 ,  7 6 9 ,  6 0 4 .  0 3

D e f i c i t . . .............................................................................................................  2 4 5 ,  4 4 8 .  4 8

T o t a l  n e t  s u r p lu s  t o  d a t e ____________________________________________  7 , 0 8 2 ,  4 0 0 .  5 0

Comparative statement

Ju n e  30—

1919.
1920.

1922.

1926.
1927.

Receipts Expenditures Surplus

$2,103,660.56 
2,113,350.17 
2,615, 697. 33 
2,712,119. 69 
2,894,286. 58 
3, 026,486. 36 
3,042,276.22 
3,271,253. 89 
3,457,774. 53 
3, 524,155. 55

»$2,131,616.18 
» 2,178,578. 30 
» 2,436, 561.37 
» 2,640,373.96 
* 2,722,205.37 
»3,112,022.07 
» 3, 273,341.37 

3,775,476. 97 
3, 857,952.11 
3,769,604.03

—$27,955. 62 
-6 5 , 228. 13 
179,135. 96 
71,745. 73 

172,081.21 
-85,636. 71 

-231,065.15 
-504, 223. 08 
-400,177. 68 
-245,448.4 8

cases

. . .  8 1 1

■ Including increase in compensation (bonus).

C a n c e l l a t i o n s  i n s t i t u t e d ____________________________ ______ ______ ._____________  1 9 3
I n t e r f e r e n c e s  d e c la r e d  ( i n c lu d i n g  2 5 9  t r a d e - m a r k ) ............................. .................... 1 , 7 3 1
I n t e r f e r e n c e s  h e a r d  ( i n c lu d i n g  3 4 0  t r a d e - m a r k ) _____________________________  5 6 3
I n t e r f e r e n c e s  d i s p o s e d  o f  b e f o r e  f in a l  h e a r in g  ( i n c lu d i n g  1 ,0 1 5  t r a d e - m a r k ) .  2 , 2 2 5
I n t e r f e r e n c e s  d i s p o s e d  o f  a f t e r  f in a l  h e a r in g  ( i n c lu d i n g  2 8 1  t r a d e - m a r k ) ___  5 3 9
I n t e r f e r e n c e s  a w a i t i n g  d e c i s io n  ( i n c lu d i n g  6 0  t r a d e - m a r k ) __________________  9 7
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O ld e s t  c a s e  a w a i t i n g  a c t i o n ,  M a r .  3 ,  1 9 2 7 .

T o  b o a r d  o f  a p p e a l s :

A p p e a l s  in  in t e r f e r e n c e  c a s e s _____________________________________________  3 3 0

E x  p a r t e  a p p e a l s __________________________________________________________  1, 6 5 9

1 , 9 8 9

A p p e a l s  in  i n t e r f e r e n c e  c a s e s  d i s p o s e d  o f ____________________________________  2 7 0

E x  p a r t e  a p p e a l s  d i s p o s e d  o f _____________________________________________  1 , 2 4 0

1 , 5 1 0

I n t e r f e r e n c e  c a s e s  a w a i t i n g  a c t i o n ________ _______ _______________________ 2 4 8

E x  p a r t e  c a s e s  a w a i t i n g  a c t i o n ___________________________________________  1 , 4 1 8

1, 666

O ld e s t  in t e r f e r e n c e  c a s e  a w a i t i n g  a c t i o n ,  M a y  3 ,  1 9 2 7 .

O ld e s t  e x  p a r t e  c a s e  a w a i t i n g  a c t i o n ,  M a y  2 ,  1 9 2 7 .

T o  t h e  c o m m i s s i o n e r :

A p p e a l s  in  in t e r f e r e n c e  c a s e s  ( i n c l u d i n g  1 4  t r a d e - m a r k )  _ - ____________  1 2 4

A p p e a l s  i n  o p p o s i t i o n  c a s e s ________    7 7

A p p e a l s  i n  c a n c e l l a t i o n  c a s e s ____________________________________________  1 7

E x  p a r t e  a p p e a l s ___________________________________________ ! _____________  2 6 9

I n t e r l o c u t o r y  a p p e a l s _____________________________________________________  2 3 8

E x  p a r t e  a p p e a l s  i n  t r a d e - m a r k  c a s e s _______ ______ _____________________  2 0

T o t a l ____________________________________________________________________  6 4 5

P e t i t i o n s ___________________________________________________________________ 4 , 5 6 6

T o t a l ......................................................................................................................................... 5 , 2 1 1

C a s e s  d i s p o s e d  o f  b y  c o m m i s s i o n e r :

A p p e a l s  in  in t e r f e r e n c e  c a s e s  ( i n c l u d i n g  7  t r a d e - m a r k ) ________________  8 2

A p p e a l s  i n  o p p o s i t i o n  c a s e s ______________________________________________  5 3

A p p e a l s  in  c a n c e l l a t i o n  c a s e s ____________________________________________  1 0

E x  p a r t e  a p p e a l s __________________________________________________________  2 1 6

I n t e r l o c u t o r y  a p p e a l s _____________________________________________________  2 0 2

E x  p a r t e  a p p e a l s  i n  t r a d e - m a r k  c a s e s ___________________________________  1 7

T o t a l ...................................................................... ..................................................................  5 8 0

P e t i t i o n s  t o  c o m m i s s i o n e r ________________________________________________ 4 , 5 6 6

T o t a l ........................................................................................................................................  5 , 1 4 6

T o J ,C o u r t  o f  A p p e a l s  o f  t h e  D i s t r i c t  o f  C o l u m b ia :
A p p e a l s  in  e x  p a r t e  c a s e s  ( i n c l u d i n g  1 t r a d e - m a r k ) ------------------------------  4 2
A p p e a l s  in  i n t e r f e r e n c e  c a s e s  ( i n c lu d i n g  6  t r a d e - m a r k ) ________________  4 8
A p p e a l s  in  o p p o s i t i o n  c a s e s ______________________________________________  2 8
A p p e a l s  i n  c a n c e l l a t i o n  c a s e s ____________________________________________  1 2

T o t a l .............................................. .. ......................................................................................  1 3 0

O T H E R  D E T A I L S  O F  B U S I N E S S  F O R  T H E  F I S C A L  Y E A R

A s to  the vo lum e of business, the office received  during the year  
89,360  app lications for p a ten ts , reissues, and designs; 17,503 trade 
m ark app lications and 3 ,550  ap p lication s for renew al of trade-m ark  
registrations; 3 ,370 lab el and prin t app lications; 208,841 am end 
m en ts to p a ten t app lications, 6 ,569 am en dm ents to design  app lica 
tions, and 23,757 am endm ents to trade-m ark , label, and print appli 
cations.
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T h e num ber of le tters  co n stitu tin g  the m iscellaneous correspondence  
received  and indexed  w as 359,948. In  addition , 43 ,248 letters  w ere  
returned w ith  in form ation .

T h e  num ber o f printed  copies o f p a ten ts  sold w as 3 ,204,532; 
1,220,035 cop ies of p a ten ts  w ere sh ipped  to  foreign governm ents and  
685,621 copies furnished pub lic  libraries. T h e to ta l num ber of 
cop ies of p a ten ts  furnished w as 5 ,531,957, includ ing those for office 
use and other d epartm ents.

T h e  office received  for record 46 ,308 deeds o f assignm ent.
T y p ew ritten  copies o f 11,248,800 w ords w ere furnished a t 10 cen ts  

per hundred words. T h e  office certified to 10,509 m anuscript 
co p ies  and furnished 9,612 m iscellaneous certified  copies. T he office 
also furnished 223,291 p h o to sta t  cop ies of m anuscrip t pages, 65,807  
photograph ic copies, and 266,315 p h o to sta t  cop ies o f p ub lications  
and foreign p aten ts , for sale; 4 ,257  p h otosta t-m an u scrip t pages, 59 
certified  m anuscrip t copies, and 3,083 p h o to sta t copies for G overn 
m en t departm ents, w ith o u t charge; 23 ,462 p h o to sta t  and 16,983  
photograph ic copies for use of th e P a te n t  Office; 10,048 p h o to sta t  
cop ies for p h otop rin t section , P a ten t Office; in all, 530,456 p h o to sta t  
and 82,790 photographic cop ies.

V ery  tru ly  yours,

T h o m a s  E . R o b e r t s o n ,
Com m issioner o f  Patents.



B U R E A U  O F  M I N E S

D e pa r t m e n t  o f  Co mme r c e ,
B u r e a u  o f  M i n e s ,

W a sh in g to n , J u ly  1, 1927.

H o n . H e r b e r t  H o o v e r ,
S ecre ta ry  o f  Com m erce.

D e a r  M r . S e c r e t a r y : In  response to your request I  furn ish  the  
fo llo w in g  condensed report on the work o f the B ureau  o f  M ines  

d u r in g  the fiscal year ended Ju n e 30, 1927:

D U T I E S

I t  is  custom ary to  preface th e annual report o f the B u reau  o f  
M in es w ith  a quotation from  the organic act o f  M ay 16, 1910, as 
am ended F ebruary 25, 1913, creatin g  the bureau and defin ing its  
pow ers and duties. T h e act reads in  part as f o llo w s :

T h a t  t h e r e  i s  h e r e b y  e s t a b l i s h e d  * * * a  b u r e a u  o f  m i n i n g ,  m e t a l l u r g y ,
a n d  m i n e r a l  t e c h n o l o g y ,  t o  b e  d e s i g n a t e d  t h e  B u r e a u  o f  M in e s .  * * * T h a t

i t  s h a l l  b e  t h e  p r o v i n c e  a n d  d u t y  o f  t h e  B u r e a u  o f  M in e s  * * * t o  c o n d u c t
i n q u i r i e s  a n d  s c i e n t i f i c  a n d  t e c h n o l o g i c  i n v e s t i g a t i o n s  c o n c e r n i n g  m i n i n g ,  a n d  
t h e  p r e p a r a t io n ,  t r e a t m e n t ,  a n d  u t i l i z a t i o n  o f  m i n e r a l  s u b s t a n c e s  w i t h  a  v i e w  

t o  im p r o v in g  h e a l t h  c o n d i t i o n s ,  a n d  i n c r e a s i n g  s a f e t y ,  e f f ic ie n c y ,  e c o n o m ic  d e 
v e lo p m e n t ,  a n d  c o n s e r v i n g  r e s o u r c e s  t h r o u g h  t h e  p r e v e n t io n  o f  w a s t e  in  t h e  
m i n i n g ,  q u a r r y i n g ,  m e t a l l u r g i c a l ,  a n d  o t h e r  m i n e r a l  i n d u s t r i e s ; t o  i n q u i r e  in t o  
t h e  e c o n o m ic  c o n d i t i o n s  a f f e c t i n g  t h e s e  i n d u s t r i e s ; t o  i n v e s t i g a t e  e x p l o s i v e s  a n d  
p e n t : a n d  o n  b e h a l f  o f  t h e  G o v e r n m e n t  t o  i n v e s t i g a t e  t h e  m i n e r a l  f u e l s  a n d  
u n f in i s h e d  m i n e r a l  p r o d u c t s  b e l o n g i n g  to ,  o r  f o r  t h e  u s e  o f ,  t h e  U n i t e d  S t a t e s ,  
w i t h  a  v i e w  to  t h e i r  m o s t  e f f i c ie n t  m in in g ,  p r e p a r a t io n ,  t r e a t m e n t ,  a n d  u s e ; a n d  
t o  d i s s e m i n a t e  i n f o r m a t i o n  c o n c e r n i n g  t h e s e  s u b j e c t s  In  s u c h  m a n n e r  a s  w i l l  
b e s t  c a r r y  o u t  t h e  p u r p o s e s  o f  t h i s  a c t .  * * » T h a t  t h e  d i r e c t o r  o f  s a i d
b u r e a u  s h a l l  p r e p a r e  a n d  p u b l i s h  * * * r e p o r t s  o f  i n q u i r i e s  a n d  i n v e s t i g a 
t i o n s ,  w i t h  a p p r o p r i a t e  r e c o m m e n d a t i o n s  o f  t h e  b u r e a u ,  c o n c e r n i n g  t h e  n a t u r e ,  
c a u s e s ,  a n d  p r e v e n t io n  o f  a c c i d e n t s ,  a n d  t h e  im p r o v e m e n t  o f  c o n d i t i o n s ,  m e t h o d s ,  
a n d  e q u i p m e n t ,  w i t h  s p e c i a l  r e f e r e n c e  t o  h e a l t h ,  s a f e t y ,  a n d  p r e v e n t i o n  o f  w a s t e  
in  t h e  m in in g ,  q u a r r y i n g ,  m e t a l l u r g i c a l ,  a n d  o t h e r  m i n e r a l  i n d u s t r i e s ; t h e  u s e  
o f  e x p l o s i v e s  a n d  e l e c t r i c i t y ,  s a f e t y  m e t h o d s ,  a n d  a p p l ia n c e s ,  a n d  r e s c u e  a n d  
f i r s t - a i d  w o r k  in  s a i d  I n d u s t r i e s :  t h e  c a u s e s  a n d  p r e v e n t io n  o f  m i n e  f i r e s ;  a n d  
o t h e r  s u b j e c t s  i n c lu d e d  u n d e r  t h e  p r o v i s i o n s  o f  t h i s  a c t .

F I N A N C E S  A N D  F I N A N C I A L  H I S T O R Y

T h e financial h istory  o f the bureau sin ce its organ ization  in  1910 
is  sum m arized in  T able 1. F ootn otes exp la in  the large nonoperatin g  
item s, such as in itia l cost o f  G overnm ent fuel yards p lant, w ar m in 
era ls  relief, helium  operations, and others representing  services ren 
dered  to other departm ents o f  the G overnm ent. T he first colum n  
sh o w s d irect appropriations; the second colum n show s departm ental 
allo tm ents for p r in tin g  and b in d in g  and for supp lies and equipm ent 
fo r  the bureau’s W ash in gton  office; th e th ird  colum n, fu n d s transfer- 
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red from  other departm ents, includes on ly  tran sfers to cover the actual 
cost o f  services perform ed for  such departm ents. T he unexpended  
balance colum n show s the sum s o f  m oney returned to the Treasury  
o f  the U n ited  States. T otal annual expenditures are next listed . The  
final colum n show s expenditures by th e  bureau, but does not include 
service item s for others; figures in it  have been used to  p lot F igu re  1. 
T h is la st colum n and the curve (fig. 1) m ay be regarded as m easuring  
the bureau’s a ctiv ity  in  the perform ance o f  its  regular functions ana  
duties, as stated  in the organic act; th is  curve includes, subsequent 
to  1925, m ineral resources funds, transferred  in 1926 from  the G eo 
log ica l Sui'vey budget, a fter  the tran sfer o f th e  B ureau o f  M ines 
from  the D epartm ent o f the In terior to the D epartm ent o f  C om 
m erce on J u ly  1, 1925. T h e table, except for  appropriations, is nec 
essarily  com plete on ly  through  Ju n e 30, 1927, but such allotm ents 
and tran sfers as were know n at the b eg in n in g  o f  the fiscal year  
1928 have also been included.

T a b l e  1 .—B ureau of M ines appropriations and expendi tures, f iscal years ended
June 30, 1911-1927

i Appropri- ; De* *part-
TTicnni ated  to m entalFiscal year ; B ureau of ; a]lot.

Mines I m ents1

Funds 
transferred 
from other 

departments

1911 ...  $502,200. 00 $34,200.00
1912 ... 475,500.00 45,6-10.00
1913 ...............  583,100.00 47,850.00
1914 ...............  664,000.00! 57,307.79
1915 ...............  730,500.00 55,424.60
1916 ... 757,300.00 48,710.87

1917 ................. 981,060.00 52,400.
1918 ...: 1,467,070.00 51,901.
1919 .... <3,245,285.00 ! 49,542.
1920 ....  1,216,897.00 52,800.
1921 ...  1,362,642.00 ! 62,618.
1922 ...  1,474,300.00! 59,800.

00

S » Total 
expenditures

$536,400.00i 
521,140. 00 
630,950. 00 
721,307.79! 
785,924.60| 
806,010.87!

Expenditures 
exclusive of 

service items*

1,033, 
*$3,062.000.00 4 ,580, 

86 « 8,600,000.00! 11,894,
0 0 .......................... ! 1,269,
72' 666,720.001 2 ,091,
oo; 182, 200 .00| 1,716,

1923..
1924..
1925..
1926..
1927..

1.580.900.00 ; 70,814.
1.784.959.00 50,710.
2.028.268.00 57,500. 
1,875,010.00! 81,220. 
1,914,400.00! 94,443.

97,100.00; 1,748. 
347,820. 00 : 2,183, 
236,465.861 2,322, 
510,501.15 2,466, 
325,000.00! 2,333,

460.001 
971.98! 
827.86!2,
697.001 
980. 72! 
300.00!

814. 30 
489.00 
233.86! 
731.151 
843.39]

$22,818. 27 
6,239. 77 
4,087. 20 
4, 678. 29 
4,178.11! 
9,058. 631

48, 588. io! 
395, 745.10| 
452, 236.78* 

9, 592.18' 
13,985. 89 
52,120.45

10,959.08 
38,085. 43 

107, 743. 20 
«59,251.231 
« 6, 367. 28;

$513,581.73! 
514,900.23 j
626,862. 80i
716, 629. 50! 
781,746.49! 
796,952.24]

984,871.90; 
4,185,220. 88! 
9, 442,591.081 
1,260,104.82' 
2,077,994. 83! 
1,664,179.55

1,737,855.22] 
2,145,403.57: 
2,214,490.66: 
2,407,479.92 
2,327,470.11!

$513,681.73 
514,900.23 
626,862.80 
710,629.50 
781,746. 49 
796, 952. 24

984,871.90 
1,172,939. 64 
1,137,471.37 
1,245,891.36 
1,412,923.16 
1,483,038.47

1, 640, 840.57 
1,804,800.41 
1,998, 669.20 

*1,810,931.42 
* 1,930,738.37

Total—  22,643,391.00 972,884.51 ¡14,027,807. 01 ¡37,644,082.52 3,245,734.99 &, 398, 347.53 20,573,788.85 
1928 ...............  2,975,150.00 9>,060.00: 200, 000. 00| 3, 272,2J0 .00 .................. ..................... ">1,934,210.00

: ! ! ! I !
1 Includes printing and binding, stationery, and contingent.
i Service items include Government fuel yards, helium, and other investigations and services for 

other departments.
‘ das investigations for War Department.
< Includes $i,686,388 for Government fuel yards.
» War Minerals Relief Commission, $8,600,000.
• Subject to adjustment until J uno 30, 1928.
> Includes $122,229.39 for mineral resources originally budgeted to Interior Department.
> Subject to adjustment until J line 30, 1929.
' Includes $122,776.20 for mineral resources.

10 Appropriations, allotments, and transfers (exclusive of service items) as of July 1, 1927.

F rom  th e above it  is ev id en t that for th e fiscal year J u ly  1, 1926, 
to  Ju n e 30, 1927, the bureau had a to ta l a llo tm en t o f  fu n d s am ount 
in g  to $2,333,843.39; o f  th is  a llo tm ent $2,327,476.11 was expended and 
$6,367.28 w as returned to the T reasury. On th e regular w ork o f  the  
bureau $1,930,738.37 w as expended d ir e c t ly ; in addition , on the helium  
program , service work for the A rm y and N a v y , $75,000 was budgeted  
directly  to  the bureau and $325,000 w as transferred  from  th e A rm y
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and N avy . T he n ext largest str ic tly  service work is th a t done by  
th e  G overnm ent fu e l yards, w h ich  operates on a revo lv in g  fu n d  and 
handled m ateria l o f  a tota l sales value o f  $1,581,099.21, a lthough th is  
work has no d irect bearin g on the conduct o f  regular Bureau o f  
M ines affairs. T h e curve show n in  F ig u r e  2  is a p lo t o f  a ll exp en d i 
tures o f  the bureau sin ce its establishm ent and includes regular ap 
propriations, service item s, a ll departm ental a llo tm ents, and trans 
ferred  funds from  all sources.

Money spent by branches during fiscal year 1926-27

Item A m ount P er cent

$1,504,544. 56 
219,353.19

64.7
9.4

335, 193.32 

268,385.04

14.4
A dm inistrative and  general (including experim ental m ine, W ashington office, 

chief engineer’s office, e tc .) ...................................... ............................................... 11.5

2,327,476.11 100.0

A N A L Y S I S  O F  E X P E N D I T U R E S  I N  1 9 2 6 - 2 7

T able 2 show s expenditures according to  congressional appropria 

t io n s by the bureau and to  branches and d iv ision s in  th e l ig h t  o f the  
internal adm in istrative organ ization  o f  the bureau. T o  one a t a ll 
fam iliar  w ith  the scope and a ctiv ities  o f  the bureau, th is  tab le  g ives  
in form ation  as to  th e exact and relative size  o f  w ork carried on during  
th e year, since expenditures are closely  in d ica tive  o f  size o f  personnel 
and hence are a m easure o f  a ctiv ity  o f  each d iv ision .
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T a b l e  2.—Bureau of Mines expenditures, fiscal year 19S7

Branch or division General ex
penses

M ine acci
dents T esting fuel M ineral

mining

M ining  in 
vestigations 

in Alaska

M ineral re 
sources

Oil-shale in 
vestigations

Oil, gas, and 
oil-shale in 
vestigations

Helium  in 
vestigations

$10, 727.81 
6,667. 26

$46,790.80

A dm inistrative branch:
35,374.01 
31,639.99

23,408.91 
20,352.12

$7,389. 77 
8,116. 89

$645. 77 
4 ,07a 65 $7,277.81 $4, 980.00 $5,876.07 $7,726.65

T ota i............................................ ................. 67,014. 00 43, 761.03 15,506. 66 4, 724.42 7,277.81 4,980. 00 5, 876.07 7,726. 65

Technologic branch:
54,385.31 
66,981.40

20,118.56 7, 789.50 874. 14

65,356. 25
77, 894. 54 117,859. 75

72,88a 25 
19,784.1933,306.29 $10,803.36

a3, 903.52 197,571.76

Total 232, 567.54 137,97a 31 100,461.94 10,803.36 83,903. 52 197, 571.76 66,230.39

Economics branch:
16,973. 62 
18,347. 89 
1,634.99 
4, 7S9. 80

20.995.00 
4,502. 63

75,860. 76
14.140.00

15,192.49
7,218.23

T o ta l............................................................... 15,192.49 41,746.30 ....................... 115, 498.39 7, 218. 23

H ealth  and safety branch:
57,609.09 

7,336.88

— ' ' " '''

747.35 
492.03

T o ta l............................................................. - 64,945.97 1,239.38

84, 680.00 
84.409.07

403,500.00 
403,257. 83

154,000.00 
153,484. 97

148,660.00
148,172.04

10,860. 00 
10,803. 36

123,000.00 
122, 776.20

89,000.00 
88, 883. 52

211,000.00 
210, 666.06

75,000.00 
73, 957. 04

270.93 242.17 515.03 487.96 56.64 223.80 116. 48 333.94 1,042.96
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T a b l e  2.—Bureau of Mines expenditures, fiscal year 1927— C o n t i n u e d

Branch or division

Care, etc., 
buildings 

and grounds, 
P ittsburgh

M aintenance 
and opera 

tion fuel 
yards

Operating 
mine-rescue 

cars and 
stations

Expenses, 
m ining ex
perim ent 
stations

Potash
investiga 

tions

H elium  con 
servation, 

production, 
and exploi

tation

P rin ting  and 
binding

D epartm ent
contingent Total

Office of the director....... ...... ............. ................... $10,727.81 
6,667. 26 

48,239. 58
Office of the assistant to the director............ ........
Office of the chief raining engineer.............. .......... $1,448.78 ..............

A dm inistrative branch:
Inform ation division.......... .............................. 1,146.73 

2. 642. 22
67,965.19 

134, 785. 20Office adm inistration division..... ........ ......... . $6,592.30 $2,864.17 $4, 780.00 $27,858. 33

T o ta l........................................................ 6,592.30 2,864.17 4,780.00 3 ,78S. 95 27,858.33 202,750.39

Technologic branch:
Experim ent stations division........................... $64,262. 45 6, 620. 00 7,879. 04 2, 339. CO 

117. 46 
1S3.25 
720.12

164,268.00 
67,098. 86 

383*540.20 
19G, 474. 41 
241,228. 14 
168, 622.06 
283,312.89

Explosives division................. .......................
H elium  division.............................................. 318,000.70
M echanical d iv ision .......................................
M etallurgical division..................................... 161,726. 36 Ct 613.53 

4, 72A 22 
1,837. 61

M ining division................ ............ ................. $100, 000. 00
Petroleum  and  natural-gas d iv is io n .. . .......... .......................

T o ta l..................................... 64, 262. 45 6,620.00 169,605. 40 100,000. 00 318,000.70 16,539.19
_ — -—---------

1,504,544.56

Economics branch:
Coal division................. ............ .................... 4,219. 77 

2,145. 63 
33,332. 38

42,188. 39 
24,996.15 

126,020. 62 
26.14a 03

M inerals division..... .................. . .

Petroleum  and  natural-gas division____ ____
G overnm ent fuel y a rd s ............................... o

T o ta l...................................................... . 39,697. 78 219,353.19

H ealth  and safety branch:
H ealth  division...................... .....................  . . 3, 939.04 

1,129.65
62,295. 48 

272,897. 84Safety division ................................................ 263, 939. 28

T ota l......... ................... ................................ 263,939.28 5,068. 69 335,193. 32

64,320. 00 
64, 202. 45

o 277,380.00 
277,151.58

173,000.00 
172,469. 57

100,000. 00 
100,000. 00

325,000.00 
322, 780. 70

66.543.39
66.543.39

27. 900.00 
27, 858.33

2,333,843.39 
2.327.476.11

Unexpended balance..... ................................ 57.55 228.42
___ ________

530.43 2,219.30 41.67 6,367. 28

1 Revolving fund.
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P R O P E R T Y

T he books o f the bureau, as o f  M ay 31, 1927, show  property ac 
counts as fo llo w s:

Nonexpendable property

R e a l  e s t a t e _____________ $ 1 , 0 2 7 ,  5 9 1 . 9 4

L a b o r a t o r y --------------------  3 3 6 . 9 1 &  9 7

S p e c i a l  e q u i p m e n t ______  3 1 6 , 2 0 4 .9 0

O ff ic e  f u r n i t u r e _________  2 7 0 ,  5 5 6 . S 9

P o w e r  p l a n t ____________  2 0 6 , 9 7 6 .1 1

A u t o m o t i v e _____________  5 0 , 4 9 1 .  7 3

E l e c t r i c a l _______________  4 7 , 1 0 6 .  5 5

P h o t o g r a p h i c __________  2 2 , 7 3 0 . 2 8

H a r d w a r e - -

H o u s e h o l d - .

M e d ic a l ____

D r a f t i n g ___

C a n v a s _____

T o t a l .

$ 2 1 . 6 6 2 . 5 9  
1 3 , 8 7 5 . 5 6  
1 1 , 4 6 2 . 0 5  

6 , 9 5 9 . 9 2  
3 , 3 1 1 . 2 5

2 ,3 3 5 ,  8 4 8 . 7 4

T h e bureau books show  the geograph ica l d istribution  o f  th is prop 
erty , d iv id ed  am ong 29 locations, ra n g in g  in  am ount from  $216.60 
a t M oscow , Id ah o , to $1,424,051.01 a t P ittsb u rg h , P a.

In  add ition , there is  a stock on hand o f  expendable p roperty , not 
listed  in  deta il, w h ich  is com p aratively  sm all in  to ta l am ount.

T he bureau occupies, in  32 loca lities, a to ta l o f  564,430 square fee t  
o f  office, laboratory, pow er-p lant, w arehouse, garage, and other space; 
it  ow ns a ll the surface and som e m in in g  r ig h ts  in  78 acres or coal 
land  at B ruceton, Pa.

W O R K  O F  I N F O R M A T I O N  D I V I S I O N

A lth ou gh  the output o f  the bureau can not be correctly  m easured  
by the num ber o f  its  ow n pub lications, because o f  shortage o f  p r in t 
in g  funds, the table fo llo w in g  show s by fiscal years the num ber and  
character o f  bureau pub lications since 1922.

Ta b l e  3.— Bulletins, technical papers, circulars, and other publications issued 
through the Government Printing Office, fiscal years 1922-1921

Publications 1922 1923 1924 1925 1926 1927J

« 14
32

13 13 11 23
19 21

1
20 20 29

I . . . “
1 1 1

1
T
1

i
1 1 1 1
1
1

1 1 1 1
1

3 3 1 2 3
1 1 1

44 60
2

10 4 2

REPRINTS

1
2 14 3 2
1 8 8
5 7 5 5 4 4

O nly  a p art o f the. p rin ted  output o f  the bureau is  hand led  in the  
m anner indicated . I t  is necessary to m ake use o f  the m im eograph, 
the technical press, pub lications o f  techn ical societies, cooperative  
pub lications w ith  outside agencies, and o f  m any other m ethods; 
otherw ise the resu lts o f  bureau w ork w ill n o t be gen era lly  available  
to  th e industries concerned.



2 7 0 REPORT TO T H E  SECRETARY O F  COMMERCE

D u rin g  the fiscal year ended Ju n e 30, 1927, p r in tin g  funds were 
expended  as fo llo w s:

Printing fund allotted by the department, distributed by divisions in the bureau
during fiscal year 1927

O ff ic e  o f  t h e  c h i e f  m i n i n g
e n g i n e e r ___________________§ 1 , 4 4 8 . 7 8

A d m i n i s t r a t i v e  b r a n c h  :
I n f o r m a t i o n  d i v i s i o n --------  1 , 1 4 6 .  7 3

O ff ic e  a d m i n i s t r a t i o n  d i v i 
s i o n _____________________  2 , 6 4 2 . 2 2

T ech n olog ic  branch :
E x p e r i m e n t  s t a t i o n s  d i v i 

s i o n  _____________________  2 , 3 3 9 .  0 0
E x p l o s i v e s  d i v i s i o n ----------  1 1 7 .4 6
H e l i u m  d i v i s i o n __________  1 8 3 . 2 5
M e c h a n i c a l  d i v i s i o n ----------  7 2 0 . 1 2
M e t a l l u r g i c a l  d i v i s i o n ------  6 , 6 1 3 . 5 3
M in in g  d i v i s i o n ---------------- 4 , 7 2 8 . 2 2

T e c h n o l o g i c  b r a n c h — C o n t in u e d .  
P e t r o le u m  a n d  n a t u r a l -

g a s  d i v i s i o n ____________ $ 1 , 8 3 7 .6 1

E c o n o m i c s  b r a n c h :
C o a l  d i v i s i o n ______________  4 , 2 1 9 . 7 7

M in e r a l s  d i v i s i o n _________  2 , 1 4 5 .  6 3
M in e r a l  r e s o u r c e s  a n d

s t a t i s t i c s  d i v i s i o n ______  3 3 , 3 3 2 . 3 8
H e a l t h  a n d  s a f e t y  b r a n c h :

H e a l t h  d i v i s i o n __________  3 , 9 3 9 . 0 4
S a f e t y  d i v i s i o n ___________  1 , 1 2 9 .  6 5

6 6 , 5 4 3 . 3 9

A s T able 3 show s, a to ta l o f  129 printed  reports w as issued during  
th e  year, in c lu d in g  23 bulletins, 29 technical papers, and 66 chapters  
o f  M in eral Resources o f  the U n ited  S tates. T h e m im eographed pub 
lica tion s included 56 reports o f  investiga tion s and 34 in form ation  
circulars.

D u rin g  the fiscal year the B ureau o f M ines distributed 344,142 
cop ies o f  the free ed itions o f  its  printed  pub lications— 33,631 bulle 
tin s, 39,799 m iners’ circulars, 52,717 technical papers, 2,752 annual 
reports, 118,438 separate chapters o f  M ineral Resources o f  the U n ited  
S tates, and 96,805 m iscellaneous docum ents, largely  p op u larly  w ritten  
m anuals o f  instruction  in first-aid  and m ine-rescue m ethods. A p 
p roxim ately  130,000 copies o f the b rief m im eographed pub lications, 
know n as reports o f  in vestiga tion s and in form ation  circulars, were 
also  d istributed  free o f  charge. T h eir  purpose is  to  g iv e  as prom ptly  
as possib le to  the m in in g  industry and the general pub lic  th e resu lts  
o f  in vestiga tion s that la ter  are described in  deta il in the printed  re 
ports. In  a ll, about 75,000 copies o f  the bureau’s prin ted  reports  
w ere so ld  d u rin g  the year by the Sup erin ten dent o f D ocum ents at the  
actual cost o f prin tin g .

A p p rox im ately  100,000 letters requesting pub lications or in form a 
tion  are received by the in form ation  d iv ision  annu ally . T h ey come 
from  G overnm ent officials, M em bers o f  the C ongress, and operators 
in terested in safe  and efficient m in in g , from  m iners seek ing know ledge  
w h ich  m ay make safer their d a ily  fo il or w ill enable them  to  take  
exam in ation s for prom otion, from  m anufacturers interested  in  fuels, 
from  housekeepers d esir ing  to run their  h ea tin g  furnaces m ore 
efficiently, from  prospectors, co llege stu dents, school-teachers and  
their  p up ils, w om en’s clubs, com m ercial organ izations, w riters, e d i 
tors, and others. In  order that these thousands o f  inquiries m ay be 
answ ered p rom p tly  m uch attention  is g iven  to  in d ex in g  pub lications  
Of the different branches o f  the F ederal G overnm ent, foreign  govern 
m ents, S ta te  governm ents, educational in stitu tions, and scientific  
societies, and the trade and techn ical journals.

S E R V I C E  W O R K

T here is a natural tendency to  change the bureau’s in vestigative  
w ork into  service work. A s  a result o f  research, tria l, or experim ent,
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new  ideas for  m ore advantageous or econom ical m ethods are de 
veloped , and the bureau is  called  upon to  put these resu lts into prac 
tice  a long  service lines. T here are m any exam p les o f  th is  in  the  
bureau, such as testin g  electrical m achinery for  approval (an  ou t 
grow th  o f research on the use o f  e lectr ic ity  in  m ines and requiring  
m uch o f  the tim e o f  the bureau’s electrical e n g in e e r s ); an alysis o f  
coals for  purchase by the G overnm ent, a resu lt o f  fu el s tu d ie s; pow er, 
heating , and lig h tin g  in sta lla tion s, particu larly  in  the D istr ic t o f  
C olum bia, a resu lt o f  the bureau’s stu d ies o f  th e u tiliza tio n  o f coal; 
service at m ines in tim es o f  fire or d isaster, an outcom e o f  the bureau’s 
stu d ies o f  m ine a cc id en ts; determ in ation  o f the ex p lo sib ility  o f  par 
t icu lar coal dusts, as developed through  th e  bureau’s work in  labora 
tories and the experim ental m ine, and the perm issib le exp losive  sys 
tem , w h ich  invo lves m uch routin e service w ork and is  b u ilt on the  
bureau’s studies o f  the sa fe  use o f  exp losives. A n y  m oney received  
fo r  such services is returned to  the T reasury and is not available for  
use by the bureau; in  th is  w ay  in vestiga tive  appropriations are re 
duced and experim ental w ork is curtailed .

T he tw o largest str ictly  service u n its o f  the bureau are the fuel 
yard s and th e  helium  d iv ision . T he G overnm ent fu e l yards, w h ich  
in  the organization  chart are a section  in  the coal d iv is ion  o f  the  
econom ics branch, handle the m ost m oney. T h e fu e l yards purchase  
and stock coal, and d istribute it  to  a ll F ed era l and D istr ic t G overn 
m ent b u ild in gs and estab lishm ents (excep t th e W ash in gton  N avy  
Y a rd ) in  the D istr ic t o f  Colum bia and to  such other in stitu tion s out 
sid e the D istr ic t as can be econom ically  reached. T h e bureau m ain 
ta ins its ow n garage and 35 trucks o f  a to ta l capacity  o f  215 tons: 
its  coal yards have a storage capacity  o f  m ore than  13,000 tons o f  
coal. D u rin g  1927 coal a g g reg a tin g  262,000 tons w as delivered  to 
m ore than 600 po in ts; the trucks traveled  188,592 m iles, or an average  
round-trip  haul o f  6.45 m iles; the to ta l cost o f d elivery  w as 17.4 
cents per ton-m ile . T h e sales value o f  coal delivered in  1927 was 
$1,550,651.85, as com pared to  $1,585,715.48 in 1926. T hese sum s are 
a m easure o f  the m agn itu d e o f  th e service work handled by th is  
section o f the bureau’s coal d iv ision .

T h e heliu m  service work o f  the bureau m ay be briefly described as 
fo llo w s: B efore the U n ited  S tates entered the W orld  W ar helium  had  
been obtained on ly  in sm all am ounts as a curiosity  in scientific labora 
tories. T he to ta l quantity  recovered probably d id  not exceed 100 cubic 
fee t, and the cost o f  production  w as $1,700 to  $2,000 per cubic foot. 
H ence, a lthou gh  the p o ssib ility  o f  heliu m  as a l if t in g  gas for  a ircraft  
w as know n, practical use seemed im possible. D u rin g  th e w ar a proc 
ess for recoverin g heliu m  from  natural gas w as developed through  
cooperation o f  the A rm y, N a v y , B ureau o f  M ines, and th e L in d e A ir  
P roducts Co. A  heliu m  production  p la n t erected a t F o r t  W orth , 
T ex., under contract w ith  the L in d e com pany, w as p u t in  operation  
in  October. 1922, and sin ce then inert heliu m , instead  o f  inflam m able  
hydrogen , has been used in the ligh ter-th an -a ir  cra ft o f  the W ar and  
N avy  D epartm ents. T he p la n t w as under the control o f  th e  N avy  
D epartm ent until J u n e  30 ,1 9 2 5 , when a ll G overnm ent activ ities re la t 
in g  to  the production and conservation o f  helium  w ere p laced under  
the jurisd iction  o f  the B ureau o f  M ines pursuant to  the act o f  C on 
gress approved M arch 3, 1925. D u rin g  the fiscal year ended Ju n e



2 7 2 REPORT TO T H E  SECRETARY OF COMMERCE

30, 1926, the p lan t produced 9,356,623 cubic fee t o f  heliu m  at an 
op eratin g  cost o f  $318,526, or 3.41 cents per cubic foot. Because o f  the  
approaching exhaustion  o f the P etro lia  field— the source o f  the h e 
lium -bearing gas now  used— production  for  th e fiscal year ended  
Ju n e 30, 1927, declined to 6,330,056 cubic feet. T he operating  cost 
for  the year w as on ly  $276,866, but the low  production  caused the  
cost per unit to  rise to  4.37 cents per cubic fo o t, in  sp ite  o f  im prove 
m ents and econom ies in p la n t operation . T he Bureau o f  M ines is 
now d evelop in g  a project for  th e use and conservation o f  h eliu m 
bearin g natural gas from  other sources. T h is  project w ill enable the  
bureau to  su p p ly  helium  for the needs o f  the W ar and N a v y  D ep art 
m ents in  larger quantities and a t a low er cost per unit.

O R G A N I Z A T I O N

T he m ajor subd ivisions o f  the bureau and the titles  o f  the heads o f  
each are as fo llo w s :

B r a n c h --------------------------------------------------------------- C h ie f .
D i v i s i o n ________________________________________  C h i e f  e n g in e e r .
S e c t i o n _________________________________________  S u p e r v i s i n g  e n g i n e e r .
U n i t ------------------------------------------------------------------ E n g i n e e r  in  c h a r g e .

T h e bureau is d iv ided  into  fou r branches— the technologic, eco 
nom ic, health  and sa fety , and adm in istrative. W ith in  these branches 
is a total o f  15 d iv isions, 80 sections, 61 un its, and 1 office. Som e  
experim ent stations are sim ilar ly  d iv id ed  as to adm in istrative organ i 
zation.

T he technologic stu d ies o f  the bureau are conducted la rg e ly  in  the  
technologic branch, under the adm in istrative and technical control 
o f  various d iv ision s in th at branch. A  group o f experim ent stations, 
scattered w id ely  over the country, stu dy  m in in g  and m etallurgical 
problem s o f  specia l in terest to their  locality . T h is group is  adm in 
istered in the d iv is ion  o f  experim ent stations.

In v estig a tio n s in  m eta llu rgy  are conducted in the field and at the  
experim ent stations, under d irection  o f  a ch ief engineer, m eta llu rg i 
cal d iv ision . P roblem s o f fu els, their  constitu tion  and use, are h an 
d led by the m echan ical d iv ision , w hich also considers m in in g  m a 
ch inery and especia lly  the use o f  e lectr ic ity  in m in ing. T he d iv i 
sion  o f  petroleum  and natural gas deals w ith  th e production , tran s 
portation , refin ing, and use o f  these products. I ts  laboratory prob 
lem s are conducted largely  at B a rtlesv ille , O kla., and field stu dies  
are carried on in every m ajor producing field. A n  exp losives d iv i 
sion deals w ith  the sa fe  use o f  exp losives and the estab lishm ent o f  
a lis t  o f  perm issib le exp losives.

T he production  o f  helium  for the A rm y and N avy  is  a service per 
form ed by the heliu m  d iv ision , w ith  production plants in the field 
and research laboratories at the bureau stations. R esu lts o f  the work  
o f  the branch appear largely  in  G overnm ent pub lications and the  
techn ical press.

T he econom ics branch was organized Jan u ary  1, 1926. I t s  fu n c 
tions include stu dies and in vestigation s and the gathering , com p il 
ing, an alyzin g , and p u b lish in g  o f  sta tistica l data re la tin g  to the eco 
nom ies o f  the m ineral industries. T he branch com prises a coal d iv i 
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sion  (in c lu d in g  the G overnm ent fu el y a r d s ) , a m inerals and m etals  
d iv ision , a petroleum  econom ics d iv ision , and a d iv is ion  o f  m ineral 
resources and statistics.

T h e health  and sa fe ty  branch, organized  on J u ly  15, 1926, in vesti 
ga tes hazards affecting the health  and sa fe ty  o f m en engaged  in  
m in in g , m etallurgical, and a llied  industries, w ith  the object o f  deter 
m in in g  causes and dev isin g  m ethods o f prevention.

T he branch is d iv id ed  into  tw o d iv ision s— the health  and the safety . 
T h e work o f  the health  d iv ision  is chiefly investiga tive . T h e effects 
o f  changes in  the physical condition  and chem isai constituents o f  the  
air and o f in san itary  surroundings are studied  and recom m endations  
m ade for  im provem ent.

T he m ajor activ ity  o f  the sa fe ty  d iv ision  is  instruction  in  m ine  
sa fe ty  and accident-prevention and in  m ine-rescue and recovery  
w ork. T he investiga tion s include stu d ies o f  the causes o f  accidents 
and the m ethods o f  prevention.

The ch ief o f  the adm in istrative branch is the assistant to the  
director. T h e branch is com posed o f  the office adm in istration  d iv i 
sion  and the in form ation  d iv ision . T he office adm in istration  d iv ision , 
under the supervision  o f  the ch ie f clerk, is com posed o f  accounts, 
personnel, clerical assignm ent, lib rary, lega l, m u ltigrap h in g , m ails 
and files, and property sections and hand les the general routine  
business o f  the bureau. A  board, headed by th e ch ief clerk, recom 
m ends to the d irector a ll a llocations, prom otions, efficiency ratings, 
and other personnel changes. T h e in form ation  d iv ision , com posed  
o f  the publications, reports, ed itoria l, and graph ic sections, handles 
all inquiries regard ing the general work and pub lications o f  the  
bureau.

P E R S O N N E L

On June 30, 1927, there were 747 em ployees on duty  in the bureau, 
713 o f  whom  held  Secretary’s appointm ents. T h ey were d istributed  
and classified as show n in the fo llo w in g  tab le:

Number of employees on duty in the Bureau of Mines June SO, 1027

i Classification and num ber of appointees

W ashington__
P ittsb u rg h .......
Field in general

T o ta l___

Tech- I 
nical 1 Clerical Noncler* *

ical T ota l

l 44 147 *64 255
« 116 53 : « 98 267
s 120 42 < 29 191

280 242 191 1 713

1 Engineers 17, chem ists 6 . miscellaneous 21.
2 Includes m otor-truck drivers, m echanics, laborers, messengers.
* Engineers 41, chem ists 35, miscellaneous 40.
* Includes firemen, m echanics, w atchm en, foremen, and first-aid miners, in strum en t m akers, messen 

gers, janitors, etc.
» Engineers 44, chem ists 28, miscellaneous 48.

B esides the em ployees enum erated in the table, there were 34 em 
p loyees on field  agreem ent, in c lu d in g  cooks on m ine-safety  cars, 
m akin g  a tota l o f  747, an increase o f  29 em ployees and a decrease o f

6(5698— 2 7 t ------ 1 8
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17 em ploym ent agreem ents as com pared w ith  the preced ing fiscal 
year.

In  ad d ition  to th e 747 regular em ployees on Ju n e 30, 1927, there  
were 86 consultants and 31 other em ployees h o ld in g  appointm ents at 
hourly or da ily  rates for  in term itten t service (a  decrease o f 6 0 ) , or a 
tota l o f  864, a decrease o f  48, as com pared w ith  th e to ta l on d u ty  a t  
the close o f  J u n e 30, 1926.

T h e tota l num ber o f  changes requiring the approval o f  the Secre 
tary o f  Com m erce, consistin g  o f  appointm ents, reinstatem ents, tran s 
fers, prom otions, reductions, separations, extensions, etc., w as 988. 
T he num ber o f  changes in  status on em ploym ent agreem ents issued  
by the director w ith  the approval o f the Secretary, in c lu d in g  em p loy 
m ents, separations, etc., w as 628; a to ta l o f  1,616 in  a ll— a decrease o f  
94 com pared w ith  the preced ing fiscal year.

O f the em ployees on the ro ll on J u n e  30, 1927, the fo llo w in g  were 
appointed  during  the fiscal y e a r : 75 techn ical (26 per cent of. the 280 
l is te d ), 70 clerical (28 per cent o f  the 242 lis te d ) , and 103 nonclerical 
(53 per cent o f  the 191 lis te d ), or an average o f  34 per cent.

G E N E R A L  A C T I V I T I E S

D u rin g  the year the Bureau o f M ines continued to  str ive  to bring  
about sa fer and m ore h ea lth fu l w ork in g  cond itions fo r  th e m illion  
m en em ployed in the N a tio n ’s m ines and quarries. A s the w in n in g  
o f  petroleum  from  underground is  attended by considerable hazard, 
the bureau’s sa fe ty  activ ities w ere extended  to  cover it. P rogress  
w as m ade in th e effort to  extend  to  all b itu m inous-coal m ines the  
practice o f  thorough rock d u stin g  as a m eans o f  preven tin g  or lim it 
in g  m ine explosions. T he coa l-m in ing  in d u stry  is  u sin g  an increas 
in g ly  larger proportion  o f  “ p erm iss ib le” exp losives, and “ per 
m issib le ” m in in g  m achinery and equipm ent, approved by the bureau  
after  thorough tests. A s  fa lls  o f  roof cause n early  h a lf  o f  the acci 
dental deaths in  m ines in  the U n ited  S ta tes  each year, the bureau is  
m akin g a specia l in vestiga tion  o f  th is  problem . In  tra in in g  m iners in 
first-aid  and m ine-rescue m ethods, the bureau had the m ost successfu l 
year in  its  history'. In  a ll, 39,200 m iners w ere so tra ined , b r in g in g  
the to ta l num ber trained by th e bureau since its  creation to  206,425.

In  the field o f  m eta llu rgy  the bureau continued its  efforts to  con 
serve the N ation ’s m ineral resources through  the developm ent and  
im provem ent o f  m ethods for recoverin g m ore o f  the m ineral content 
o f  ores and lessen ing  the cost o f  recovery. I t  is g iv in g  attention  
to  the u tiliza tio n  o f  th e  low -grade m angan iferous iron ores in  n orth 
ern M in nesota, in the hope o f  increasing the N a tio n ’s production  o f  
m anganese, v ita l in  the m anufacture o f  steel and therefore o f  great 
m ilita ry  im portance. V aluable fu n d am en ta l data on th e sm eltin g  o f  
iron are b ein g  obtained through operation  o f  the bureau’s ex p er i 
m ental blast furnace at M in neapolis, M in n., the on ly  one o f  its  k ind  
in the w orld. W ork is  con tin u in g  on  m ethods o f  u tiliz in g  th e  large  
reserves o f  low -grad e, com plex ores in  th e W estern  S ta tes and on the  
developm ent o f  the flotation process, w h ich  has g rea tly  increased the  
m ineral w ealth  o f  th e N ation. A  m ethod o f  agg lom eratin g  slim e  
and fine particles in leach ing ores, d iscovered by the bureau’s en g i 
neers, is  nelieved to  hold  prom ise o f  w ide app lication  to copper  
and other ores.
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T h e B ureau o f M ines is  d evotin g  m uch tim e to techn ical research  
on nonm etallic  industries w hose products enter into  th e construction  
o f  b u ild in gs and roads and thus affect v irtu a lly  every com m unity and 
every in d iv idu al. In  the search for  potash  deposits in  the U n ited  
S tates, work designed  u ltim ately  to  relieve th e A m erican farm er from  
the dom in ation  by foreign  in terests o f  th is  essential fertilizer  m ate 
r ia l, tw o test w ells were com pleted in New  M exico, a th ird  is being  
d rilled , and a contract has been let for d r illin g  a w ell in  T exas. 
D u rin g  the com ing fiscal year d r illin g  w ill be continued , probably  
for  th e  greater part in  T exas.

A s it  is  estim ated th a t no m ore than  20 to 25 per cent o f the petro 
leum  o r ig in a lly  contained in  underground deposits is  obtain ed jay 
ordinary m ethods, the bureau is stu d y in g  m ethods to increase the  
recovery o f  o il from  o il sands, a m atter o f  vast econom ic m oment. 
T he experim ental o il-shale p lan t near R ulison , Colo., w as shut dow n  
J u n e  30, 1927, because o f  the fa ilu re  o f  the second deficiency b ill, 
w h ich  contained an appropriation  for th e continued operation  o f the  
plant. S hale-o il produced during  the operation  o f  the p la n t was 
distributed  for  techn ical stu d y , and tw o tank cars o f  it  were sent to  
the L eague Islan d  test p lant o f  th e N a v y  D epartm ent, th e first m ove 
m ent o f  th is  k ind in the h istory  o f  A m erican industry.

T h e bureau has continued to seek to increase efficiency in  the use o f  
fuels. A  stu d y  o f boiler-scale form ation  and boiler-w ater con d ition 
in g  yielded  fundam ental data that m ake possib le considerable savings  
in  the N a tio n ’s fuel b ill. T hrough changes recom m ended by the  
bureau, the cost o f  fu el at the pow er p lan t in the C ap itol at W ash 
ington  w as reduced about $70,000 d u rin g  the year.

S ince the transfer to  the B ureau  o f M ines o f  the d iv ision  o f  m in 
eral resources o f  the U n ited  S ta tes  G eological Survey , and parts o f  
the coal d iv ision  and m inerals d iv ision  o f  the Bureau  o f  F ore ign  and  
D om estic Comm erce, the B ureau o f  M in es is g iv in g  m ore attention  
to  the econom ic problem s o f  the m ineral industries.

S A F E T Y  I N  M I N I N G

R o ck  chistiruf o f  coal m in es .— T he practice o f  rock d u stin g  coal 
m ines, to  prevent or lim it coal-dust exp losions, has saved the liv es  o f  
hundreds o f  A m erican coal m iners w ith in  the p ast tw o  years; 
although it  is  not genera lly  com pulsory, its  use is increasing  in the 
U n ited  S tates. P a rtia l rock du stin g  o f m ines, or rock d u stin g  by 
im proper or inadequate m ethods, how ever, provides no assurance o f 
sa fety . R ock d u stin g  m ay be worse than useless i f  it is not ade 
quate and system atic. M erely  perfunctory  scattering  o f  rock dust, 
or sporadic rock du stin g  at long  in tervals, or the rock d u stin g  o f  
on ly  a few  m ain  haulage w ays, m ay g ive  an unw arranted sense o f  
security. T o provide assurance aga in st deadly m ine exp losions, a ll 
accessible open areas, in clu d in g  entries, air courses, rooms, crosscuts, 
and p illar  regions should  be thorough ly  rock dusted. T he rock dust 
should  be replenished from  tim e to tim e, so th a t th e incom bustible  
content o f  th e  rib , roof, and floor dusts w ill a lw ays exceed 65 per cent.

T he effectiveness o f  rock d u stin g  in  preven tin g  disastrous ex p lo 
sions in bitum inous coal m ines has been dem onstrated  by the in v esti 
ga tion s and experim ents o f  the bureau.
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R ecom m endations o f the A m erican E n g in eer in g  S tandards Com 
m ittee  for standard practice in rock d u stin g  have recently  been pub 
lished by the bureau as In form ation  C ircular 0030. Several m em 

bers o f th e  B ureau o f  M ines served on th is com m ittee.
S a fe  electrical eq u ip m en t fo r  m ines.— One o f  the duties o f  the  

bureau is to study electrica l m in in g  equipm ent to  ascertain  whether  
it  is lik e ly  to introduce a hazard. T o assist the stu dy  o f  electrical 
apparatus certain  sa fe ty  standards have been developed . These  
standards, established w ith  the aid  o f the m anufacturer and the user, 
are pub lished  in schedules. E quip m ent th at m eets these standards  
is know n as perm issib le equipm ent. T h is term  m eans th at the B u 
reau o f  M ines believes th a t th e m anufacturer has adhered to  certain  
m inim um  standards o f  sa fety , th u s rendering the equipm ent rela 
t iv e ly  sa fe  for use in m ines w here flam m able gas or coal dust m ay 
accum ulate.

D u rin g  the year 18 approvals o f  m in in g  equipm ent and apparatus 
have been m ade; also 170 extensions o f  approvals have been issued.

T h e bureau’s lis t  o f  perm issib le electrical equipm ent covers prac 
t ica lly  every a ctiv ity  for w hich equipm ent is used in underground  
coal m in ing. E lectr ic  rock-d usting  m achines were added to th e list 
d u rin g  the year. M anufacturers are g iv in g  increasing a tten tion  to  
th e  d esign in g  o f  perm issib le m in in g  m achinery, and the bureau looks 
to the tim e when operators w ill be able to  equip their m ines efficiently  
w ith  a com plete line o f  equipm ent w hich has been tested and listed  as 
perm issible.

In  addition  to  th is  approval work research has been undertaken to 
determ ine the ign ition  points o f  m ethane by various heated  m etals. 
The in form ation  obtain ed w ill be valuable in  the approval work and  
w ill bear d irectly  on the sa fe ty  o f  m in in g  equipm ent.

S a fe ty  rules for in sta llin g  and u sin g  electrical equipm ent in coal 
m ines, sponsored by the Bureau o f  M ines and the A m erican M in ing  
Congress, were published as T echnical P ap er  402.

C ooperative w o rk  w i th  B r i tis h  S a fe ty  in  M ines Research B o a rd .—  
T he cooperative arrangem ent between the U n ited  S tates Bureau o f  
M ines and the B ritish  S a fe ty  in  M ines Research B oard , designed  for  
the exchange o f  in form ation , functioned  m ost sa tisfactorily . R epre 
sentatives o f the Bureau o f  M ines were assigned to  w ork in E n g lan d , 
w h ile  representatives o f  the S a fe ty  in M ines Research B oard were 
busy at the P ittsb u rg h  E xp erim en t S tation . In v estig a tio n s con 
ducted during  the year included the constitu tion  o f  coal, the ign ition  
o f  m ine gases, and the extin ction  o f  flame by inert gas.

W o rk  in  the  exp erim en ta l m ine .— A t B ruceton, near P ittsb u rgh , 
the Bureau o f  M ines has the on ly  coal m ine in the world used exclu 
s iv e ly  for  scientific experim ents, in c lu d in g  tests re la tin g  to  m ine e x 
p losions. D u rin g  the year 100 coal-dust exp losion  tests were m ade 
in the m ine, and 90 gas-explosion  tests were m ade in a specia l steel 
ga llery  1 fo o t in d iam eter by 100 feet lon g . T h e ch ie f investigations  
were as fo llow s :

(a )  T ests o f  the ex p lo sib ility  o f the dust o f  sem ianthracite coal 
from  the V a lley  field o f  V irg in ia . T hese tests were requested by the  
V irg in ia  S tate  M ine Inspection  S ervice and the operators. Because  
o f  their low  content o f vo la tile  m atter the dusts were exp losive on ly  
w hen flam mable gas was present.
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(6 )  A  system atic stu d y  o f  the operation  o f  rock-dust barriers. 
T he resu lts and those o f  previous tests w ill perm it publication  o f  a 
l is t  o f  barriers found  m ost effective. T ests show ed that the efficiency 
o f  a barrier varies w ith  the type o f  th e  exp losion  reaching it, and 
consequently a barrier m ust be designed  to m eet the m ost severe 
conditions.

(c )  T ests to  determ ine the speed o f  un iform  m ovem ent o f  flame 
through  m ixtures o f  natural gas and a ir  in  a 1-foot tube w ill be 
extended to determ ine the conditions under w hich  gas exp losions m ay  
stir  up and ig n ite  coal dust.

(d )  A  study o f  the ig n it in g  pow ers o f  various electric arcs show ed  
that in laboratory work an arc m ay be preferable to the flame from  
black b lastin g  pow der as a source o f  ig n itio n  for  coal dust.

( e ) T ests o f  the strength  o f  m ine stop p in gs were m ade in  coopera 
tion  w ith  the B ureau o f  S tandards, on whose grounds a testin g  cham 
ber w as built. C oncrete slabs o f  different design s, representin g  
m ine stop p in gs, were fastened  in one sid e o f  th is  cham ber and tested  
to destruction by exp losions o f  black b lastin g  pow der in the chamber.

( / )  T ests in the experim ental m ine o f  the possib le use o f  rock 
dust for ex tin g u ish in g  m ine fires show ed that a fire could be readily  
sm othered w hen the dust could be throw n on w ith  shovels. Gas 
fires, such as occur when gas from  a borehole or an undercut is 
ign ited , w ere read ily  extin gu ish ed  w ith  rock dust.

F a lls  o f  ro o f greatest cause o f  dea ths in  m in es .— D u rin g  1925, the  
latest calendar year for w hich  com plete data are availab le , fa ta lities  
from  a ll causes in  and about the coal m ines in  the U n ited  S tates, 
w hich  em ployed an average o f  748,800 m en, am ounted to 2,234; 
fa ta lities  from  a ll causes in and about the m etal m ines o f  the country, 
which em ployed  an average o f  126,700 m en, were 371. N early  h a lf  
o f  these accidental deaths resu lt from  fa lls  o f  m ine roof, yet although  
fa lls  o f  roof k ill far  m ore m en than any other class o f  accidents, they  
attract s lig h t notice, because they  lack  the spectacular aspects o f  
disastrous m ine exp losions. T he k illin g  o f  m ore than 1,200 coal and  
m etal m iners every year by fa lls  o f  m ine roof constitu tes one o f  the  
biggest sa fe ty  problem s in the m in in g  industry o f  the U n ited  S ta tes;  
its  m agnitude was recognized by C ongress, w h ich  appropriated  funds  
for  a specia l in vestigation  by the B ureau o f  M ines o f  the causes o f  
these accidents and the possib le rem edial m easures. T he in v estig a 
tion  invo lves the stu dy  o f  m ethods o f  m in in g  as th ey  affect roof 
action , m ethods o f roof support, m ethods fo r  testin g  the soundness 
o f  the roof, and S ta te  law s and local regulations as th ey  affect the  
exercise o f precautions. D u rin g  the year w ork w as confined largely  
to exam ination  o f coal m ines, chiefly in W est V irg in ia , where the  
cooperation o f  the S ta te  D epartm ent o f  M in es w as obtained. In  the  
course o f  th e cooperative cam paign  in W est V irg in ia , the num ber 
o f  fa ta lities  from  fa lls  o f  roo f w as largely  reduced in com parison  
w ith  previous years, and the tonnage o f  coal produced was m ateria lly  
increased.

Coed-mine explosions.— A ll disastrous exp losions in coal m ines are 
investigated  by engineers o f  the bureau, and supp lem entary tests or 
studies are o ften  m ade at the experim ental m ine to  aid  in determ in 

in g  the probable cause, the m eans o f  propagation , and the factors  
th at tend to retard th e progress o f  an explosion . C onditions th at
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contribute to  the lia b ility  o f  an exp losion  are also studied , w ith  the 
cooperation  o f  coal-m ine operators, at m ines w here d isasters have  
not occurred, and confidential reports con ta in in g  recom m endations  
for m in im izin g  exp losion  hazards are transm itted  to  the operators.

G oal-m ine -fires.— T h e B ureau o f  M ines in vestigates a ll serious 
m ine fires brought to  its  atten tion , seek ing to  determ ine their  orig in  
and the effectiveness o f  the m ethods em p loyed  in  ex tin g u ish in g  them . 
T h e data  obtain ed are used in pub lications on m ine fires and as the  
basis for  recom m endations for m in im izin g  fire hazards.

F la m m a tio n  o f  coal d u s t .— D ata  on flam m ability  o f  dust from  d i f 
feren t coals o f  different degrees o f  fineness are im portant in the study  
o f  dust exp losions in m ines. A  laboratory apparatus in w hich  dust 
exp losions can be brought about w ith  reproducib le resu lts and rapid  
changes o f  pressure recorded has been put in  operation. A  paper  
to  be published in  a technical journal describes the w ork o f  th e last 
tw o  years; a bureau report w ill describe the w ork o f  th e la st five 
years.

Sources o f  d u s t in  coal m in es .— T h rou gh  an in vestiga tion  covering  
15 representative coal m ines in  s ix  coal-m in ing S tates th e bureau  
ascertained that dry und ercutting  is the m ost prolific  source o f  coal 
dust in  m any coal m ines. D u st from  dry und ercutting  averaged  
9,810,000,000 partic les per cubic m eter o f  th e surrounding a ir ; w hen  
w ater w as applied  to the cutter bar, on ly  one-seventh as m uch dust 
from  und ercutting  w as in  the air. T h is  fin d in g  clearly  show s the  
im portance o f  u sin g  w ater in  und ercutting  coal.

P erm issib le  exp lo sives .— A  perm issib le exp losive  is an exp losive  
that is sim ilar in all respects to  the sam ple  w h ich  has passed certain  
tests prescribed by th e  B ureau  o f  M ines and is  used in  accordance 
w ith  the prescribed conditions. T h e num ber o f  perm issib le ex p lo 

sives on the active lis t— th a t is, those offered for sale by  m anufac 
turers— fluctuates, because as trade cond itions change and new  com 
ponents are introduced, new  com positions are offered and old  ones 
are w ithdraw n. C onsequently, lists  o f  perm issib les m ust be revised  
frequently . T h e la st lis t  is  en titled  “ P erm issib le  E x p lo s iv es  A p 

proved P rior to  Ju n e 30, 1927.”
T he cond itions under w hich exp losives are tested are also constan tly  

stu d ied  in order that th e requirem ents fixed w ill better insure the  
exp losives m eetin g  the cond itions o f  practice. D u rin g  the past year  
Schedule 17A , Procedure for  T estin g  E x p lo siv es for  P erm issib ility  
for  U se  in  C oal M ines, and Schedule IB . Procedure for  T estin g  
E x p lo siv es U sed  in M etal M ines, T unnels, Q uarries, and O ther  
E n g in eer in g  O perations, were issued.

E th y le n e  g lyco l d in itra te .— T he m ost defin ite developm ent in  the  
exp losives d iv ision  o f  the bureau w as the acceptance o f  ethylene  
din itrate  as a com ponent o f perm issib le exp losives in  part su b stitu 
tion  o f  th eir  conten t o f  n itrog lycerin  or in  substitu tion  o f  their  
content o f  n itrated  p o lyg lycerin . A s  g lycerin  is in  dem and for  
various purposes, its  price and the cost o f  articles m ade from  it have  
increased. E th y len e  g lyco l d in itrate  is  m ade by n itra tin g  ethylene  
g ly co l, precisely  as g lycerin  is n itrated  to  produce n itroglycerin . A s  
etlilyen e g ly co l is  synthesized  from  natural gas, an abundant su p p ly  
fo r  n itration  is  assured. E th y len e  m ay also be obtained from  coke-
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oven and other m anufactured  gas and from  th e  gases from  cracked  
petroleum ; m oreover, it  is easily  m ade from  grain  alcohol. E x p lo 
s ives con ta in in g  eth ylene g ly co l d in itra te  have passed the bureau  
tests for  perm issib le exp losives. U se  o f  eth ylene g lyco l frees the  
h igh -exp losive  in d u stry  from  its  dependence on g lycerin  and frees  
m iners from  the burden o f  h ig h  prices for explosives.

S en sitiveness  o f  in itia to rs .— A  device, sty led  the pendulum -friction  
m achine, devised  by the B ureau o f  M ines, is now  w id ely  accepted as 
an  efficient m eans fo r  ascerta in ing the relative sensitiveness o f  
b la stin g  exp losives to  friction .

In itia to rs , such as m ercuric fu lm in ate , used in ch arg in g  detonators 
for  fir ing charges o f  b lastin g  exp losives, are sen sitive  to im pact and  
fr iction . B ecause o f  th eir  sensitiveness and sh atter in g  effect on ly  
m inute quantities o f  in itia tors should  be used in  tests. B y  m eans 
o f  a pendu lum -friction  m achine one-fourth  th e size o f th e  standard, 
but sim ilar in design , 23 different in itia tors have been tested and have  
been classified in s ix  groups.

P oisonous gases fro m  exp lo sives .— V arious poisonous gases, such as 
carbon m onoxid e, n itrogen  oxides, and h ydrogen  su lphide, m ay be 
form ed w hen exp losives are burned or exp lod ed ; the quantities  
form ed w ill vary according to the com position  and character o f  the  
exp losive  and the conditions under w h ich  it  is fired. W hen  cartrid ges  
o f  exp losives, particu larly  cartridges confined in a borehole, are fired, 
the paper and paraffin o f  the w rappers becom e com ponents o f  the  
ex p lo siv e  and contribute to the gaseous products o f  explosion .

T ests show  th at confin ing an exp losive  reduces the proportion  o f  
carbon m onoxide and hydrogen in the gases form ed. I f  the charge is 
w ell confined, coal dust’ in the borehole does not appreciab ly  increase  
the quan tity  o f  poisonous gas produced, but i f  the charge is insuffi
c ien tly  confined a b low n-out snot resu lts, w h ich  increases th e pro 
duction o f  poisonous and com bustib le gases and m ay in itia te  a m ine 
exp losion . M ore recently  a com parison o f th e  gaseous products o f  
shots in  m ines and o f  tests o f  the sam e exp losive in the laboratory  
has been undertaken. A s  actions for  in ju ry from  the products o f  
exp losion  are being in stitu ted  under com pensation law s, precise  
in form ation  as to the kind and am ount o f  these products is in 
dem and.

P h o to g ra p h in g  exp losives .— A n exp losion  in  a file o f exp losive  or 
in  an exp losive m ixture o f  a ir w ith  dusts, vapors, or gases is a series 
o f  events occurring so ra p id ly  th a t the eye can not d istin gu ish  them . 
P h otograp h y  g reatly  extends the range over w hich  the phenom ena  
m ay be observed. B etter  know ledge o f  the successive changes should  
enable a purchaser to  select an exp losive  for  a g iv en  use, such as 
b lastin g  in coal m ines, w ith  greater assurance.

T he bureau has had constructed an apparatus con sistin g  o f  a 
rota tin g  drum  (peripheral speed 20 m eters per second) around w hich  
a sensitized  film m ay be w rapped and a quartz lens, focu sin g  through  
a stenopaic s lit  to the drum , all properly  housed. W ith  th is  appara 
tus, records o f  the propagation  o f  detonation  through  a file o f  
exp losives have been m ade, a new  m ethod for m easuring rate o f  
detonation  has been devised , and the propagation  o f  detonation  across 
an a ir  gap  between tw o  cartridges o f  exp losive studied. T hese
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studies should  lead to a m ore sa tisfactory  m ethod for ascertain ing  
the sensitiveness o f an exp losive to  exp losion  by influence than  is 
provided by the “ a ir-gap  m ethod ” now in general use.

S A F E T Y  I N S T R U C T I O N

T ra in in g  m in ers  in  s a fe ty  m ethods.— T ra in in g  in first-aid  and 
m ine-rescue m ethods w as g iven  in  581 m in in g , m eta llurg ica l, quarry 
in g . or o il-p rod u cin g  com m unities in 40 S tates and A laska to 39,200 
m iners; 206,425 in a ll have been trained sin ce the establishm ent o f  
the bureau. M oreover, several thousand c ity  firem en, boy scouts, 
public-school children, and m iscellaneous industria l w orkers have  
received train ing. T h e outstand in g feature o f  the past year’s work  
w as the in tensive tra in in g  o f  a  num ber o f  “ key ” m en in m in ing  
organizations. T hese m en then carried on cam paigns for  tra in in g  
100 per cent o f  the em ployees; a ll thus trained were exam ined  by 
bureau men before receiv ing Bureau o f  M ines certificates. In  th is  
w ay the m in in g  com m unities have been g iven  the burden o f  the  
first-aid  tra in in g; th e benefits have been num erous. T h is  typ e o f  
work has been carried on ex ten sively  in I llin o is , K en tucky, and 
W est V irg in ia , and to a less ex ten t in other S tates. T he bureau 
hopes to  extend it to all m in in g  com m unities.

A d v a n c ed  tra in in g  w ork .— In  an attem pt to convey to com pany  
officials the in form ation  th a t the B ureau o f  M ines engineers have  
acquired on the best m ethods o f  m eetin g  conditions at m ine fires and 
exp losions, an advanced course has been g iven  to 457 m ine officials, 
S tate  inspectors, and others. N early  three w eeks are required for  
th is  course, and it  is difficult for  m in in g  com panies to  release officials 
for so long. I t  is  to  the cred it o f  th e com panies th at so m any officials 
have been enabled to  take the course.

S a fe ty  reports on m ines.— S a fe ty  in spections o f  particu lar m ines 
are frequently  m ade by bureau engineers, and confidential w ritten  
reports o f  the find ings are sent to  the operators. G enerally , the 
recom m endations are, at least in part, put in to  effect by the com 
panies, w ith  the result that neighboring m ines u ltim ately  adopt them . 
A fter  a m ine d isaster, a confidential report w ith  suitable recom 
m endations is m ade by bureau engineers and a copy sent to  the m ine  
operator. F requently  the com pany com plies w ith  some or a ll o f  the 
recom m endations. E sp ec ia lly  has there been a tendency to  adopt 
certain recom m endations— such as those on closed lig h ts  and rock 
d u stin g— a fter  fires and explosions.

In te rn a tio n a l firs t-a id  a n d  m ine-rescue m eet.— T he fifth  in terna 

tional first-aid and m ine-rescue m eet fostered by the B ureau o f  M ines 
w as held  in San  F rancisco , Septem ber 2, 3, and 4, 1926. A  to ta l o f  
44 first-aid  and 14 m ine-rescue team s were entered, representing  38 
com panies from  13 S tates and from  coal and m etal m ines, quarries, 
and petroleum  and m etallurgical p lants. T hese field  m eets are for  
th e  purpose o f  s tim u la tin g  interest in first-aid  and m ine-rescue  
activ ities and in  general saxety.

H o lm es S a fe ty  A ssocia tion .— D u rin g  the year 8 new  chapters o f  
the H olm es S a fe ty  A ssociation  were organized— 4 in K entucky, 2 in  
P en n sy lvan ia , 1 in  W ash in gton , and 1 in  I llin o is . In  a ll, 175 chap 
ters have been organized throughout the U n ited  S tates. T h eir  pur 
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pose is to  prom ote the health , sa fe ty , and w elfare o f m iners and their  
fam ilies.

N a tio n a l s a fe ty  com petition .— M ore than  250 m ines and quarries 
in  30 S tates participated  in the national sa fe ty  com petition  m  1926. 
T he w inners o f  th is contest, held  annually  under the auspices o f  the  
B ureau o f  M ines, are presented w ith  th e bronze trop h y  “ Sen tin els  
o f  S a fe ty .”

H E A L T H ,  S A N I T A T I O N ,  A N D  V E N T I L A T I O N

V e n tila tio n  o f  m e ta l m in es .— In  m any m etal m ines the health  o f  
the worker is m enaced by h arm fu l dust and poor ven tila tion  w hich  
also react on h is com fort and efficiency. F o r  som e years the bureau  
has been stu d y in g  tem peratures, h u m id ity , a ir m ovem ent, and quality  
o f  a ir  in  various m ines, to  obtain  facts for  the betterm ent o f  w ork ing  
conditions.

N atura l ven tila tion  is im portant in deep m ines, y e t l itt le  is  know n  
about it  except in  theory. In v estig a tio n s are in  progress to  deter 
m ine the effect o f natural d ra ft on the operation  o f m ine fans. D u r 
in g  the past year data previou sly  obtain ed in  a sm all m ine h a v in g  
natural ven tila tion  on ly  w ere augm ented by observations to deter 
m in e th e  theory o f the action o f  natural d ra ft in  m u ltip le-level as 
distin gu ish ed  from  sin g le-level m ines.

A s the theory o f  the operation  o f  m ine fa n s, p articu larly  w hen  
arranged in  series, w as not defin itely  established by exp erim en t, a 
large  num ber o f  tests o f  four sm all fa n s such as are used for  aux 
ilia ry  ven tila tion  in m ines were m ade. T hese tests show ed th a t fan  
perform ance is  the sam e w hether the duty  is a ll on the b lo w in g  side, 
a ll on the suction sid e, or d istributed  betw een th e t w o ; th at th e  per 
form ance o f  fan s in  series can be ascertained from  their  separate  
perform ances m easured on a total-p ressure basis, but n o t on a static- 
pressure basis, as g iven  in present textbooks; and th a t fan  efficiency 
is p ractica lly  independent o f  speed.

T ests were m ade in the M offat railroad  tunnel, Colorado, to  deter 
m ine ventila ting-current resistances. T he resu lts were n ot on ly  ap 
p licab le  d irectly  to  the ven tila tion  o f  the tunnel, but furn ished  in fo r 
m ation on the effect o f  area, spacin g  o f  tim ber supports, and low - 
velocity  flow in m etal-m in e airw ays.

A  stu dy o f  th e extent, character, and quality  o f  irrespirable gas 
in m ines at C ripple Creek, Colo., was com pleted.

Causes o f  d ea th  am ong m iners.— B ureau o f  M in es surgeons con 
tin u ed  a stu dy  o f  the causes o f  death  am ong m iners. D a ta  have  
been com piled from  the records o f  the S ta tes o f  N evada, C aliforn ia , 
A rizona , Colorado, W yom in g , A labam a, and U tah . T h e purpose  
o f  th e  studjr, w hich  w ill cover a ll m in in g  d istricts in  th e U nited  
S tates, is to ascertain  the com m oner d iseases and ty p es o f  accidents 
in  order to  prevent them .

A c id  coal-mime drainaqe.— A  stu d y  o f  drainage from  a num ber 
o f  coal m ines on tw o sm all w atersheds in  P en n sy lv a n ia  has indicated  
th at the am ount o f  acid  in m ine drainage differs in different loca li 
ties, at different m ines in  the same loca lity , and in d ifferent sections 
o f  the sam e m ine. T o ascertain the reason, the coal and the strata  
above and below the coal are b eing  sam pled and analyzed .
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A nother phase o f  the stu dy  is the sea lin g  o f  abandoned m ines. 
A bandoned or w orked-out m ines, particu larly  i f  not caved , g ive  oif 
h ig h ly  acid  w ater for m any years, but at several places natural cav 
in g  or artificia l sea lin g  has so im proved the q u ality  o f  the outflow ing  
w ater th at the w ater is used for  dom estic supp ly . S ea lin g  appar 
en tly  exclu des air and consequently prevents, p artly  or alm ost w h o lly , 
the oxidation  o f  p yrite  and form ation  o f acid. A rrangem ents have  
been m ade w ith  several operators to seal recently  w orked-out or 
old , abandoned m ines by sh ootin g  dow n th e entries or by erecting  
concrete bulkheads. T h e acid ity  o f  th e drainage from  these m ines 
w ill be determ in ed at in tervals before sea lin g  and over a period o f  
years a fter  sealing.

E x a m in a tio n  o f  ro ck-d u stin g  m a ter ia l .— U se o f  inert dusts to  pre 
ven t dust exp losion s in  coal m ines m ay in duce s ilicosis  or m in ers’ 
p h th isis , unless care is taken to exclude certain  types o f  dusts. T he  
bureau has g iv en  attention  to  various rapid  tests for  d eterm in ing  the  
su ita b ility  or un su itab ility  o f  a dust, ln trap eriton ea l in jections o f  
fine dusts have been m ade in gu inea p igs w hich, a fter  a  tim e, have  
been exam ined fo r  adhesions. In  certain  cases the resu lts have been 
correlated  w ith  those obtain ed by exp osin g  anim als to dusty  atm os 
pheres. H ence, in traperitoneal in jections have value as a m ore rapid  
test than the inhalation  m ethod.

E ffec ts  o f  b rea th in g  pure  o x y g en .— A  stu dy  was undertaken to  
determ ine how lon g  a h ig h -o x y g en  atm osphere could be breathed day  
after  day w ith  no deleterious effect— a p oin t to  be considered in  con 
nection w ith  the use o f  self-contained  oxygen  breath ing apparatus  
and the ad m in ister in g  o f  oxygen  in the treatm ent o f  carbon m on 
ox id e poisonin g. E xp erim ents show  that sm all an im als m ay inhale  
95 per cent oxygen  for  16 hours a day for  50 consecutive days w ith  
no obvious ill effects, but inhalation  24 hours a day causes severe lung  
irritation  and death in 2  to  4 days.

S tu d y  o f  poisonous p e tro leu m  vapors .— H yd rogen  su lp h id e  in  
petroleum  vapors in  certain  T exas o il fields constitu tes a serious h az 
ard w hich necessitates constant precautions. D u rin g  the year the  
bureau investigated  cond itions in th e P anh andle field, in  the B ig  
L ak e field o f  R eagan  C ounty, and in  the M cC am ey field  o f  U p ton  
C ounty. R ecom m endations to b rin g  about sa fer cond itions are g iven  
in  Seria l 2776, H yd rogen  S u lp h id e  P o iso n in g  in the T ex a s P anhandle.

C arbon m onoxide  s tu d ies .— T o determ ine the effect o f  repeated  
d a ily  exposure for  five to  seven hours to  low  concentrations o f  car 
bon m onoxid e, such as m ight preva il in  tunnels, garages, and occa 
s ion a lly  in  m ines, a group o f  s ix  m en are b ein g  exposed  seven days a 
w eek and carefu lly  observed for  sym ptom s o f  p o ison in g  and psycho 
log ica l effects.

T h e purpose o f  another in vestigatiop  is  to  ascertain  w h y some 
cases o f  p o ison in g  have serious sequelae, w h ile in others, a fter  sim ilar  
exposure, recovery is rapid  and ap p aren tly  com plete. I t  is  hoped  
that the in form ation  w ill serve as a b asis fo r  a better m ethod o f  
treatm ent o f  carbon m onoxide poisonin g.

T he carbon m onoxide recorder designed by the Bureau o f  M ines  
has been adopted fo r  use in  the H o lla n d  tunnels, N ew  Y ork  C ity , 
and approxim ately  30 w ill be installed  there. T h is  device recorcls 
on a tim e chart the carbon m onoxid e content o f  the air, and is
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sen sitive  to  about 0.02 per 10,000 (2  p arts per 1,000,000). A  bell 
rin gs w hen the carbon m onoxide reaches a concentration  o f  4 parts 
pCr 10,000 or m ore.

V entila tion  conditions in the garage o f the G overnm ent fuel 
yard s, W ash in gton . D . C., and in a com m ercial garage in P ittsb u rgh , 
P a ., were studied , and changes in  the ven tila tion  system  were m ade  
in  order to reduce the proportion  o f  carbon m onoxide in  the air the  
w orkers breathed. A  sum m ary o f  the resu lts o f  these stu d ies is being  
prepared.

L ea d  po ison ing  fr o m  e th y l  gasoline .— T h e in vestiga tion  o f eth y l 
gaso lin e  has been com pleted and the resu lts published. T he results  
in d ica te  (1 ) the products o f  com bustion  from  an engine u sin g  ethyl 
g aso lin e  are apparently  sa fe  w hen d ilu ted  enough not to produce 
carbon m onoxid e p o ison in g; (2 ) th e exhaust gases o f  an engine burn 
in g  gasoline con ta in in g  five tim es the com m ercial am ount o f  eth yl 
flu id , i f  d ilu ted  enough not to produce carbon m onoxide poisonin g, 
are a potentia l hazard, as a sm all accum ulation o f  lead w as found in  
th e tissues o f  an im als exposed thereto; (3 ) d a ily  in h alation  o f  1 per  
cent o f  eth y l gasoline vapor for  one hour a day is  apparently  non- 
in ju riou s; and (4 ) app lications o f  1 cubic centim eter per day on the  
sk in  o f  sm all an im als is  noninjurious i f  no  vapors are inhaled .

D evelopm en t o f  resp ira tors .— In  cooperation w ith  the N ational 
S a fe ty  C ouncil the protection afforded spray pa in ters aga in st lead, 
benzol, and silica  sprays by  various com m ercial form s o f  m asks and 
resp irators w as investigated . S ilica  is som etim es used in v itreous  
enam els for sp ray-coatin g  bathtubs and sim ilar enam eled-m etal 
san itary  ware.

M ost types o f  resp irators w ith  filters restrain ed more than 90 per 
cent o f  the lead in pa in t spray. O n ly  those w ith  activated-charcoal 
or sim ilar  adsorbents were effective in restra in in g  benzol vapors. 
T h e resp irators were m uch less effective aga in st silica -d u st sprays.

M any industria l dust resp irators, fabrics, and filterin g m aterials  
were tested for  filterin g efficiency. A  new  type o f resp irator, which  
has a filterin g  efficiency equal to th at o f  th e gas m ask but is  lighter  
and m ore convenient to wear, is described in T echnical P ap er 394, 
D u st R esp irators: T h eir  C onstruction and F ilte r in g  Efficiency.

S tu d y  o f  gas m a sks .— D u rin g  the year a tten tion  w as g iven  to  the  
hose m ask, a device that has a face piece connected to a lo n g  flexible  
hose that extend s to pure air. T h is  device is u se fu l w hen poisonous 
atm ospheres not too rem ote from  pure air are encountered in tanks, 
sewers, etc. W ith  the present devices 150 feet is considered fhe  
m axim um  len gth  o f  hose. A s  a resu lt o f  its  study the bureau issued  
Schedule 19. Procedure for  T estin g  H ose M asks for  P erm issib ility , 
and w ill undertake to issue approvals for hose m asks that are sub 
m itted  in accordance w ith  the provisions o f  the schedule and pass 
the tests specified.

T he stu d y  o f  g a s  m asks fo r  use in m ines and o f  self-rescuers—  
sm all resp irators that protect a m iner from  carbon m onoxide for one- 
h a lf  hour and thus m ay enable him  to escape from  a fire or a fter  
an exp losion — was continued. Carbon m onoxid e gas m asks sim ilar  
to  those first devised  in  the Bureau o f  M in es are now  m ade com m er
c ia lly  and are standard equipm ent for  m ine-rescue and recovery oper 
ations. L ives o f  som e m iners w ere saved during the year b y  use o f  
self-rescuers.
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T o x ic  effects o f  a lk y l  halides u sed  as re fr ig era n ts .— B ecause o f  
possib le leakage the to x ic ity  o f  a lk y l ha lid es used as refrigeran ts is  
im portant in industrial and dom estic refrigeration  and w ill be in 
m in in g  i f  refrigeration  for  con d ition in g  air in hot m ines should  prove  
practicable. T he relative to x ic ity  o f  m eth y l ch loride, m ethyl bro 
m ide, eth y l chloride, and eth yl brom ide on gu inea p ig s  has been deter 
m ined cooperatively  w ith  "the N ation a l Research C ouncil and a 
chem ical m anufacturing  com pany. R anked according to increasing  
tox ic ity , the four com pounds are eth y l chloride, e th y l brom ide, m ethyl 
chloride, and m ethyl brom ide. A  report is being prepared.

W a rn in g  agen ts fo r  m a n u fa c tu red  gas.— E xp erim ents were con 
ducted to determ ine the in ten sity  o f  the odors and the lacrim atory  
and irr ita n t pow ers, a t various concentrations, o f  chem icals that  
m ight be added to m anufactured gas to w arn people, either awake 
or asleep, o f  its escape. S o  far the resu lts ind icate th a t stenches are 
not o f  great value in aw aken ing sleep in g  persons; substances that 
irritate  the eyes or cause sneezing are m ore effective.

S y n th e t ic  a tm ospheres in  caisson disease.— In  cooperation w ith  the  
N a v y  D epartm ent, work w as continued on the use o f  helium  in d iv in g  
and caisson operations and in the treatm ent o f  caisson disease. 
E xp erim ents w ith  anim als were conducted to determ in e the optim um  
decom pression at various pressures for different periods.

P h ys ica l exa m in a tio n  o f  m iners.— D u rin g  the year the bureau 
entered into an agreem ent w ith  the M etropolitan  L ife  Insurance Co. 
and the T ri-S ta te  Zinc Ore P roducers A ssocia tion  for the purpose o f  
exp an d in g  the c lin ic  a lready  in operation by the bureau at Richer, 
O kla., to afford fa c ilit ie s  fo r  exam in in g  each workm an in the d istrict 
at least once a year to determ ine the effects, i f  any, o f  w ork ing con 

d ition s on the health  o f  m iners. D u rin g  th e year 2,533 exam inations  
o f  men and 219 o f  women were m ade and 287 men were reexam ined—  
a tota l o f  3,039 exam inations.

L ea d  po ison ing  in  m in in g  o f  lead ores.— A  survey o f lead poison in g  
in  the lead -m in in g  industry or U ta h , m ade at the request o f  operators 
and m iners, covered tw o years; it  ind icated  lead -poison ing rates o f  
0.83 and 0.50 per 1,000, for the respective years, for  the entire popu la 
tion  o f  the State. R esu lts o f  the survey are g iven  in Technical 
P ap er 389, Lead P o iso n in g  in  the M in in g  o f  L ead in U tah.

E F F I C I E N C Y  I N  M I N I N G

B la s tin g  m eth o d s in  coal m ines.— B la stin g  m ethods at typ ica l m ines 
w orking in  different coal beds have been studied  to  determ ine the  
factors involved in producing the m axim um  am ount o f  lum p coal, 
p articu larly  i f  perm issible exp losives are used. I t  is planned to 
publish  the. essen tia l fa cts  collected.

S to ra g e-b a tte ry  a n d  w ired  d is tr ib u tio n  o f  pow er.— U se o f  storage  
batteries instead o f  fixed w ir in g  in  coal m ines reduces th e explosion  
hazard and practica lly  e lim in ates the shock hazard. A  study w as 
undertaken to determ ine the conditions under w hich storage batteries 
m ay com pete in  cost and efficiency w ith  other m eans o f  su p p ly in g  elec 
tric  energy. D u rin g  the year coa l-cu tting , h au lin g , pum ping, air- 
com pressing, and rock-dusting m achinery at three l' wireless m ines 
in southern W est V irg in ia  w as studied . C om parable data  w ill be 
obtained from  the P ittsb u rgh  and northern W est V irg in ia  d istricts.
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P reserva tio n  o f m in e  ro o fs .— T h e different m ethods used in  coal 
m ines to prevent d isin tegration  o f  shale or clay  roof by atm ospheric  
action  w ere investigated . M ines that have used “ g u n itin g ,” “ m udit- 
in g ,” h igh-pressure rock-dusting, and other m ethods o f  p rotectin g  
th e  roof were visited . T h e data obtain ed , in c lu d in g  costs, w ill be 
prepared  for  publication .

C oal-m in ing  m eth o d s in  A la b a m a .— Stu d ies o f  the m in in g  o f coal 
at the face were continued throughout the year. T he data obtained  
are b ein g  assem bled for publication .

In su r in g  th e  m in e -tim b er  su p p ly .— T h e bureau is ob ta in in g  data  
on m in e tim ber treated  w ith  various preservatives. A lth ou gh  the  
fa cts  gathered relate la rg e ly  to  coal m in in g , some data obtained from  
w estern  copper m ines w ill be included in  the report being prepared  
for  publication .

Subsidence  o f  land  a fte r  coal m in in g .— A  detailed  stu d y  o f surface  
subsidence from  coal m in in g  in  th e  S tate  o f  I ll in o is  has been con 
ducted  in  cooperation w ith  the S ta te  G eological S u rvey  and the  
en gin eerin g  experim ent sta tion  o f  the U n iv ersity  o f  I llin o is . D eta ils  
are g iven  in  B u lle tin  238, Subsidence D u e to  Goal M in in g  in 
I llin o is . T he stud}' o f  ground m ovem ent in  connection w ith  coal 
m in in g  and p illa r  extraction  at a W y o m in g  m in e is being continued.

G round  m o vem en t a n d  subsidence in  m e ta l m ines.— T o support in 
c losin g  form ations and o v er ly in g  rock m asses at great depths re 

quires m odifications o f  m ethods p rev iou sly  found  adequate, and the  
application  o f such data as can be obtained on the occurrence o f 
lin es o f  weakness and the m anner o f  fa ilu re  o f  form ations, d istr i 
bution o f stresses, and the like. T hese factors are b eing  investigated  
in  order to assist operators in sa feg u a rd in g  their m ines and adjacent 
properties aga in st possib le dam age.

M in in g  A la b a m a  iro n  ores.— T h e rapid developm ent o f iron-ore  
m in in g  in the B irm ingham  (A la .)  d istrict has been m ade possible  
by investiga tion s th at have led  to radical changes in  furnace prac 
tice. Shou ld  beneficiation m ake availab le  the h ig h -silica  ores o f  the 
low er bench o f the B ig  Seam , the m ost im portant ore bed, m in ing  
practice m ust necessarily  be m odified and m in in g  w ill become more 
difficult as th e w e ig h t o f  cover increases w ith  depth. B u lle tin  239, 
Iron-O re (H em a tite ) M in in g  P ractice  in  the B irm ingham  D istr ict, 
A labam a, recently  issued, su ggests im proved m in in g  practices that 
m ay be necessary.

B la stin g  m e th o d s  in  m e ta l m ines.— In  cooperation w ith  m in ing  
com panies o f  the Southw est, the bureau is endeavorin g to ascertain  
the sa fest and m ost econom ical exp losives to use in m etal m ines and 
the best m ethods o f  b lastin g  under various conditions. R esu lts o f 
a stu d y  o f  d r illin g  and b lastin g  d r ift  rounds are discussed in Seria l 
2789, C harging E x p lo siv es in  D r ill H o les  o f D rift-B o u n d s in M etal 
M ines.

T hat the cost o f  m in in g  in hard-ore slop es in m etal m ines can be 
decreased appreciab ly  by  proper b lastin g  m ethods and care in the 
selection o f  exp losives w as dem onstrated  by experim ents in certain  
A rizona copper m ines. R esu lts are g iv en  in T echnical P a p er  383, 
B la stin g  to Lessen B ow ld ers in H ard-O re Stopes.
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M E T A L L U R G I C A L  I N V E S T I G A T I O N S

F E R R O U S  M E T A L L U R G Y

E x p e r im e n ta l b last furnace.— F rom  tim e to tim e the cooperation  
o f  the B ureau  o f  M ines is so lic ited  in connection w ith  problem s 
in v o lv in g  the use o f  new or untried  raw m ateria ls in the iron  blast 
furnace. In  som e cases laboratory experim ents y ie ld  in form ation  for  
d eterm in ing  the fea sib ility  o f  proposed in n ovation s; in others, how 
ever, a practical sm all-scale test is the m ost sa tisfa cto ry  m eans o f  
ob ta in in g  in form ation  to gu ide fu ll-sca le  operations or to  determ ine  
their  fea sib ility . F or  conductin g  such tests the bureau developed  
at the N orth  C entral E xp erim ent S ta tion , M in neapolis, M in n., an 
experim ental iron blast furnace, the on ly  one o f  its  k ind  in the  
world.

D u rin g  a tw o-w eek test the furnace ran on a charge o f  ferruginous  
bauxite, iron ore, tu rn in gs, and lim estone. A bout 70 tons o f  slag , 
com posed largely  o f  calcium  alu in in ate, 6 to 10 per cent o f s ilica , and 
about three tim es the norm al percentage o f  alum ina, w as produced  
w ithout difficulty. In form ation  w as obtain ed concerning the effect 
o f  the com position  o f  slag  on blast-furnace practice and the u tiliza 
tion  o f  low -grade bauxite in  the production  o f  alum inum  and high- 
alum ina cem ents.

U tilisa tio n  o f  m a n g a n ifero u s iro n  ores.— E xp erim ental work con 
ducted by the bureau in  cooperation w ith  the M in nesota School o f  
M ines, on the possib le u tiliza tio n  o f the low -grade m anganiferous  
iron ores in  northern M innesota, g iv es som e prom ise o f  the d evelop 
m ent o f  m etallurgical processes w hich m ay m ake these ores available  
fo r  the iron and steel industry. A b ou t 150 tons o f  h igh-p liosphorus  
sp iegel has been produced from  m anganiferous iron ore in  the 6-ton  
experim ental b last furnace, and som e o f  it has been m elted  in  an e x 
perim ental open hearth , where the m anganese is  recovered in  a slag  
con ta in in g  40 to  50 per cent o f  m anganese and suitable am ounts o f  
phosphorus and iron. Som e progress was m ade in  trea tin g  h igh- 
phosphorus sp iegel in  a cupola and a basic converter to  produce a 
high-m anganese s la g  or syn th etic  ore for m akin g ferrom anganese.

F u n d a m en ta l reactions in  th e  iro n  blast fu rn a ce .— Certain work  
w ith  the experim ental blast furnace at M in neapolis ind icated  th a t the  
flow o f  gas and stock in the sh a ft w as uneven, and in  consequence the  
com position , tem perature, and pressure o f  the gas in  the sh a ft were 
irregular across any plane paralle l to the hearth plane. Som e lig h t  
w as throw n on conditions in  the sh a ft  o f  the experim ental furnace  
by gas sam ples taken across a series o f  p lanes, at various elevations, 
parallel to the hearth plane. L ater a series o f  gas sam ples and tem 
perature and pressure readings w as taken at a 300-ton southern fu r 
nace. A nother series o f  observations at a m odern 700-ton furnace  
running on northern ores has been com pleted. In  th is  in vestiga tion  
a w ater-cooled P ito t  tube w as developed for m easuring the flow o f  
gas through beds o f broken solids. T h e data obtain ed , w hich em 
brace th e com position , tem perature, pressure, and velocity  o f the gas  
across four planes, afford an in sigh t into the reactions ta k in g  p lace in 
the furnace.
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C alcu lations ind icate  that the concentration o f alkali cyanides in  
th e b last furnace w ould  not be g rea tly  lowered by w ith d raw in g  a 
p a rt o f  the gas for  the recovery o f cyanides, and it seem s u n lik ely  
th at furnace operation w ould be adversely  affected. T he am ount o f 
cyan id es recoverable in  th is  w ay w ould  be com m ercially sign ificant. 
I f  one-tenth  o f  the gas at a certain  p lane in th e furnace studied  by  
the Bureau o f  M ines investigators were w ithdraw n, it is estim ated  
th a t the d a ily  recovery o f  crude cyanide w ould  be 1,010 pounds, 
w orth , at 10 cents a pound, $104.

D esu lp h u riz in g  p ig  iro n  b y  b last-furnace slags.-—T h e im portance  
o f  desu lp h u rizin g  p ig  iron and the lim ita tion s w hich sulphur speci 
fications p lace upon blast-furnace fuel encouraged the bureau to  seek 
to  ascertain , at its  N orth  Central E xp erim ent S tation , M in neapolis, 
the m echanism  by w hich the sulphur incorporated in the m etal above 
th e tuyeres is  rem oved in the crucible, and w hether s la g  rem oves the  
m ajor part o f  the sulphur as the g lobules o f  iron drop through the  
s la g  bath or after  the tw o liqu ids have collected in the crucible. P re 
lim in ary  tests show that the su lphur in  m olten  p ig  iron can be re 
duced from  0.08 to 0.01 per cent by d rop p in g  sm all globules o f  the  
iron through a 10-inch layer o f certain types o f  s la g  held  at 1,500° 
to 1,525° C.

G as-solid  reactions in  th e  b last-fu rnace  sh a ft.— Efficient operation  
o f an iron b last furnace requires that the raw m ateria ls charged be 
properly  prepared in  the sh a ft for  the fin ish ing  reactions in the  
hearth. R eduction o f the ore, ca lc ination  o f  th e stone, and preheating  
o f  the entire charge in the sh a ft depend upon the opportun ity  for  
contact betw een gas and solid , ( la s  generated at the tuyere level car 

r ies heat to th e m aterials in  th e shaft and also reduces the iron oxide.
O bservations at tw o in d u stria l furnaces and at th e bureau’s ex p er i 

m ental furnace show  that in m odern furnaces the d istribution  o f gas  
is not uniform . T o im prove that d istribution  it is necessary to  have  
in form ation  on the resistance offered by beds o f aggregates o f various 
sizes. T he investigation  m ay be d ivid ed in to  three interrelated prob 
lem s: (1 ) F lo w  o f  gases through beds o f  broken solids, (2 ) heat 
transfer from  a m oving gas stream  to a bed o f  broken solids, and (3 )  
m echanism  and rates o f  reduction o f iron oxides by gases com parable  
to those in  the blast furnace. W ork on the first problem  w ill soon 
be com pleted: work on the others includ es prelim inary tests.

P h ysica l ch em istry  o f  steel m a k in g .— F undam ental in form ation  on 
the reactions in  the m anufacture o f  steel w ill lead to better under 
stan d in g  o f m any factors w h ich  affect production  and quality , and 
w ill also lead to im provem ent o f  present-day practice. T h e physical 
chem istry  o f steel m akin g has been stu d ied  for one year. T he prob 
lem s under in vestigation  are (1 ) the so lu b ility  o f  iron oxide in iron 
and the effect o f  iron oxide on the p hysical properties o f pure iron, 
(2 ) the effect o f  com position  o f s la g  on the so lu b ility  o f  iron oxide  
in  iron, (3 ) the form ation  and identification  o f nonm etallic  in c lu 
sions, and (4 ) th e v iscosity  o f  slags. T h is  problem  is being studied  
by C arnegie In stitu te  o f  T echnology  and its  m etallurgical advisory  
board in cooperation w ith  the B ureau o f  M ines.

R esearch  on p ro d u c tio n  o f  sponge iro n .— T he developm ent o f  a 
sm all iron and steel in d u stry  in certain  western loca lities is  su g 
gested  by experim ents on the production  o f  sponge iron at the N orth 
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w est E xp erim en t S ta tion , Seattle , W ash. S p on ge iron also prom ises 
to  be in creasin g ly  im portant in  th e  h yd rom eta llu rgy  o f  low -grade  
copper ores and com plex lead ores.

S p on ge iron precip ita tes copper, lead, and other m etals from  solu 
tion . I t  is conceivable that th e success o f  som e large-scale leaching  
and p recip ita tin g  processes for  copper and lead ores m ay depend  
la rg e ly  upon a su p p ly  o f  cheap sponge iron.

T he investigations undertaken by the Bureau o f M in es have, it is 
believed, y ielded  in form ation  th at should  aid  th e  design  and opera 
tion  o f  furnaces for producing sponge iron econom ically. D eta ils  
are contain ed  in  B u lle tin  270, P roduction  o f  S p on ge Iron , recently  
published.

Sa/ving the  iro n  th a t goes u p  the  s ta c k .— A b out 75,000 tons o f  iron 
is  lo st yearly  as flue dust escap ing from  b last furnaces in  one d is 

tr ic t in  th e  South . T he flue-dust losses in th at d istrict average 
250 pounds per ton o f  p ig  iron produced. On the basis o f the present 
rate o f  p ig -iron  production the annual loss o f  flue dust exceeds
300,000 tons. A s the iron content o f  the dust probably averages 25 per 
cent the loss o f  iron am ounts to about 3 per cent o f  the iron m ined in 
the d istrict. B y  the use o f  m agnetic concentrators o f  various kinds 
it  is thought that m uch o f  th is  lo ss can be prevented. D eta ils  o f  
an in vestiga tion  m ade by the B ureau o f M ines are g iven  in Seria l 
2761, M agnetic C oncentration o f  F lu e  D u st o f  the B irm ingham  
D istr ict, A labam a, recently  issued.

C oncen tra tion  o f  'W yom ing  iro n  ores.— In  a cooperative stu d y  o f  
the concentration o f  W y o m in g  iron ores the bureau sought to learn  
the p hysical properties o f the ore as show n by float-and-sink tests 
w ith  heavy  liqu ids. A fter  the fundam ental properties o f  the ore 
were determ ined the cooperating  com pany continued the in v estig a 
tion  by tran sferring  the problem  to a com m ercial ore-testing  labora 
tory. H eavy  liq u id s proved to be o f  great assistance in  forecasting  
the k ind o f m ill products to  be expected.

Case carburiz ing  o f  steels .— A  stu d y  o f  the carburizing qu a lity  o f  
steels, m ade in  a sm all electric furnace w here conditions could be held  
constant, has show n that there is a d irect relationsh ip  betw een ab 
norm ality  o f  steel and the carbon and m anganese content. T h e re 
la tionsh ip  found does not, how ever, ap p ly  q u an tita tively  to com 
m ercial practice, as other variab les have to be considered. T h e rate 
o f  so lid ification  and coo lin g  has a m arked effect on the abnorm ality. 
T h e stu d y  is  being continued.

N O X F E 7ÎR O U S  M E T A L L U R G Y

Im p ro v e m e n t in  leaching m e th o d s .— A  m ethod for agglom erating  
slim e and fine particles in  leach ing ores, d iscovered through ex p er i 
m ents at the Sou th w est E xp erim ent S ta tion . T ucson, A riz ., is con 
sidered to hold prom ise o f  w ide app lication  in  the m etallurgy  
o f  copper and other ores. E norm ous tonnages o f  ta ilin g s  carrying  
from  0.2 to nearly  1 per cent o f  copper, have accum ulated a t copper 
concentrators. A t  m any p laces the copper in  these ta ilin g s is  am en 
able to  leach ing, but leach ing by present m ethods is  too costly. 
U nder the new ly  discovered m ethod the slim e and fine partic les can 
be agglom erated  and agglom eration  so m aintained that masses 
o f  ore conta in ing  finely d iv id ed  m aterial can be m ade perm eable
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to  d ow n w ard -trick lin g  leach in g  so lu tions, provided open drainage  
is m ain tained  a t th e bottom  and th e so lu tion s are not allow ed to  
pool on the surface. S hou ld  agglom eration  prove practical m uch o f  
th e copper now in  ta ilin g s p iles  m ig h t be recovered. N ot on ly  m ay  
fin ely  d iv id ed  m aterial be leached by th is  m ethod, but clear effluent 
liquors m ay be obtain ed w ithout filterin g.

S p o n g e  iron  as a p re c ip ita n t o f  lead a n d  copper.— T he relation 
sh ip s o f  th e variou s com m on constituents o f leach in g  so lu tions w hen  
lead  is precip itated  from  brine so lu tions and copper from  su lphate  
so lu tion s w ere determ in ed exp erim en ta lly  at the In term ountain  
E xp erim en t S ta tion , S a lt  L ake C ity , U ta h . A n  apparatus w as de 

veloped  in w hich  sp on ge iron m igh t be used. T h is apparatus u tilizes  
n early  all the iron in the precip itation  o f  the m etals and requires l itt le  
labor. T he Bureau  o f  M ines had p rev iou sly  developed a m ethod fo r  
p rod u cin g  sponge iron.

T re a tm e n t o f  copper-sm elter flue d u s t .— A t m any copper-sm eltin g  
p lan ts the heavy c ircu latin g  load  o f  du st overburdens th e  se tt lin g  
cap acity  and causes losses; im proved m ethods fo r  trea tin g  flue dust 
w ould  consequently  be o f  benefit. T he bureau has m ade m ineralogi- 
cal analyses o f  the copper m inerals in  th e flue dusts o f  southw estern  

sm elters and has found that where the content o f  precious m etals  
w as not too h ig h  and the copper in  th e  orig in a l ore w as ox id ized  or  
w as m ostly  chalcocite  the dust could  be leached successfu lly .

F o rm  o f  copper in  converter  slags.— T he m olten  converter s la g  usu 
a lly  added in  reverberatory practice has been considered responsib le  
for  m uch o f  the loss o f  copper in  reverberatory s lags. S tu d y  o f  

converter s lags has show n that the copper is present m ain ly  as su l 
phide. I t  w as found th at the s ilv er  n itrate  m ethod often  used to  d is 
tingu ish  “ p ellet ” from  “ d isso lved  ” copper su lphide, and thereby  
g iv e  a criterion  as to  the efficacy o f  settlin g , w ould  have to be carefu lly  
standardized as to fineness o f  g r in d in g  the sam ple as w ell a s  regu la 
tion  o f  solu tion . T h e in v estig a tio n  snow ed th e im portance in  con 
verter operation o f  considering tem perature, as w ell as th e  p hysical 
and com m ercial nature o f  the converter slags.

M a n u fa c tu re  o f  fe r r ic  su lp h a te  a n d  su lp h u ric  acid  fr o m  roaster  
gas a n d  ferro u s  su lp h a te  so lu tions.— One o f  the m ain  problem s 
studied, at the S ou th w est E xp erim en t S ta tio n  has been th e develop 
m ent o f  a cheap so lvent for leach in g  sem iox id ized  copper ores. A  
new  m ethod o f  m akin g  ferric su lphate-su lphuric  acid so lu tions from  
w aste roaster gases has been discovered, and during  the year a sem i

com m ercial p lant has been su ccessfu lly  operated in  cooperation  w ith  
a m in in g  com pany. T h is  m ethod o f  acid  m akin g  is a lso  being used  
at one p la n t on a sem icom m ercial scale, at a second p la n t on a p ilo t-  
p lan t scale, and a t a th ird  on a laboratory scale.

S tu d y  o f  p y r it ic  copper ores.— M icroscopic stu dy  o f  th e p y r itic  
copper ores o f  the Sou th w est has been co m p leted ; it  show s th at th e  

copper m inerals m ay be separated from  th e in tim ate ly  associated  
p yrite  b y  extrem ely fine gr in d in g , but there is  som e question as to  
whether th e cost o f  such g r in d in g  o f  th e entire m ill feed  w ou ld  be 
justified. H ow ever, to  a p p ly  th e fa cts  obtain ed bv m icroscopic stu dy  
o f  fineness o f  g r in d in g  to  tne treatm ent o f  a bu lk  concentrate m ay  
be feasib le; the am ount o f  m ateria l handled  w ould be re la tive ly  sm all, 
and the crush in g cost correspond ingly  low .

66698—art---- 19
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S m e lte r  research problem s.— T he advisory  com m ittee on sm elting , 
com p risin g  lead in g  operators and consultants o f  the Southw est, has 
stro n g ly  advised  continu ation  o f  the present sm elter program  at the  
S ou th w est E xp erim en t S ta tio n  o f  the B ureau  o f  M ines. A  com 
m ittee  on  the copper reverberatory, appointed  b y  the A m erican In s t i 
tu te  o f  M in in g  and M etallu rgical E n gin eers from  am ong th e sam e

Íjroup, is also actin g  in  conjunction w ith  the m eta llu rg ists o f  the  
lureau. A  general exchange o f  in form ation  on th e operation  o f  the 

reverberatory should  result.

M a n u fa c tu re  o f  a lu m in u m  fr o m  clay.— T he U n ited  S tates is one o f  
th e largest producers and one o f  the largest p oten tia l producers o f  
alum inum  and pure alum inum  com pounds. T h e N ation , how ever, 
depends to  an increasing ex ten t on im ported bauxite for  raw m ate 

r ia l to  be used in the m anufacture o f  alum ina and alum inum  hydrate  
fo r  those industries. S tu d ies for  the developm ent o f  acid extraction  
processes, lead ing  to  cheaper m ethods for ob ta in in g  alum inum  m etal 
from  clays and other alum inum  silicates abundant in  nature, have  
been com pleted by the bureau. M any pow er sites in the western  
in term ountain  region could produce alum inum  cheaply i f  a sa tis fa c 

tory  source o f  alum inum  oxid e  w ere available. D eta ils  o f th is  in 
v estiga tion  are g iv en  in B u lle tin  267, A cid  Processes for  the E x tra c 
t io n  o f  A lum in a , pub lished  d u rin g  th e year.

M illin g  prob lem s in, T r i-S ta te  z in c  d is tr ic t.— F rom  year to year, 
th e zin c ores o f  the T r i-S ta te  d istr ict o f  O klahom a, K ansas, and  
M issouri are becom ing leaner and more com plex. T h is  condition  
dem ands im provem ents in  m illin g . H ig h er  recoveries w ou ld  be 
reflected in increased reserves o f  ore. W ork by th e bureau has been 
in  progress since the b eg in n in g  o f  the fiscal year 1922, but during  the  
p ast year on ly  a sm all am ount o f  tim e w as g iv en  to it  p en d in g  the  
b u ild in g  o f  ta ilin g  m ills  in  accordance w ith  p lans a lready developed . 
T hese m ills  are now under w ay, and th e w ork w ill be resum ed. The  
earlier  work w as in  the m ills  treatin g  th e v irg in  ores. T h e n ext work  
w ill be on im provem ents in  th e ta ilin g  m ills.

M illin g  o f  sou theast M issouri lead ores.— O perators o f  th e  southeast 
M issouri lead d istrict em p loy good m illin g  practice but are m akin g  
im provem ents because the m ill feed  is becom ing leaner. D ev e lo p 
m ent o f  zinc ores in  som e m ines and copper ores in others *vill be 
a  com pensating factor w hen a better recovery o f  th e lead, zinc, and  
copper is assured. O n ly  a sm all recovery o f  th e zin c has been real 
ized , and work on  th e copper problem  has hard ly  begun. T h e  
bureau has taken up the work as a d istr ict problem  and has identified  
those m ill products w h ich  need specia l attention . T h e operators are 
u sin g  th e laboratories a t the M ississipp i V a lley  E xp erim ent S ta tion , 
R o lla , M o., to  m ake test runs.

E lec tro th erm ic  m etaR w rgy o f  zinc.— In  the hope th a t zinc ores m ay  
be sm elted  m ore efficiently and m ore cheaply  and com plex ores not 
w orkable a t a profit by  present processes m ay som e tim e be treated  
econom ically , th e  bureau stu d ied  the electrotherm ic d istilla tio n  o f  
zinc. D u rin g  1926, in  cooperation w ith  the M issouri School o f  M ines  
an d  M eta llu rgy , an experim ental electrotherm ic d istilla tion  p lant 
h a v in g  a d a ily  capacity  o f  several hundred pounds o f  zinc w as com 
p leted . O peration  a num ber o f  tim es y ield ed  valuable data, but the  
electrica l transform ers proved insufficient fo r  op eratin g  the p lant at
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fu ll  capacity . A s  funds were not availab le  to provide equipm ent for  
dem onstration  runs, v irtu a lly  no w ork could be done d u rin g  the past 
year.

C ondensation  o f  zinc.— T h ough  the condensation o f  zin c has been 
studied  by research workers, fundam ental know ledge o f  m any phases 
o f  the problem  is s till lack in g. In  retort sm eltin g  som e blue pow der  
is  a lw ays form ed. T h e num erous proposed or p artly  developed  
processes o f  electric sm eltin g  have encountered difficulty in  sa tis fa c 
to r ily  condensing the zin c vapor to liqu id  m etal. A n  in vestigation  in  
progress has la rg e ly  dealt w ith  attem pts to  obtain  accurate sam ples 
o f  atm ospheres produced in  zin c sm elting.

F lo w  o f  hea t th ro u g h  zin c -re to rt w alls.— I n  present retort sm elting  
o f  z in c ores in  the U n ited  S ta tes better know ledge o f  h eat require 
m ents w ou ld  a id  m ore econom ical operation . M ore exact data on the  
heat necessary to bring the retort and charge up to  sm eltin g  tem pera 
tures and m ain tain  them  there m ig h t lead to  shorter tim e o f  d istilla 
tion  and less consum ption o f fuel. I n  order to g e t  accurate in fo r 

m ation on heat requirem ents, th e bureau has designed an electric  
retort furnace. V aluable data have been obtained concerning its  
cap acity , rate o f h eatin g , and h eat losses.

P y ro m e ta llu rg y  o f  lead.— T h at p rev a ilin g  lead -sm elting  prac 
tice  en ta ils  loss o f  lead  in  s lags is w ell recognized. A  m ethod for  
d eterm in ing  m eta llic  lead has been w orked out a t th e  Interm ountain  
E xp erim en t S ta tion , and its  ap p lication  to  th e problem  o f  losses 
in  s la g  is  o f  considerable im portance. M any factors contribute to 
these losses. B y  a p p ly in g  a com bination  o f  chem ical, m icrochem ical, 
and m icroscopic m ethods the bureau hopes to  gather valuable data 
on th e p hysical form  in  w hich  the losses occur.

R e d u c tio n  o f  z in c  oxide.— S tu d ies o f the reduction o f zin c oxide  
at the P acific  E xp erim en t S ta tion , B erkeley , C a lif., were com pleted. 
T h ey  have afforded a fa ir ly  precise determ in ation  o f  the free energy  
and specific heat o f zin c oxide. T hree papers ou tlin in g  th e m ore 
abstruse phases o f  the work were g iven  to the technical press. E x a ct  
determ in ations w ere m ade o f  the cond itions necessary for large-scale  
gaseous reduction o f zin c ox id e  w ith  better econom ies than those o f  
the present d istilla tio n  m ethod.

Specific  heats o f com m on m e ta l oxides.— A t the P acific  E x p er i 
m ent S ta tio n  determ in ations o f  the specific heats, betw een room tem 
perature and liqu id -a ir  tem perature, o f  the oxides o f  lead, iron, cop 
per, tin , and m anganese have been v irtu a lly  com pleted. T hese d e 

term in ations and high-tem perature determ in ations not. y e t under 
taken w ill be used in connection w ith  a stu d y  o f  the reduction  
o f  the oxides and su lphides o f  the m ore im portant m etals.

F lo ta tio n  o f  lead a n d  z in c  gangue m ateria ls.— A t the In term oun 
ta in  E xp erim en t S ta tio n  research on the m inerals o f  lead and zinc 
has established im portant fa cts  in  regard to  the action o f  certain  
reagents used in  flotation. T h e presence o f  certain  m inerals in the  
gangue w as found  to be im p o rta n t; in  som e instances these m inerals 
m odified the action o f  reagents th a t had decided effects on th e  pure 
su lph ide m inerals alone. H en ce it  is  desirable to  stu dy  the flo tab ility  
o f  the several gangue m inerals in d iv id u a lly  and m ixed w ith  others. 
T he resu lts obtained w ill  be correlated w ith  the data already a v a il 
able on the flotab ility  o f  the oxide m inerals. M icroscopic exam ina 
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tion  ind icates th a t plum bojarosite  in m any o f  the lead ores is  largely  
responsib le fo r  a m ateria l part o f  the loss o f  lead in  flotation.

F lo ta tio n  o f  tu n g sten  ores.— D ata  obtained d u rin g  the stu dy o f  
the fundam entals o f  flotation suggest th e  p ossib ility  o f  trea tin g  tu n g 
sten ores by flo tation; its  ap p lication  depends la rg e ly  upon the suc 
cess o f  work now  being done on nonm etallic  and oxide m inerals.

In v e s tig a tio n  o f  crush ing  a n d  g r in d in g .— T he efforts o f  the In ter 

m ountain  E xp erim en t S tation  to  determ ine the am ount o f  work done 
in crush in g ores have y ield ed  resu lts, and a series o f  crush in g tests  
has estab lished  the v a lid ity  o f  the R itten ger  law . S u rface  m easure 
m ent o f  sized quartz partic les show s th a t in ternal fractures or cracks 
g reatly  increase the surface o f  the crushed particles. T h e larger the  
partic le  the m ore these cracks increase sui’face as m easured by the  
disso lu tion  m ethod.

S u rface determ in ations o f  m inus 200-m esh ground quartz show  that 
th e average size o f  th is  product is m uch less than th e usually  accepted  
figure— 37 m icrons. Such  determ in ations also show  that th e am ount 
o f  surface produced by crush in g to  m inus 100 m esh varies grea tly , 
and th is  variation  is  an index o f the “ useless work ” done in crushing.

Surface m easurem ents o f quartz ground in rod  m ills  show ed that 
increasing the num ber o f  rods, or the tim e during w hich  a charge  
rem ains in  the m ill, increases the fineness o f  th e m inus 200-m esh 
m aterial. E xp erim en ts w ith  several different varieties o f quartz, 
in c lu d in g  crysta llin e, “ bu ll ” quartz, and vein  quartz, show ed that  
the rate o f  d isso lu tion  in  hydroflu oric acid  (a  m ethod o f  m easuring  
su rface) w as the sam e in  a ll tests. A  report on the com pleted work  
on quartz has been prepared for  publication .

C ya n id e  recovery  o f  g o ld  a n d  s ilve r  associated w i th  arsenic and  
a n tim o n y .— In  present m illin g  practice those ores in  w hich  arsenic  
and antim ony m inerals are closely  associated  w ith  go ld  and silver are 
considered typ ica l refractory  ores. A  stu dy o f  the cyanide recovery  
o f  precious m etals in  each arsenic or antim ony m ineral has been 
com pleted at the R are and P recious M etals E xp erim en t S ta tion , 
R eno, N ev ., and a process in d ica tin g  m axim um  recovery fo r  each 
m ineral has been outlined .

P re c ip ita tio n  on charcoal o f  g o ld  a n d  s ilve r  fr o m  cyan ide  so lu 
tion .— A  stu dy o f  the precip ita tion  from  cyanide solu tion  o f  precious  
m etals on charcoal has been m ade by the R are and P recious M etals  
E xp erim en t S tation . T h e purpose o f  the stu d y  w as to  in vestigate  
the p ossib ilities in  practice and secondarily  to  in vestigate  th e m echa 
n ism  o f  the precip itation  itse lf . D eta ils  are g iven  in  T echnical P aper  
378, P recip ita tion  o f  G old and S ilv er  from  C yanide S o lu tion  on 
C harcoal.

R ecovery  o f  t ita n iu m  m inera ls  fro m  bauxite  sludges.— T h e dem and  
for  titan ium  oxide for  paints prom pted the bureau to  stu dy  the  
recovery o f  titan ium  m ateria ls from  bauxite slu dges. F o r  m any  
years th e ta ilin g  from  a large alum inum  oxide p lant in the M iddle  
W est has been know n to contain titanium . W ork on possib le m ethods 
o f  recovering titan ium  m inerals from  th e ta ilin g  is in progress at 
R olla , Mo. P roducts con ta in in g  as h ig h  as 46 per cent o f  titan ium  
o x id e  have been m ade in the laboratory from  m aterial otherw ise  
waste.
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H y d ra u lic  c lassification o f  ores.— A t the bureau’s M oscow (Id a h o )  
field  office a stu dy  o f  hydrau lic  classification  has been continued . T h e  
first work, on w h at is ca lled  h in d ered -settlin g  classification , is 
described in  T echnical P ap er 403, H yd rau lic  C lassification . T he  
scope o f  the stu dy now  em braces th e general subject o f  stratification . 
R esu lts have pointed  the w ay to better classification , and some 
p rom isin g  practical developm ents are under w ay.

T h erm o d yn a m ic  'properties o f  o x y g en  a n d  n itrogen .— In  connection  
w ith  the program  for  ob ta in in g  cheap ly  industria l oxygen  gas for  
m etallu rg ica l and other operations, the P acific E xp erim ent S tation  
prepared tables and charts g iv in g  th e  therm odynam ic properties o f  
o xygen  and nitrogen. T hese tab les correspond to steam  tables used  
by pow er-p lant engineers and am m onia tab les used by refrigeration  
engineers. T h ey  g iv e  the m utu al relations o f  tem perature, pressure, 
heat content, entropy, and other therm al properties o f  the tw o gases 
and include a M ollier chart fo r  each. T h e report w ill probably be 
published  during 1928.

N O N M E T A L L I C  M I N E R A L S

E lim in a tio n  o f  w aste  in  slate q u a rry in g .— T he w aste in slate  
quarrying, w h ich  reaches 70 to 90 per cent o f  gross production , in 
duced th e  bureau, through its  N on m eta llic  M in erals E xp erim ent 
S tation , N ew  B runsw ick , N . J ., to  attem pt to work out. better proc 
esses for  m akin g prim ary cuts in quarries. W ire-saw  equipm ent w as 
purchased in  cooperation w ith  five slate com panies, and cuts were 
m ade under the bureau’s direction . T he resu lts in d icate the w ire w ill 
cut about tw ice as fa st  as present equipm ent, th a t there is no sh a t 
ter in g  o f  sla te, and th a t th e  cost o f  operation  is less than h a lf  th a t  
o f  the channelin g  m achine now  used. F u rth er  testin g  w ill be done.

T h e resu lts o f  a survey o f in terestin g  developm ents o f  the past 
few  years in the slate industry  are described in Seria l 2766, Recent 
P rogress in S la te  T ech n ology , recently  issued.

P reven tio n  o f  m ica  w astes.— R ecovery o f  h ig h ly  valuable m ica 
w astes, h itherto lost in th e ground-m ica industry  because o f  incom 
p lete  se ttlin g  in  the w et g r in d in g  process, is  prom ised as th e  resu lt 
o f  experim ents at the N on m eta llic  M inerals E xp erim ent S tation  w ith  
electrolytes as iloccu lating  agents. A s finely ground m ica atta ins  
a value o f  $100 to $120 per ton, the losses reach proportions that seem  
to dem and a  rem edy.

B ecause o f the increasing in terest in m ica, particu larly  for  radio  
and electrical equipm ent, th e bureau m ade a survey o f the industry  
and stu died  problem s o f  production  and u tilisa tio n . V is its  
were m ade to  the m ore productive centei's in  N ew  H am pshire and 
N orth  C arolina and also to scattered operations in  the Southern and  
W estern S tates. M uch attention  has been g iven  to specifications and  
th e  uses o f  m ica.

Li/mestone fo r  m eta llu rg ica l purposes.— A p p roxim ately  23,000,000 
tons o f  lim estone are annually  used for  m etallu rgical purposes in the  
U n ited  S tates, chiefly  as flux in  the iron b last furnace.

M any lim estone producers know  little  about the use o f the stone  
in  m etallurgy. On the other hand, the m eta llurg ist’s know ledge  
o f  conditions govern in g the production  o f  lim estone is com m only  
sm all. T he resu lts o f  a stu dy m ade to  coordinate th e  problem s o f  the
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lim estone producer and th e  m eta llu rg ist have been published by the  
bureau in  In form ation  C ircular 6041.

N ew  m e th o d  o f  b u rn in g  lim e.— T h e N on m etallic  M in erals E x p er i 
m ent S ta tion  has m ade exhaustive tests w ith  a s in ter in g  m achine such  
as is  used for  roastin g  su lp h id e  ores. T h e ad vantages cla im ed for  
th is  m achine are low  first cost, low  m aintenance cost, fa ir  fu e l ratio, 
continuous operation , and a b ility  to  use sm all stone. T he resu lts 
obtained ind icate  that the m achine has excellen t possib ilities, but 
considerable red esign in g  is necessary. A  description  o f  the m achine 
and the experim ents conducted w ith  it  are g iven  in  S er ia l 2762, 
M anufacture o f  L im e from  S m all S tone W ith  a S in ter in g  M achine, 
issued d u rin g  the year.

E ffe c t  o f  s team  on  ca lcination  o f  lim estone.— A  lon g  series o f  
laboratory tests w as conducted a t the N on m eta llic  M inerals E x p er i 
m ent S tation  to determ ine th e effect o f  steam  on the ca lcination  o f  
lim estone. T ests show ed th at th e chem ical or ca ta ly tic  effect was 
n eg lig ib le , but the use o f steam  w as decid ed ly  advantageous in  
len gth en in g  the flame and equaliz ing  the tem perature throughout the  
k iln , thus increasing efficiency and preven tin g  overburning o f  the  
lim e. Carbon d ioxide has p ractica lly  the sam e effect as steam .

A n h y d r ite  as a cem ent retarder.— In  answer ta  an urgent dem and  
from  the industry  for in form ation  on th e  effect o f  the fineness o f  an 
h yd rite  used as a  retarder in cem ent and the effect o f  retarders, the  
bureau has undertaken fu rth er  work to  determ ine these effects, u sing  
exact m ethods and specia l equipm ent.

M illin g  o f  flu o rsp a r in  I ll in o is  a n d  K e n tu c k y .— A n  investigation  
o f  fluorspar m illin g , undertaken to  reduce th e loss o f  spar in  the  
ta ilin g  and to  im prove the grade o f  the concentrate, has been pur 
sued a t in tervals fo r  tw o years. D u rin g  th a t tim e operators have  
p u t th e p rincip les o f  closer s iz in g  in to  effect, have adopted classifica 
tion  o f  tab le-feeds, and have realized  im provem ents. One com pany  
abandoned unsatisfactory  tables and insta lled  a com plete c la ss ify in g  
and ta b lin g  plant. T he low  d en sity  o f  fluorspar (specific g ra v ity , 
3.15) m akes treatm ent by  g ra v ity  concentration a m ost difficult 
problem . S tu d y  o f  the problem  has led  to new  ideas on g ra v ity  con 
centration ; th ey  w ill be presented in a paper now  b ein g  w ritten . In  
the laboratory acid spar has been recovered from  m ateria ls form erly  
regarded as w a ste ; the product m ade analyzed  0.4 per cent o f  S i 0 2, 
0.6 per cent o f  C aC O ,, and 98.5 per cent o f  C a F 2.

B eneflc ia tion  o f  low -grade bauxite .— In  A labam a, G eorgia, T enn es 
see, and M ississipp i are large quantities o f  b au xite  too h ig h  in  silica  
or ox id es o f  iron  to  be com m ercially  im portant at present. D u rin g  
the past year the Southern  E xp erim en t S ta tio n  o f  the B ureau o f  
M ines, B irm ingham -T uscaloosa , A la ., has endeavored to  ascertain  
w hether low -grad e b au x ite  can be concentrated by m echanical m eans. 
S ilica  is  u su ally  present as a part o f  the c lay  w ith  w hich  the bauxite  
is con tam in ated ; prelim inary tests ind icate  th at th e  iron  oxides and  
clay  are in tim ately  associated  w ith  th e bauxite m inerals. I n  som e 
typ es o f  bauxite the c lay  and iron m inerals can be freed  a fter  crush 
in g  to  28 or 35 m esh.

Sea rch  fo r  dom estic  po ta sh  supplies.— I n  the course o f  th e F ederal 
G overnm ent’s search for  potash  deposits in  the U n ited  S ta tes tw o  
test w ells were d rilled , and a th ird  is now  b ein g  sunk in  th e Carlsbad  
(N . M ex.) area. A  contract has been sign ed  fo r  d r illin g  the
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fou rth  w ell, in  E ctor C ounty, in  central w estern T exas. T h e N ew  
M exico test w ells were on  lands ow ned by the F ederal G overnm ent; 
potash w ell N o. 4 w ill be on p riva te ly  ow ned land. S ite s  for  th e  
w ells are recom m ended by the G e o lo g ic a l  S u rv ey ; d r illin g  opera 
t ion s are supervised  by the Bureau o f  M ines.

D r ill in g  o f  test w ells  on four sites on p r iv a te ly  ow ned land  in  
T exas -was prevented by in a b ility  to  negotia te  d r illin g  leases w ith  
a ll ow ners o f  land  or m ineral r ig h ts  w ith in  1 m ile o f  th e sites o f  
the proposed v7ells. T he potash  exp loration  act m ade the landow ner  
or m in eral-righ ts holder liable for  the cost o f d r illin g , w hether  
or not potash  or any other valuable m ineral was found. U n der  
an am endm ent passed at the recent session  o f  C ongress, reim burse 
m en t to  the G overnm ent o f  the cost o f d r illin g  is to  h e  m ade on ly  by  
royalties o f  2 y2 per cent o f  the sa le  value o f potash  or petroleum  
m in ed  and so ld  through th e  developm ent o f com m ercial deposits  
o f  those m inerals found during the exp loration . U n der the am ended  
act, the G overnm ent’s  lien  runs on ly  for  20 years from  the s ig n in g  
o f  the contract, w hereas before the passage o f  th e  am endm ent there  
had  been no tim e lim it  on  the G overnm ent’s lien . D ia m o n d -d r illin g  
outfits are em ployed in  s in k in g  these test w ells. C oring o f  th e  
potash-b earing sa lts in  a ll w ells  has been successfu l, 98.7 per cen t  
o f  the d r illin g  footage  h a v in g  been obtain ed as core in one welL  
F o r  the fiscal year 1927-28, $100,000 is  availab le  for  potash  exp lora 
tion . I t  is probable th a t m ost o f  the d r illin g  -will be in T exas.

P E T R O L E U M  A N D  N A T U R A L  G A S

In crea sin g  the  recovery  o f  o il f r o m  sands .— T he pioneer w ork o f  
various engineers o f  the Bureau o f  M ines ind icates that even the  
m ost efficient com m ercial m ethods o f  production  fa il  to recover h a lf  
the o il in  the underground sands. I t  is  estim ated  th at one-fifth  
to  one-fourth  is ob tain ed by ord inary m ethods; th is  am ount can 
som etim es be doubled by scientific repressuring o f  th e o il sands w ith  
gas or air. H en ce  the general problem  o f  increased recovery seem s 
to  d iv id e n atura lly  into four p arts:

(1 ) Increasing  the recovery from  producing fields; (2 ) repressur 
in g  exhausted  fields; (3 ) other m ethods o f  recovery— m in in g  the  
oil sands, h eatin g , vacuum , etc .; (4 ) fundam ental studies o f  th e  
flow o f  o il, gas, w ater, and m ixtures o f  the three through th e  
sands; stu dies o f  the structure and porosity  o f  sands.

T he use o f natural gas for  l if t in g  o il from  deep w ells  is being  
stu died  at the P etroleum  E xp erim ent S ta tio n  o f  the bureau, B artles 
v ille , Okla. T he m athem atical and en g in eerin g  princip les that under 
lie  the design and insta llation  o f  l if ts , or sip hons, have been w orked  
out. In  the E llio t t  (O k la .) pool the d a ily  production  o f  petroleum  
w as increased 240 per cent in less than 18 m onths through the use o f  
com pressed air.

A  stu d y  to determ ine the m ost efficient m ethods o f  production at 
deep oil w ells  in  C aliforn ia  has been confined to co llectin g  data on 
the use o f com pressed air and natural gas— m ethods in  general use  
in  the C aliforn ia  fields.

A n  in vestiga tion  o f  m ethods o f  producing o il in the fields o f  
P en n sy lvan ia , W est V irg in ia , and eastern O hio has included th e
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collection  and an alysis o f  data on the use o f  com pressed air. natural 
gas, and w ater flooding to increase the recovery o f  oil.

A  stu d y  w as m ade in  the Salt Creek (W y o .) field  to determ ine  
the m ost efficient m ethod for  producing o il at flow in g  w ells by  m ain 
ta in in g  the gas-o il ratio at the m inim um . A  report g iv in g  the re 
su lts  ob tain ed by con tro llin g  the rate o f  flow» has appeared as a report 
o f  investigations. T he tests show ed th at there are tw o d istin ct types  
o f  w ells— one responds to  the reduction o f  the gas-o il ratio  and the  
other does not. A rrangem ents have been m ade for tests in  other  
R ocky M ountain  fields.

P ressure contro l o f  oil w ells .— D u rin g  the developm ent o f  the  
D aven p ort (O k la .) o il field , a study o f th e  pressure control o f  flow 
in g  w ells show ed that the flow in g  life  could be len gthened  and the  
u ltim ate recovery from  the o il sands probably increased by carefu l 
control o f  pressure. F or each w ell a p o in t can  be determ ined at 
w hich  the m axim um  am ount o f  o il can be produced w ith  the m inim um  
am ount o f  gas.

R em o va l o f paraffin  deposits fr o m  oil w ells .— A t th e  L aram ie  
(W y o .)  office a stu d y  o f the accum ulation o f  paraffin in  o il w ells  
w as continued . T he different w ax fractions th at m ake up th e  paraffin 
d ep osits  were separated and their m eltin g  p o in ts  and  m olecular  
w eigh ts determ ined . A  prin ted  report is  to be pub lished .

M u d  flu id  fo r  o il a n d  gas w e lls .— In v estig a tio n  o f  the use o f  m ud  
fluid  w as continued. Several phases o f  th e  problem  w ere studied , 
in c lu d in g  the p lu g g in g  o f  abandoned w ells. S e ttlin g  tests indicated  
th a t the m ud m ig h t in tim e settle  ou t o f  the fluid  so th at the w ell 
w ould  no longer be sa tisfa cto r ily  p lu gged .

A p p lic a tio n  o f  va cu u m  to o il w e lls .— A n  in vestiga tion  o f  the ap 
p lica tion  o f  vacuum  to increase the production  o f  o il w ells  w as com 

p leted  at th e Petroleum  E xp erim en t S ta tion . R esu lts show ed that  
th e effectiveness o f  vacuum  depends on local cond itions at each w ell. 
I f  the sand is  open textured  vacuum  m ay increase production ; but 
i f  the sand is “ tig h t  ” vacuum  is  useless, and m ay som etim es be 
harm fu l. T he fact seem s to  be estab lished , how ever, that the use 
o f  vacuum  increases the gaso line content o f  the casing-head gas, 
and th is increase m ay benefit the leaseholder a fter  a property  is  
g rea tly  depleted , as h is roya lties on gaso lin e  m ay be m ore im por 
tan t tlian  h is revenue from  oil. H ow ever, experim ents on h igh-grad e  
and m edium -grade crude o ils  show  th a t  at present, w hen th e price  
o f  natural gasoline is  low , lea v in g  th e gaso line in  the crude w ou ld  
be more profitable than recoverin g i t  from  the gas.

T rea tm en t o f  o il-fie ld  em ulsions .— E m u lsion s o f  water in  o il cause 
enorm ous losses annu allv  in the U n ited  States- In  a recent tw o- 
year period 100,000,000 ’barrels o f  th is  cut o il, it is estim ated, w as 
produced in  the M id -C ontinent and G u lf C oast fields, and o n ly  h a lf  
was successfu lly  treated. A s  in  the sam e period 568,039,000 barrels 
o f  crude o il w as produced in  th e  tw o fields, alm ost one-fifth  o f  the  
oil production  required treatm ent before it  could  be m arketed, and  
as the average price fo r  o il in  the tw o fields was about $2 per barrel 
a tota l o f  som e $200,000,000 w as involved . T h e form ation and treat 
m ent o f  em ulsions are described in  B u lle tin  250, O il-F ie ld  E m ulsions, 
published  during the year.
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Use o f  d ia m o n d  d r ill.— T he diam ond d r ill, w id ely  used in pros 
p ectin g  for coal and ores, is b eing  used in northern O klahom a for  
determ in ing g eo log ic  structure as w ell as for testin g  for  oil. Several 
o il w ells  in  M exico and test w ells in a num ber o f  S tates have been 
sunk w ith  the diam ond d rill. B u lle tin  243, D iam ond  D r illin g , w ith  
S p ec ia l R eference to O il-F ie ld  P ro sp ectin g  and D evelopm ent, g ives  
resu lts o f  an exh au stive study.

A n a lyses  o f  u n d erg ro u n d  w aters in  o il fields.— T o prevent a de 
structive w ater from  en terin g  th e productive o il sand, it  is essential 
to  id en tify  the w ater and determ ine the stratum  from  w hich  it  is 
com ing. T echnical P aper 404, Id en tification  o f  O il-F ie ld  W aters, 
issued by the bureau during  the year, show s how  an an alysis o f un 
derground w ater should  be reported and how  a w ater can be id en 
tified.

E n g in e er in g  reports  on various o il fields.— Sub stantia l increases in 
th e production  o f  o il from  a num ber o f  im portant fields have been 
effected through the w ork o f the bureau’s specia lists, w ho recom m end  
to  operators m ethods o f  rep air in g  w ells in order to  control the m ove 

m ent o f  w ater into the o il sands. F in a l reports on the P ow ell and 
W ortham  fields o f  T exas were subm itted  fo r  pu b lication ; in v estig a 
t ion s were started in the T exhom a-G ose and P u tn am  fields in T e x a s ; 
and reports on engineering  problem s in the northern part o f  the  
C u sh in g  field and the D avenp ort field in O klahom a were published. 
A  stu dy  o f  the greater Sem inole area in  O klahom a, one o f  the largest 
and m ost prolific  o il fields ever discovered in  th is  country, w as begun.

S a lvages in  the o il in d u s try .— D ata  obtain ed from  the au d itin g  de 

partm ents o f  a num ber o f  the larger o il com panies in  th e  U n ited  
S tates show ed the value o f  a w ell-organ ized  sa lvage departm ent. A  
technical paper p o in tin g  out th e  sav in gs th a t are possib le by repair 
in g  used equipm ent is now  in  preparation.

T ests  e x te n d  range o f  o ils fo r  p ro d u c in g  lubrican ts.— Service tests  
in  internal-com bustion engines, a t the San  F rancisco  field  office, o f  
lubricatin g  o ils  m ade from  C aliforn ia  crudes ind icate  th at lubricat 
in g  o ils  need not be refined as h ig h ly  for  use in  autom otive equipm ent 
as for  use in turbin es and sim ilar  m ach inery; thus considerable  
savings m ay be m ade in present refin ing processes. T he service tests 
were undertaken cooperatively  by  th e B ureau  o f  M ines and the  
A m erican  Petroleum  Institute." R esu lts are g iven  in T echnical P aper  
387, E n g in e  Service T ests o f  Internal-C om bustion  E n g in e  L ubricat 
in g  O ils M ade from  C aliforn ia  Crude Petroleum s. D u rin g  the year  
tests were m ade to  determ in e the influence o f  the v isco sity -v o la tility  
ratio o f  m otor o ils  in engine service.

E x a m in a tio n  o f  A m er ica n  crude petro leum s.— Crude oils  from  sev 
eral selected loca lities o f  particu lar in terest, in c lu d in g  the newer  
fields o f  C aliforn ia , the new  production  o f  S p in d letop , T ex., and the 
M ichigan fields, were exam ined. Specia l atten tion  w as paid  to the  
oils  from  the Sem in ole area o f  O klahom a. T he properties o f  typ ica l 
crudes from  V enezuela are g iv en  in Seria l 2807, recently issued.

D u rin g  the past s ix  years, the Bureau  o f  M ines has m ade and pub 
lished several hundred analyses o f  typ ica l crude o ils  and has d evel 
oped a system  o f  in terp retin g  analyses and o f c la ss ify in g  crudes. 
The sam ples analyzed represent petroleum  from  alm ost a ll o f  the  
im portant producing fields in the w orld  and o f  v irtu a lly  every  geo-'
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log ic  age. T h e bureau’s system  o f  in terpretation  is apparently  
adequate fo r  c la ss ify in g  crudes into  four m ain  groups, and has proved  
convenient in stu d y in g  the relation sh ips between geo log ic  age and the  
probable refinery y ield s o f  valuable products. In form ation  on the  
in terpretation  o f  crude-oil analyses is contained in Seria l 2806, 
recently  published.

C hem ica l trea tm en t o f  l ig h t 'petroleum  d istilla tes.— E xp erim ental 
work on the chem ical treatm ent o f  gasoline and sim ilar products 
w as continued . I t  included: (1 ) T h e  effect o f  fraction al d is tilla 
tion  by d ifferent m ethods on the subsequent need for trea tin g  the  
d istilla te , and (2 ) the treatm ent o f  gasoline m ade from  sour natural 
gas. A s  to the latter, resu lts show ed th a t trea tin g  the gas itse lf  
w as usually  cheaper and a lw ays m ore effective than trea tin g  the  
gasoline. F raction ation  w as studied  in th e b elief th a t the deleterious 
substances that m ust be rem oved from  gasoline by  chem ical trea t 
m ent ex ist on ly  in certain  sm all fractions. T h a t th is b e lie f was 
true has been dem onstrated  fo r  several gasolines m ade from  different 
crudes and for d istilla tes  from  different cracking m ethods. T he  
conclusion reached is th a t iso la tin g  and trea tin g  the o ffending fra c 
tion s is  cheaper and better than  trea tin g  the gasoline as a  w hole.

S u lp h u r  com pounds in  crude pe tro leum .— S ulphu r com pounds are 
am ong the m ost troublesom e suostances in  crude petroleum . T h ey  
are apt to cause corrosion and are th ou gh t to  cause part o f  the  
em ulsion troubles o f  the o il fields. C olor, odor, and sourness o f  
petroleum  products are also attributable  to these com pounds. T he  
problem  o f their constitu tion , rem oval, and possib le u tiliza tio n  is  
being studied  at the P etroleum  E xp erim ent S tation .

C hem ical s tu d y  o f  crude pe tro leum .— E xp erim en ta l w ork on S a lt  
Creek (W y o .)  crude ind icated  the need fo r  a thorough investigation  
o f  the constituents o f  the lubricatin g-o il fraction s o f  a h igh-grad e  
paraffin-base crude. F iv e  barrels o f  a W est V ir g in ia  crude were 
fractionated  at low  tem peratu res to  avoid  possib le decom position. 
A fter  rem oval o f  the gaso lin e m ost o f  the w ax  w as separated by  
so lvents, and by a second d istilla tio n  the lu b ricatin g  constituents  
w ere obtain ed in one large fraction  ; th is  w as separated, by solvents, 
in to  a series o f  cuts w hose properties are b eing  determ ined. T h e  
w ork has show n th a t crude o il contains substances far  superior as 
lu b rica tin g  o ils  to  those com m only m ade b y  sk illed  refiners and is  
expected  to  y ield  data for  w ork ing out refin ing m ethods better than  
those now  in use. T he stu d y  is  also y ie ld in g  data ten d in g  to establish  
th e com position  o f  som e o f  th e little -k n ow n  com pounds in  crude o il.

M otor-gasoline surveys.— T he custom ary sem iannual surveys o f  
the m otor gasolines sold throughout the U n ited  S tates were m ade. 
S am p les collected  in 10 representative c ities were exam ined. T h e  
resu lts were reported in Seria ls 2765 and 2795. L ittle  change in 
the quality  o f  gasoline is  apparent.

C haracteristics o f  n a tu ra l gases.— I t  has lon g  been ev id en t that  
differences in the natural gas o f  different fields have im portant 
bearin gs on en gin eerin g  problem s. T h e P etroleum  E xperim ent 
S ta tio n  is therefore m akin g a survey o f  natural gas to  determ ine  
the rela tion sh ips between chem ical an alysis as ord inarily  m ade and 
such little-k now n characteristics o f  the gas as v iscosity  and specific 
heat.
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G as-m easurem ent problem s.— In  cooperation w ith  the N atural Gas 
A ssociation  o f  A m erica , the P etroleum  E xp erim en t S ta tion  has  
stu d ied  various factors in fluencing the correct m easurem ent o f  n a t 
ural gas. A  deta iled  stu dy  o f  how  constrictions and turns in  p ipe  
lin es affect the m etering o f  gas th rou gh  orifice m eters show ed that 
o ften  w here a m in im um  len gth  o f  stra ig h t and unrestricted flow on 
th e upstream  sid e o f  the m eter could n ot be provided  a stra igh ten in g  
device could be in sta lled  in  the line to  correct the turbulent flow  
caused by an e ll or gate  valve.

D eve lo p m en t o f  fo rm u la s fo i' p ip e-lin e  flo w .— T he design  o f p ipe  
lin es for  gas has been som ew hat u n satisfactory  because ex istin g  
form ulas, w orked out to fit particu lar cond itions, do not a p p ly  gen 
era lly . In  cooperation w ith  the N atural Gas A ssocia tion  o f  A m erica  
the B ureau o f  M ines is correla ting  the characteristics o f  various gases 
w ith  flow through com m ercial p ip e lin es and stu d y in g  p ecu liarities  
o f  construction  as th ey  affect th e  flow o f  gas. I t  is  hoped th a t th is  
stu d y  w ill lead to  th e  developm ent o f a un iversal form ula  for the  
design  o f  efficient p ipe lines.

S a v in g  lives in  the  p e tro leu m  in d u s try .— Good progress w as m ade  
d u rin g  the year in  in terestin g  o il-p rod u cin g  com panies in  the adop 
t io n  o f  sa fe  practice and th e in sta lla tion  o f  sa fe  equipm ent for  
d r illin g  and producing operations. S a feg u a rd in g  o f  workm en at 
o il derricks is discussed in  B u lle tin  272. A  stu d y  o f  sa fe  and unsafe  
practices a t natural gasoline p lan ts in  C a lifo rn ia  was started. The  
sa fe ty  work in the o il fields and refineries o f  the M id -C ontinent region  
show ed encouraging results.

O il-shale stud ies.— T h e experim en tal o il-sh a le  p lant o f  th e Bureau  
o f  M ines on N ava l O il Shale R eserve N o. 3, near R u lison , Colo., w as 
shut dow n Ju n e 30, 1927. T h e bureau had  requested an appropria 
tion  o f  $70,000 for  con tin u in g  operations another year, but the item  
was lo st w hen C ongress adjourned w ith ou t p assin g  the second  
deficiency b ill.

The p lan t at R u lison  includes a P um pherston  retort, purchased in  
Scotland , and an A m erican -typ e retort, know n as th e N -T -T J. 
A fter  a prelim inary h eatin g  period o f  about three m onths the first 
run o f  the Pum pherston  retort began Septem ber 17, 1926. T h e  
retort w as operated alm ost continu ously  from  that date until m id 
n ig h t o f  June 30, 1927. T he first run o f  the N - T - U  retort was 
m ade January 17, 1927, and the retort w as operated in term itten tly  
until June 1, 1927. In  a ll, 2,009 tons o f  o il shale  w as run through  
the retorts; ih e  y ie ld  o f  o il w as 891 barrels, an average o f 18.6 g a l 
lons per ton. T he o il content o f  th e shale charged to the retort 
ranged from  v irtu a lly  n oth in g  to 75 g a llo n s per ton  on assay tests, 
although the h ig h est average y ie ld  per ton  fo r  a sin g le  day w as 42 
gallons. A s the y ie ld  could be varied  by selective m in in g  and arbi 
trary control o f  the grade o f  the charges, the to ta l o il obtained is  
not a proof o f  the average grade o f  the shale in  th e deposit.

A p proxim ately  150 barrels o f  the o il produced a t th e p lant was 
sent to th e  B oulder (C olo.) laboratory o f  th e  B ureau o f M ines for  
study in a $10,000 experim ental refinery erected by the S ta te  o f C olo 
rado. A bout 100 barrels o f  the shale o il w as sent to  a num ber o f  o il 
refineries and laboratories for  study. R esu lts o f  these investiga tion s  
w ill be g iven  to th e B ureau o f  M ines. T w o  6,000-gallon tank cars
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o f  the shale o il, representin g o il from  each retort, were sent to the  
L eague Isla n d  testin g  p lan t o f  th e N a v y  D epartm ent, w here it  w ill 
be tested to determ ine its  su ita b ility  as a fuel for  the N avy . In  
cooperation  w ith  th e S ta te  o f  C olorado laboratory tests were con 
tinued at B ou ld er, Colo., to  determ ine th e characteristics o f  o il shale  
and shale  o il. A ssay-retort tests o f  o il shale from  various sections o f  
the country were m ade, as w ell as tests o f  the oil obtained . E x p er i 
m ents on th e n itrogen  and su lphur com pounds o f o il shale  w ere  
continu ed  to determ ine the nature o f  these com pounds and how  they  
can be separated from  shale oil. A  num ber o f n itrogen  com pounds  
were isolated  and were studied  to  determ ine a possib le use for them . 
A  q u an tity  o f  kerogen was separated from  d iiferen t o il shales and  
sent to  the B erkeley  (C a lif .)  station  for  exam ination . S tu d ies o f  
the effect o f  w eathering on o il shale were concluded. W ork  w as 
com pleted on com parative analyses o f  o il shales and coals fou n d  on 
th e  pub lic dom ain , and a report was subm itted  for publication . 
M ethods for refin ing shale o il were stu died , and also  the treatm ent 
o f  d istilla tes from  shale o il in  order to  obtain  products o f good color  
and odor and to rem ove the constituents th a t on stan d in g  tend  to 
form  gum s.

T echnical P ap er 370, T h e B ow ie-G avin  P rocess, issued d u rin g  the  
year, describes a process, devised  by B ureau o f M ines engineers, 
w hich  has recovered o il successfu lly , though on an experim ental scale, 
from  surface bitum en, o il shale, and oil-soaked sand. T he authors 
in d icate the p ossib ility  o f  recoverin g o il on a com m ercial scale from  
sim ilar m aterials.

A  m anual recently  issued by the bureau, B u lle tin  249, g iv es in fo r 
m ation on apparatus and m ethods for testin g  o il shale and shale oil.

R ecen t articles on p e tro leu m  a n d  a llied  substances.— M onthly  
in sta llm en ts o f the b ib liograp h y on petroleum  and a llied  substances 
were issued by the San  F rancisco  office. T w o specia l reports were 
prepared covering articles on fire hazards and sa fe ty  in  the petroleum  
industry.

C ontro l o f  bentonites in  w e ll d r illin g .— W ater is gen era lly  used in  
d r illin g  for o il or other m ineral substances. I f  bentonite is  pene 
trated  it  takes up w ater, sw ells, and m akes trouble. Bureau in v esti 
gators form ed these conclu sions: A  tem perature change from  1° to  
94° G. accelerated sw e llin g  but had little  effect on the final volum e  
o f  th e b en to n ite ; petroleum , kerosene, and m otor o il absolutely  p re 

vent sw ellin g , but i f  w ater were present, w ould  form  troublesom e 
em u lsions; d ilu te so lu tions o f  various sa lts retard sw ellin g , but each  
typ e  o f  bentonite requires a saturated so lu tion  o f  a specific sa lt i f  
th e  m axim um  effect and a firm residue are to be obtain ed; probably, 
therefore, sa lts can be found  w h ich  w ill overcom e d r illin g  troubles 
from  a ll bentonites, th e  sa lt and the quan tity  needed b ein g  specific 
for  each variety  o f  bentonite.

H E L I U M

H eliu m  production for the G overnm ent w as conducted by the  
B ureau  o f  M ines throughout th e  fiscal year at U n ited  S tates helium  
production plant No. 1, on a G overnm ent reservation  o f  ap p rox i 
m ately  28 acres, near F ort W orth , T ex. T h is p lant was placed under
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the jurisd iction  o f  the Bureau  o f  M ines on J u ly  1, 1925, by act o f  
C ongress. T he L inde A ir  P roducts Co., cooperating under contract 
w ith  the G overnm ent, rem ained in charge o f  actual p lant operations 
as in  previous years, but under the general supervision  o f  the bureau. 
T h is  p lan t treats natural gas brought through the G overnm ent- 
ow ned p ip e line from  the P etro lia  gas field, C lay  C ounty, T ex., 
about 104 m iles north and w est o f  F o rt W orth . T he helium  is  
rem oved from  the gas by liquefaction , and the gas m inus the helium  
is  returned to  the m ains for  com m ercial use.

U n ited  S ta tes  helium  production p lant No. 2, a t the site o f  pro 
duction  p lan t No. 1, w as com pleted  in June, and tria l runs are in  
progress. T h is p lant w as designed  o r ig in a lly  by  a num ber o f  con 
su ltin g  engineers, know n as th e B oard o f  H eliu m  E n gineers, but 
w h ile  it  w as being erected the Bureau o f  M in es engineers m ade som e 
changes in  its  design  because o f  work done in  the cryogenic labora 
tory  on heat interchange and the fundam ental properties o f  gases at 
low  tem perature. Greater efficiency in the production  o f  helium  is  
anticipated .

F o r  som e years the bureau has been conducting  a general survey o f  
gas fields to  find gases th at w ill serve for heliu m  production . Sam 
p les o f  gas from  m any places have been exam ined. O w in g  to the  
rap id  decline o f  the P etro lia  gas pool, in ten sive w ork has been under  
w ay to determ ine p ossib ilities o f other fields as sources o f  gas for  
large-scale production  o f  helium  over a period o f years. A m on g the  
m any poin ts th a t have to  be considered are situation  o f  field, ow ner 
sh ip  and cost o f  gas r igh ts, to ta l gas available, num ber o f  w ells  (both  
oil and g a s ) , field w astage, disposal o f  the natural gas after  process 
in g , transportation  fa c ilit ie s , and liv in g  conditions.

P urifica tio n  o f  he lim n .— D u rin g  use in a irsh ips helium  escapes and 
air enters through the cell w a lls;  therefore at in tervals the helium  
in  an a irship  m ust be removed, purified, put back, and replenished. 
A  m obile p lant for helium  purification , constructed for the A rm y  
A ir  Corps by the Bureau o f  M ines, has been in  operation at S cott  
F ie ld , near St. L ouis, M o., for  approxim ately  a year; it  regularly  
delivers helium , 97.5 per cent pure, and handles betw een 5,000 and
6,000 feet o f  80 per cent helium  per hour. T h is  p la n t purifies helium  
by liquefaction  and has proved so sa tisfactory  that the A rm y has 
requested the bureau to undertake the design  and superin tend the  
construction o f  a sim ilar but m uch larger sta tion ary  p lan t em body 
in g  the sam e general princip les. M uch o f  the equipm ent, which  
includes com pressors, m otors, expansion engine, and d ry in g  towers, 
w ill be obtained from  other G overnm ent sources. T he Bureau o f  
M ines w ill have charge o f  the design  and purchase o f  specia l pieces 
o f equipm ent; the A rm y A ir  Corps w ill take care o f  actual con 
struction. A  b u ild in g  for  the plant is already available. T he p lant 
w ill have an in itia l capacity  o f  10,000 cubic feet o f  80 per cent helium  
per hour but is designed to handle 10,000 cubic feet more when  
funds for add itional equipm ent are supp lied .

C ryogenic research labora tory .— T he cryogen ic  research laboratory  
was established in 1921 to obtain  scientific data necessary for the  
design and operation o f equipm ent and p lants fo r  producing and 
p u rify in g  helium . T he laboratory determ ines the properties, especi 
a lly  at very low  tem peratures, o f  the constituents o f  helium -bearing
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natural gas and o f  various m ixtures o f  these constituents. I t  also  
conducts experim ents to determ ine the best designs for  large-scale  
plants and to develop new  m ethods that w ill reduce costs. T h e prob 
lem s o f  th e year were as fo llo w s: L iquid-vapor com position  relations  
for m ethane-n itrogen  m ixtures, specific heats o f  liquefied gases, liq u id - 
vapor com position  relations for  heliu m -bearing natural gas, and the  
neon content o f  such gas.

COA L  A N D  O T H E R  SOL I D F U E L S — C OA L  P R OD U C T S

C ond itions i/n boiler fm 'naces.— A n  in vestiga tion  o f  cond itions in  
boiler furnaces that is being conducted under a cooperative agreem ent 
w ith  the A m erican  S ociety  o f  M echanical E n gin eers has been con 
tinued . T he m ain  object is to provide m akers o f  refractories and  
operators o f  pow er p lan ts w ith  m ore exact data on the tem peratures 
and com position  o f the gases and the cond itions in  furnaces w hen  
various fu els are burned in  different types o f  equipm ent. D u rin g  the  
year w ork was done a t four pow er p lants, in c lu d in g  p lan ts using

gow dered coal and fu el o il. T he B ureau o f  S tan d ard s and the  
d iv e r s ity  o f I llin o is  are also cooperating.

R e la tio n  o f  fu s ib i l i ty  o f  coal ash  to  fo rm a tio n  o f  c linkers.— D u rin g  
the year research w as continued , in  cooperation w ith  C arnegie In s t i 
tute o f  T echnology and tw o large  pub lic-service com panies, for  the  
purpose o f  determ in ing w hether a property o f  coal ash can be found  
w hich  can be m easured w ith  reasonable accuracy in  the laboratory  
and w ill in d icate the c lin k erin g  characteristics o f  the coal as burned  
in boiler furnaces. L arge  users o f  coal have lit t le  confidence that  
they  can insure low er op eratin g  expense and less trouble from  clinker  
m erely  by  b u y in g  coals w ith  ash o f  h igh  fu sion  point. Som e 22 
coals o f  a ll types have been studied . C hem ical analyses and deter 
m ination  o f  ash-fusion  tem perature were m ade for  the coals as re 

ceived and for float-and-sink d iv ision s o f  them . T h e coals were 
burned, on a sem ipraetical scale, to obtain  the fuel-bed  residues, and  
the clinker form ations were exam ined. A lth ou gh  resu lts show that  
increase o f  clinker form ation  is  related  to  decrease in ash-fusion  
tem perature, som e discrepancies ind icate  that the relative quan tity  
o f  clinker does not depend on the a sh -fu sion  tem perature alone. 
O ther factors that influence c lin k erin g  are being studied.

B o ile r  scale a n d  i ts  preven tion .— A  physicochem ical stu dy  o f  boiler- 
scale form ation  and boiler-w ater con d ition in g  w as com pleted in co 
operation  w ith  C arnegie In stitu te  o f  T ech n ology  and industria l 
in terests. I t  is  the first fundam ental stu dy , from  the v iew p oin t o f  
the physica l chem ist, o f  the m echanism  o f scale form ation  and o f  
corrosion under the cond itions th a t preva il in steam  boilers and has  
yield ed  w hat has been lack in g— fundam ental data for  prescrib ing  
a rational chem ical treatm ent o f  boiler w ater, T h e resu lts should  
aid  conservation o f  fu els and boiler equipm ent, and thus help  to 
reduce the N a tio n ’s fu e l b ill. F u e l losses due to the form ation  o f  
boiler scale are large.

R a tin g  o f  low -pressure h ea ting  boilers.— L ack o f u n ifo rm ity  in  
m ethods o f  ra tin g  low -pressure h eatin g  boilers has been a severe 
handicap to  purchasers, w ho have had no assurance o f  the relative  
cap acity  o f  boilers listed  by different m anufacturers. D u rin g  the
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year the bureau cooperated w ith  a com m ittee o f  the A m erican S ociety  
o f  H ea tin g  and V en tila tin g  E n gin eers in  th e  effort to  develop a 
ra tin g  code that w ill be acceptable to boiler m anufacturers and w ill 
protect users.

F u e l econom y in  G overnm en t b u ild in g s .— T h e fuel-econom y sur 
vey o f  G overnm ent b u ild in gs w as contin ued  and considerable sav in gs  
in  the use o f  fu e l were effected. S u b stitu tion  o f  a sm aller-size coal 
a t  the boiler p lan ts o f  the navy yard  and th e naval hosp ita l in  W ash 
in g ton , D . C .; the navy yard , N orfo lk , V a .; and the naval base, 
H am p ton  R oads, V a., w ill effect a sav in g  o f $30,000 a year. A t  the 
pow er p la n t o f  th e  C ap ito l in  W ash in gton  a sav in g  o f about $70,000 
in  fu el cost was effected d u rin g  the year, and w hen the program  of 
changes is  com pleted the sav in g  is  expected  to be more, than $100,000 
yearly .

W a sh a b ility  o f  fine sizes o f  coal on tables.— A t th e N orthw est 
E xp erim en t S tation , S eattle , W ash., a fundam ental study o f  coal- 
ta b lin g  m ethods is  in  progress w hich  includes float-and-sink tests o f  
zonal products, screen-siz in g tests, and chem ical analyses. T he work  
ou tlin ed  includes the effect o f  the specific g ra v ity , size, and shape o f  
partic les on  the separation  o f  coal and im p u r it ie s ; also effects o f  vary 
in g  th e feed , stroke, d istribution  and quan tity  o f  w ater, cross slope, 
and lon gitu d in a l slope o f the tables. T hese fundam ental data are 
ap p lied  to the c lean ing o f  fine sizes o f  coal.

T hrough th is in vestiga tion  m ethods and apparatus have been d e 
veloped by w hich a low -ash  coal can be produced efficiently from  the 
bony coals o f  the P acific N orthw est. T h e tw o m ost im portant resu lts 
have been (1) the developm ent o f  a specia l system  o f  h ig h , closely  
spaced riffles for  the table, and (2 ) the developm ent o f  a hindered- 
se ttlin g  classifier th at has the refinem ents and large capacity  neces
sary  for treatin g  coal. B oth  developm ents have proved rem arkably  
efficacious in increasing the efficiency and cap acity  o f  the table.

Several in vestiga tion s have been m ade in  cooperation  w ith  com 
m ercial com panies, the m ost im portant being w ith  a large coal com 

pany in  Colorado. W ash in g  tests at S ea ttle  dem onstrated  that the  
ash in the com pany’s washed coal could be low ered , and th e yearly  
sav in g  w ould  be equal to m any tim es the cost o f  the investigation . 
T he resu lts also show ed that the im proved  m ethods o f  w ash ing  fine 
coal that were developed d u rin g  th is  w ork in  the P acific  N orthw est 
have w ide app lication  in  other fields.

S p ec ific -g ra v ity  s tu d y  o f  A la b a m a  coals.— In  order to  devise im 
provem ents in  coal-w ash ing practice in  A labam a, the characteristics 
o f  the coal and the associated im p u rities w ere studied  d u rin g  the  
year at the Southern E xp erim ent S ta tion . M any coal beds have  
th in  partin gs o f  shale, “ rash,” and other im p u rities w hich o ften  
become m ixed w ith  the coal in  m in ing . U su a lly , because o f  their  
higher specific grav ity , these im pu rities can be separated from  the  
coal by efficient w ash ing  p lants.

O rig in  a n d  constitu tio n  o f  coal.— S tu d ies o f  the m icrostructure o f  
B ritish  coals were com pleted  by a U n ited  S ta tes B ureau o f  M ines 
specia list deta iled  for d u ty  a t Sheffield U n iv ersity , E n g lan d , in  
cooperation w ith  the B r itish  S a fe ty  in M in es Research B oard. In  
turn, an investigator from  the B r itish  board has been detailed  to  the  
P ittsburgh  E xp erim ent S ta tion  to  stu d y  the constitution  o f  A m erican
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coals. T hese jo in t studies have resu lted  in  a better understanding  
o f  the coals o f  A m erica  and G reat B r ita in ; th ey  enable each country  
to  take fu ll  advantage o f  the stu d ies m ade in the other, thus econom iz 
in g  effort and a v o id in g  useless dup lication . T h e specia l purpose o f  
these researches is to  obtain  in form ation  th at can be used in  pre 
ven tin g  spontaneous com bustion and in m akin g  better coke.

L o w -tem p era tu re  carbon iza tion  o f  coal.— B ecause o f  th e w id e 
spread in terest in  low -tem perature carbonization as a possib le m eans 
o f  producing sm okeless fu els from  in ferior cok ing  or noncoking coals, 
the bureau has kept in  touch w ith  developm ents. R esu lts o f  research  
on the com position  o f  the gases from  the low -tem perature carboniza 
tion  o f  such coals were published. A  stu d y  o f  the constitu tion  o f the  
tar from  low -tem perature carbonization o f  a U ta h  noncoking coal 
w as continued w ith  the aid  o f a fe llow sh ip  o f  C arnegie In stitu te  
o f  T echnology , supported by the N ation a l Coal A ssociation . L ow - 
tem peratu re tar is m uch richer in tar acid s and phenols than in h igh- 
tem perature tar and therefore should  u ltim ately  prove valuable as a 
wood preservative.

R e a c tiv ity  o f  coke.— In v estig a tio n  o f  the rea ctiv ity  o f  cokes m ade  
from  the same coal in different types o f  coke ovens has show n th a t the  
order o f  reactiv ity  for the cokes in  general is  the sam e w ith  air, 
carbon d ioxid e, and w ater vapor, and is th e  sam e for  pieces o f  1 to  
i y 2 inch size as for 10 to 20 m esh coke, provided  a ll sam ples in each  
series have the sam e size lim its. L ow -tem perature coke w as m uch  
m ore reactive and m ore easily  ig n itib le  than high-tem perature coke.

S y n th e t ic  hydrocarbons a n d  m o to r  fu e l  from , w a te r  gas.— P relim 
in ary  tests o f  the use o f  cata lysts at h igh  pressures for  th e synthesis  
o f  m ethanol (w ood a lcoh ol) and other organ ic com pounds from  
w ater g a s  have been m ade, and a stu dy  o f  the m echanism  o f  these  
cata ly tic  reactions at both atm ospheric and h igher pressures is  in  
progress. R esu lts o f  theoretica l stu d y  o f  the p ossib ilities  have been 
published. Several d iscussions o f  the possib le  use o f  such processes by 
m anufacturers o f  c ity  gas, and o f  m ak in g  m otor-fuel substitu tes from  
coal have been published in  the techn ical press.

P rob lem s in  th e  gas in d u s tr y  o f  C a lifo rn ia .— C ertain  gas-m ak in g  
and fu el problem s peculiar to th e  gas industry  o f  C a lifo rn ia  have  
been studied , in  cooperation w ith  the C aliforn ia  G as R esearch Coun 

c il. A s  th e continued and exclusive use o f  the o il-g a s  process depends  
upon a steady su p p ly  o f  o il at low  cost, questions have arisen as to th e  
fu tu re o f  gas-m aking  processes, and w hether p lans fo r  in sta llin g  
different gas-gen eratin g  equipm ent w ill have to be m ade. T he rec 
om m endations m ade by the bureau as a result o f  its  stu d y  appear in  
Seria l 2769.

L o w -b o ilin g  hydrocarbons fo r  en r ich ing  c ity  gas.— T ests conducted  
by the bureau, in cooperation w ith  a large  petroleum -producing com 

p an y , ind icate th a t th e average c ity  g a s  p la n t m akin g carbureted  
w ater gas can effect substantia l sav in gs by ch an g in g  from  gas o il to  
butane w hen th e prices o f  o il and butane are equal. In creasin g  
am ounts o f  lo w -b o ilin g  hydrocarbons, such as propane and butane, 
are w asted  because o f  the lack  o f  a m arket, and their  use fo r  en rich in g  
c ity  gas w ould  benefit the petroleum  industry.

R ed u c in g  fu e l  costs in  m a n u fa c tu re  o f  refractories.— Sub stantia l 
econom ies were effected in  the operation  o f  p lan ts  m akin g  refrac 
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tories and the quality  o f  the w ares w as im proved as the result o f a 
series o f  fir ing tests conducted by Bureau  o f  M ines engineers at seven  
large  m agnesite-brick , silica-brick , and fire-clay-brick p lants in  v a r i 

ou s E astern  S tates. D eta ils  o f th is  in v estig a tio n  are contained in  
B u lle tin  271, P roblem s o f  the F ir in g  o f R efractories, recently  pub 

lished .
U tiliza tio n  o f  N a tio n 's  lig n ite  su p p lies .— T h e p ossib ility  o f m akin g  

a h igh -grad e fu e l from  th e lig n ite  dep osits o f  the U n ited  S tates, 
com p risin g  nearly  one-th ird  o f  the to ta l so lid -fu el resources o f the  
N a tio n , has been dem onstrated  by the B ureau o f  M ines, u sing  a cheap  
process for  carbonizing the raw lig n ite  to  a char and subsequently  
b riq u ettin g  th is  char. E xten sive  lig n ite  fields lie in States w est o f  
th e  M ississipp i, notably in N orth  D ak ota , M ontana, W yom in g , C olo 
rado, and  T exas. R esu lts o f  the bureau’s lig n ite  in vestiga tion s are 
ou tlin ed  in  B u lle tin  255, published d u rin g  th e year.

F uels  fo r  ■intei'mittent oil s ti l ls .— A lth o u g h  the use o f continuous  
processes and m ore efficient equipm ent for  d is tillin g  o ils  is increasing, 
a large  num ber o f  in term itten t cy lin d rica l stills  rem ain in  use; the  
fu e ls , m ethods o f burning, and the construction  o f  the furnaces vary, 
and their relative m erits are not w ell understood. In  response to  
requests from  the trade, th e  Bureau  o f  M in es is  coordinating  for  
pub lication  the available data o f  som e 200 tests it  m ade on such stills , 
u sin g  both coal and o il, and vary in g  th e  furnace equipm ent and 
construction to  determ ine the effect o f  th e changes on the fu el effi
ciency^ and the operating  results.

Tests o f  coals in  dom estic  fu rnaces .— R esu lts o f  som e 550 tests o f  the 
burning o f 184 d ifferent coals from  all parts o f  the U n ited  S tates and 
from  foreign  countries are being com piled  for  publication . T he tests 
indicate w hat m ay on  the average be expected , in a house-heating  
furnace, from  a coal w hose com position  and burning characteristics 
are known.

Use o f  fu e ls  in  sm a ll dom estic  boilers .— C orrect m anip ulation  o f  a 
dom estic furnace depends on the burning characteristics o f  the fu el 
bed and the constructional features o f  the furnace used. A s  study  
o f  the burning characteristics o f  fu el beds is not lik e ly  to  be under 
taken by m anufacturers o f  furnaces, the B ureau o f  M ines has started  
an investigation , beg inn ing  w ith  cokes. T he burn ing characteristics, 
as affected by rate o f  burning and size  o f th e coke p ieces, have been  
determ ined for  several cokes. T he correct quan tity  o f  a ir that should  
be adm itted  over the fuel bed and its  dependence on the size o f  the  
coke pieces— inform ation  o f  m uch practica l value— can be deduced  
from  these tests.

T ests o f  soot destroyers .— W ork to determ ine th e  effectiveness o f  
com pounds sold as soot destroyers or soot p reven tives has continued . 
Various com pounds as sold , and several sim ple sa lts, have been care 
fu lly  tested in th e  laboratory and th e resu lts o f  their  use by  house 
holders w atched. Such  effectiveness as th e  substances have is  due 
to their low ering  the ign ition  tem perature o f  the soot, thus enabling  
it to burn at a low er tem perature than it  w ou ld  i f  th ey  were not 
applied , but the p ossib ility  o f  s ta rtin g  the burn ing depends on h a v 
ing a sufficiently h ig h  tem perature and enough oxygen  in the flue 
gases.

66698—27t---- 20
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W o rk  o f  coal ana ly tica l labora tory .-—T he work o f  the coal a n a ly ti 
cal laboratory at P ittsb u rg h  consists chiefly  o f  routine analyses o f  
coals belon gin g  to  or for the use o f  the U n ited  S tates G overnm ent, 
analyses o f  sam ples co llected  by B ureau o f  M in es engineers in  con 
nection  w ith  m ine-hazard in vestigation s, and sam ples subm itted  from  
various research u n its o f the bureau. C ooperative work is carried  
on w ith  M aine, M aryland, N ew  Y ork, N ew  Jersey , and V ir g in ia  in  
connection w ith  their purchases o f coal on a specification  basis, w ith  
various S ta te  geo log ica l surveys, and w ith  the A m erican  Gas A sso 
ciation , th e A m erican  S ociety  for T estin g  M ateria ls, and the S a fe ty  
in  .Mines R esearch B oard  o f  G reat B r ita in . Sam ples are exchanged  
w ith  several com m ercial laboratories to  check th eir  m ethods o f 
an alysis and to im prove their  standards.

D u rin g  the fiscal year the laboratory received  10,944 sam ples and  
m ade 127,458 determ in ations. T echn ical papers on analyses o f  coals 
from  C olorado, M ontana, N orth  D ak ota . W ash in gton , and W yom in g  
w ere subm itted  for pub lication  and a technical paper on th e  coals o f  
A laska is b ein g  prepared.

COA L  DI V I S I ON OF  E C ON OMI C S  B R A N C H  

COAL ECONOM ICS

T h e coal d iv ision  o f th e econom ics branch m akes stu d ies and fu r 
n ishes to the G overnm ent, the industry , and the pub lic in form ation  
on econom ic conditions and problem s o f the coal industry  o f  the  
U n ited  States. T h is  w ork relates to  th e in d u stria l and com m ercial 
econom ics o f coal, as d istin gu ish ed  from  the scientific  and technical 
problem s, and includes the uses o f  coal, reserves, prices, production , 
d istribution , consum ption, stocks, and m arketing. A  regu lar feature  
o f  the d iv is io n ’s vmrk is the p u b lication  o f  m on th ly  reports covering  
cond itions in the dom estic coal in d u stry  at the end o f  each m onth.

MI N E R A L S  A N D  ME T A L S  DI V I S I ON

T he d u ty  o f  the d iv ision  o f  m inerals and  m etals is  to m ake th e  f o l 
low in g  econom ic stu d ies: G eneral stu d ies o f the d istribution  o f  m in 
eral dep osits in the U n ited  S tates and in foreign  countries so as to  
show  relations between the tw o ; resources a t th e present range o f  
prices, and potentia l resources th at m ay becom e availab le  w ith  
changes in price or in techn ica l treatm ent, or w ith  increased use; 
uses in w hich the m inerals are essentia l or n on essen tia l; substitu tes  
at various p rices; and substitu tes for m inerals th is  country does not 
produce in sufficient quantity . M ost o f  the stu d ies appear as chapters 
in the volum es o f  M ineral R esources o f  the U n ited  S tates.

T hrough these studies advice on m inerals can be g iven  to such 
G overnm ent agencies as bureaus o f  the W ar and N avjr D epartm ents  
that are interested  in national defense, and inquiries as to  sources, 
quan tity  availab le, uses, and buyers and sellers can be answ ered.

P E T R O L E U M E CONOMI CS  DI V I S I ON

E conom ic stu d ies o f  the sources and d istribution  o f  m ajor p etro 
leum  products w ill cover the m ovem ent o f  crude o il and refined
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products by  p ip e line, tanker, and tank car from  producing to con 
sum ing  d istricts, the trends in  dem and for m ajor petroleum  products, 
and the factors govern in g  dem and. D u rin g  the year reports were 
issued on the consum ption o f  fuel o il by railroads, the d istribution  o f  
m ajor petroleum  products in  the A tla n tic  Coast S tates in 1925 and  
1926, and th e  d istrib u tion  o f  fu el o il on the P acific coast in 1926.

In  addition  to preparin g m onth ly  and annual reports on produc 
tio n , stocks, and indicated  dem and for crude petroleum  and refined 
products, the production  of natural gas, natural gasoline, and o th e r - 
substances, the section o f petroleum  statistics prepared special re 
ports, in c lu d in g  “ T he m ovem ent o f  o il through th e  P anam a C anal,” 
* T h e petroleum  industry a large consum er o f  fuel o il,” “ Production  
o f  gaso lin e by crack ing,” “ Census o f  crack ing p lan ts.” “ S u rvey  o f 
petroleum  p ip e lines and storage cap acity  for  crude oil and refined  
prod u cts,” “ Som e econom ic phases o f  th e carbon-black industry ,” 
and “ Petroleum  refineries in  the U n ited  S tates on January 1, 1927.”

T hrough questionnaires and personal in terview s in form ation  was 
obtained on the dem and for o il for  dom estic h ea tin g  equipm ent, the  
num ber o f  household burners in use, and the grades o f oil that are 
used for th is  equipm ent. A  report covering th is stu dy  is  now  in 
preparation .

MI N E R A L  ST AT I ST I CS DI V I S I ON

T he d iv ision  o f  m ineral sta tistics m ade sta tistica l canvasses o f the  
production o f  m inerals, em ploym ent and accidents at m ines and 
quarries, and production  o f  exp losives in the U n ited  S tates. In  co l 
lectin g  m ineral sta tistics the Bureau o f  M ines continued to  cooperate 
w ith  th e State  geological purveys o f  A labam a, F lo r id a , G eorgia , I l l i 
nois, Iow a , K ansas, M aryland , M ichigan . M issouri, N ew  Jersey , New  
Y ork. N orth  C arolina. T exas, V irg in ia , W ash in gton , and W isconsin , 
and w ith  the S tate  m ine inspectors o f  a ll coal-producing States.

STATISTICS OX M IN E R A L  COM M ODITIES

T hrough its  engineers and other m em bers in the W ash in gton  office 
and in its four field stations, at San F rancisco. C a lif., S a lt L ake C ity , 
U tah. D enver, Colo., and J o p lin , M o., the d iv ision  collected, for the  
annual m ineral resources reports, sta tistics o f  m ineral com m odities 
of com m ercial im portance. I t  also issued w eekly reports o f produc 
tion o f  anthracite and bitum inous coal; m onth ly  reports o f  produc 
tion, sh ipm ents, and stocks o f  P ortlan d  cem ent and the production  
of petroleum  and petroleum  products; and quarterly reports on 
stocks o f coal and coke. W ork contin ued  on the developm ent o f  
statistics to show  the com petition  o f  fu el o il, gas, and water pow er, 
and the progress o f  fuel econom y. T h e San  F rancisco branch gave  
to the m in in g  and chem ical industries o f  C a liforn ia  in form ation  on 
sources o f  and m arkets for m ineral products. I t  also cooperated  
with various com m ittees w ork ing w ith  the C a liforn ia  Developm ent. 
A ssociation, w ith  the m ineral resources section o f  the C om m onw ealth  
Club o f  C aliforn ia , and the C a liforn ia  E conom ic Research Council 
on problem s relatin g to the developm ent o f  the S ta te ’s m ineral indus 
try, and w ith  th e S tate  m inera log ist and the C aliforn ia  M etal and  
M ineral P roducers’ A ssociation  in the enforcem ent o f  the S tate  law  
on “ high grad in g .”
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T he S a lt L ake C ity  section  continued to prepare reports on the  
production  o f  go ld , silver, copper, lead, and zinc in A rizona, Idaho , 
M ontana, N evada, U tah , and W ash in gton , and com pleted a record 
o f  m etal production in the reg ion , by m ines, d istricts, and counties 
from  1903 to 1925. T he D enver section  prepared reports on m etal 
production  in Colorado, N ew  M exico, South  D akota, W yom in g , and  
T exas. T he J o p lin  section  prepared reports on m etal production  in  
the C entral and E astern S tates and sta tistica l reports on g o ld  and  

.s ilver  and the production  o f  secondary m etals in  the U n ited  States. 
A ll o f  the d iv is io n ’s field stations furn ished  in form ation  to the public  
regard ing m in in g  conditions w ith in  their  several field d istricts.

F o re ig n  m in era l resources.— T h e section o f foreign  m ineral resources 
tabulated in form ation  on the production  o f  m inerals in  foreign  
countries; collected  reports o f  A m erican consular officers on the m in 
eral resources and m in in g  industries o f fore ign  countries; collected  
reports o f  m in in g  com panies op eratin g  abroad; and indexed  current 
literatu re on the m in eral resources and industries o f  fore ign  countries.

M in e  accident s ta tis tic s .— T he accident-statistics section  com piled  
m on th ly  and annual sta tistica l reports on fa ta l accid ents in the coal 
m ines o f  the U n ited  S ta tes; collected  sta tistics  and prepared annual 
reports on accidents and em ploym ent a t a ll m etal m ines, nonm etallic  
m ines other than coal, quarries, coke ovens, m ills , and sm elters, 
exclusive o f  iron and steel p la n ts; an d  com piled  m on th ly  and annual 
reports on the production , sales, and stocks o f  exp losives used in m in 
in g  and engineering work. T h is  section  also conducted a national con 
test to determ ine the best sa fe ty  records estab lish ed  by m ines and  
quarries during  the calendar year 1926.

WO R K  I N A L A S K A

T he w ork o f  the Bureau o f  M ines in A lask a  d u rin g  the year was 
confined to  the activ ities o f  the m ine sa fe ty  service, assay in g  and 
m ineral an alysis for  prospectors and others, and th e sam p lin g  and 
an a lysis o f  coal. S up ervision  o f  th is  work continued in  charge o f  
the su p erv isin g  m in in g  engineer fo r  the G eological Su rvey  in  A laska, 
w ith  headquarters a t A nchorage and branch offices at Juneau and  
Fairbanks. A  fu lly  equipped m ine-rescue car, m aintained by the  
bureau on the A lask a  R ailroad  and availab le for  service at coal m ines 
adjacen t to  the railroad , is used for conducting  first-aid  and m ine- 
rescue. tra in ing. A ssa y in g  and m ineral an alysis are conducted a t the  
A lask a  A gricu ltu ra l C ollege and School o f  M ines at F airbanks by  
an an a ly tica l chem ist and m inera log ist su pp lied  by th e B ureau  o f  
M ines. T h is  service enables prospectors and others in A lask a  to  
obtain  official assays o f  sam ples at actual cost and to  have specim ens 
identified  free o f  cost.

S am p les o f  coat are analyzed at A nchorage in  a w ell-equipped  
laboratory furn ished  by the A laska R ailroad . A ll coal purchased  
by the railroad  under contract from  private  operators is inspected, 
sam pled, and analyzed . T he fa c ilit ie s  o f  the coa l-analysis service  
arc availab le to  other bureaus o f  the G overnm ent and to the public.

E D U C A T I ON A L  MOT I ON- P I CT URE  F I L MS

T he Bureau o f  M ines has probably the largest co llection  o f  educa 
tional in d u stria l m otion-p icture film s in th e  w orld . T hese film s
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sh ow  the different step s in the production , treatm ent, and u tiliza tion  
off the essentia l m ineral m ateria ls or m ake p la in  the sa fe  m ethods o f  
n \in in g  and p rep arin g  m inerals. T he film s are produced through  
th e  cooperation o f  in d u stria l concerns, w ho bear the entire cost o f  
production .

On J u n e 30, 1927, th e bureau had 608 sets o f  film s, a g g reg a tin g  
h823 ,000  feet. T he num ber o f  reels in circu lation  was 1,823. D u rin g  
th e  year the film s were show n on 8.410 occasions before an estim ated  
atten d an ce o f  2,381,900 persons. D istr ib u tion  o f  the film s is cen 
tra lized  at the experim ent station  at P ittsb u rgh , P a ., and there are 
1<3 subdistribution  centers throughout the country. T h e film s are 
lea n ed  to  schools, churches, clubs, c iv ic  and business organizations, 
a n d  m iners’ local unions. N o charge is m ade for  use, but the ex 
h ib ito r  is  asked to pay the costs o f  transportation .

V ery  tru ly  yours,
Sc o t t  T u r n e r , 

D irector , B u rea u  o f  M ines.

\



IN TER  AM ERICAN H IG H  COM M ISSION

I n t e r  Am e r ic a n  H ig h  C o m m is s io n ,
W ashington, J u ly  1, 1927.

H o n .  H e r b e r t  Ho o v e r ,
United States Section, Inter American High, Commission.

M y  D e a r  M r . C h a i r m a n : I have the honor to presen t a report 
of the a ctiv ities  of th e  com m ission  for the fiscal year  1926-27.

T h e follow ing pam phlets h a v e  been prepared:

1. M a r in e  I n s u r a n c e  a n d  G e n e r a l  A v e r a g e — C o m p a r a t i v e  A m e r i c a n  L e g i s la 

t i o n  o f  t h e  Y o r k - A h t w e r p  R u le s ,  S p a n i s h  v e r s io n .

2 . P r o g r a m  f o r  t h e  S e c o n d  P a n  A m e r i c a n  S t a n d a r d i z a t i o n  C o n f e r e n c e ,  E n g l i s h  
a n d  S p a n i s h  v e r s io n s .

3 .  C o m p l e t i o n  a n d  d i s t r i b u t i o n  o f  V o l u m e  V  o f  R e p o r t  R e g a r d i n g  t h e  L a w s  
G o v e r n i n g  S t o c k  C o r p o r a t i o n s  o n  t h e  A m e r i c a n  C o n t i n e n t .

4 . T r a n s l a t i o n  i n t o  S p a n i s h  o f  V o l u m e  I V  o f  R e p o r t  R e g a r d i n g  t h e  R a w s  
G o v e r n i n g  S t o c k  C o r p o r a t i o n s  o n  t h e  A m e r i c a n  C o n t i n e n t .

5 . R e p r i n t  o f  t h e  p a m p h l e t  L a  V a l o r iz a c i ó n  d e  l o s  C u e r o s  R e s i d e  e n  e l  P e r 

f e c c i o n a m i e n t o  d e  l a  P r o d u c c i ó n .

T he com m ission  cooperated w ith  the P an  A m erican U n io n  in pre
paration  for the Third Pan A m erican C om m ercial C onference. A 
com p arative stu d y  of the consular regulations of the L atin-A m erican  
countries rela tive  to  sh ip m en ts w as und ertaken , and a m im eographed  
report w as prepared and su b m itted  to the conference.

T he Second Pan A m erican Standard ization  C onference was held 
a t W ashington  from  M a y  9 to  11, inclusive. P reparations for th is  
conference were begun in 1926, and in v ita tio n s  w ere sen t to all 
the L atin-A m erican countries to partic ipate . F ifteen  countries 
appoin ted  d elegates, and in add ition  to  these m an y of th e L atin- 
A m erican  g u ests to the T hird  P an A m erican C om m ercial C onference  
atten d ed  as observers. Papers w ere prepared for d istribution  during  
th e conference, and there w as the usual routine procedure a tten d an t  
on  such m eetin gs. Im m ed ia te ly  after the conference work on the  
report w as begun.

D a ta  are co n sta n tly  being gathered  for su b jects  on th e com m is 
s io n ’s program . D u rin g  th e p a st few  m on th s specia l a tten tio n  has 
been g iven  to regulations concerning port and in land n av iga tion  and 
to com m ercial arbitration . T h e cooperation  of the nation a l sections  
in th is work has been good , and several excellen t reports covering  
the su b jects  being stu d ied  h ave been received.

T he fo llow ing treaty  ratifications have been effected  during the  
p a st year:

T h e  C o n v e n t i o n  o n  t h e  P u b l i c a t i o n  o f  C u s t o m s  L a w s  l i a s  b e e n  r a t i f i e d  by- 
C o s t a  R i c a ,  D o m i n i c a n  R e p u b l i c ,  H a i t i ,  a n d  t h e  U n i t e d  S t a t e s .

T l i e  C o n v e n t i o n  o n  U n i f o r m  C l a s s i f i c a t io n  o f  M e r c h a n d i s e  h a s  b e e n  r a t i f ie d  
b y  t h e  D o m i n i c a n  R e p u b l i c ,  H a i t i ,  a n d  t h e  U n i t e d  S t a t e s .

T h e  C o n v e n t i o n  o n  T r a d e - M a r k s  h a s  b e e n  r a t i f i e d  b y  H a i t i .

R esp ectfu lly ,
J u l iu s  K l e i n , Secretary.
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