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O R G A N I Z A T I O N  O F  T H E  D E P A R T M E N T

[S e p te m b e r 1, 1926]

S e c r e t a r y  o f  C o m m e r c e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

A s s i t a n t  S e c r e t a r y  o f  C o m m e r c e - - - - - - - - - - - - - - - - - - - - - - -

A s s i s t a n t  S e c r e t a r y  o f  C o m m e r c e  f o r  A e r o 

n a u t i c s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S o l i c i t o r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C h i e f  C l e r k  a n d  S u p e r i n t e n d e n t - - - - - - - - - - - - - - - - - - - - - - -

D i s b u r s i n g  C l e r k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C h i e f ,  A p p o i n t m e n t  D i v i s i o n - - - - - - - - - - - - - - - - - - - - - - - - - - -

C h i e f ,  D i v i s i o n  o f  P u b l i c a t i o n s - - - - - - - - - - - - - - - - - - - - - - - -

C h i e f ,  D i v i s i o n  o f  S u p p l i e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

D i r e c t o r  o f  t h e  C e n s u s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

D i r e c t o r ,  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 ,  B u r e a u  o f  S t a n d a r d s - - - - - - - - - - - - - - - - - - - - - - - -

C o m m i s s i o n e r  o f  F i s h e r i e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o m m i s s i o n e r  o f  L i g h t h o u s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

C o m m i s s i o n e r  o f  N a v i g a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 i c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o m m i s s i o n e r  o f  P a t e n t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

D i r e c t o r ,  B u r e a u  o f  M i n e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Her ber t  Hoovkr.
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Wil l iam P .  MacCbacken, J r .  
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Char l es E. Mol st er . 
Cl iffor d Hast ings.
Thomas F. McKeon.
Wal t er  S .  Er win.
Wil l iam M. St edar t .

Jul ius Kl ein.
George K. Bur gess.
Henr y O’Mal l ey.
George R. Put nam.
E. Lest er  Jones.
David B. Car son.

Dicker son N .  Hoover . 
Thomas E. Rober t son.
Scot t  Tur ner .



C O N T E N T S

P sg*

I n t r o d u c t o r y  s t a t e m e n t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1

P a rt I .— P R O G R E S S  I N  E L I M I N A T I O N  O F  W A S T E

E l i m i n a t i o n  o f  w a s t e  i n  r a i l w a y  t r a n s p o r t a t i o n - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5

E l i m i n a t i o n  o f  w a s t e  t h r o u g h  e n l a r g e d  e l e c t r i f i c a t i o n - - - - - - - - - - - - - - - - - - - - - - - - - -  7

V i g o r o u s  u t i l i z a t i o n  o f  o u r  w a t e r  r e s o u r c e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9

I n c r e a s e d  b u s i n e s s  s t a b i l i t y  t h r o u g h  r e d u c t i o n  o f  b u s i n e s s  b o o m s  a n d

s l u m p s - - - - - - - - - - - - - - - -   1 1

S t a n d a r d i z a t i o n  a n d  s i m p l i f i c a t i o n - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 4

S i m p l i f i e d  p r a c t i c e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -•- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 5

S t a n d a r d i z a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8

A m e r i c a n  m a r i n e  s t a n d a r d s  c o m m i t t e e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8

C e n t r a l  c o m m i t t e e  o n  l u m b e r  s t a n d a r d s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 8

C o m m i t t e e  o n  b u i l d i n g  c o d e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 9

S p e c i f i c a t i o n s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 9

I n t e r n a t i o n a l  s t a n d a r d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 0

W e i g h t s  a n d  M e a s u r e s  C o n f e r e n c e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 1

R e d u c t i o n  o f  s e a s o n a l  o p e r a t i o n  o f  i n d u s t r y - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 1

S c i e n t i f i c  r e s e a r c h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 2

R e s e a r c h  a s s o c i a t e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 2

I m p r o v e m e n t  o f  w e a r i n g  q u a l i t y  o f  p a p e r  c u r r e n c y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 2

G u a y u l e  r u b b e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3

P r o d u c t i o n  o f  c r y s t a l l i n e  l e v u l o s e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3

E y e - p r o t e c t i v e  b l u e  g l a s s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3

I m p r o v e m e n t s  i n  a e r i a l  m a p p i n g _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3

R e d u c t i o n  o f  i n t e r f e r e n c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3

P r o p a g a t i o n  o f  r a d i o  w a v e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3

R a d i o  d i r e c t i o n  f i n d e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4

S t r e n g t h  o f  b r i c k w o r k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4

S p e c i f i c a t i o n s  f o r  d e n t a l  m a t e r i a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4

I n d u s t r i a l  m e t a l l u r g i c a l  p r o b l e m s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4

C o o p e r a t i v e  m a r k e t i n g _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5

C o m m e r c i a l  a r b i t r a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5

N a t i o n a l  c o m m i t t e e s  o n  u t i l i z a t i o n  o f  w o o d  a n d  m e t a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 0

N a t i o n a l  C o n f e r e n c e  o n  S t r e e t  a n d  H i g h w a y  S a f e t y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7

P a rt I I .— F O R E I G 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 i e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9

F o r e i g n  g o v e r n m e n t  p r i c e  f i x i n g  o f  o u r  i m p o r t  r a w  m a t e r i a l s _ _ _ _ _ _ _ _ _ _  3 5

R u b b e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 8

P a rt I I I .— E C O N O M IC  R E V I E W

G e n e r a l  i n d e x e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 2

P r i c e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   4 3

C o n s t r u c t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 4

A g r i c u l t u r e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 6

T r a n s p o r t a t i o n - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 7

M o t o r  t r a n s p o r t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 8

n t



I V C O N T E N T S

W a t e r  t r a n s p o r t a t i o n - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

B a n k i n g  a n d  f i n a n c e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

F o r e i g n  t r a d e _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ ;- - - - - - - - - - - - - - - - - -

P a r t  I V . — A E R O N A U T I C S

G e n e r a l  s t a t e m e n t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

P a r t  V .— L E G I S L A T I V E  R E C O M M E N D A T I O N S

P aga

4 8

4 0

5 0

5 3

E n a c t e d ,  p e n d i n g ,  a n d  p r o p o s e d  l e g i s l a t i o n - - - - - - - - - - - - - - - - - - - - - - - - - - -

P a r t  V I . — C O N D E N S E D  R E P O R T  O F  B U R E A U S

P a g e

Administrative Divisions of 

the Office of the Secre
tary_____________________ 56

S c a t t e r e d  a c t i v i t i e s - - - - - - - - - - - - - - • 5 6

C o o p e r a t i o n  w i t h  F e d e r a l

a g e n c i e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 7

D i s b u r s i n g  o f f i c e - - - - - - - - - - - - - - - - - -  5 7

A p p o i n t m e n t  d i v i s i o n - - - - - - - - - - -  6 9

D i v i s i o n  o f  p u b l i c a t i o n s - - - - - - -  7 3

E c o n o m y  i n  p r i n t i n g  e x p e n 

d i t u r e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 3

S u m m a r y  o f  e x p e n d i t u r e s  

f o r  p r i n t i n g  a n d  b i n d i n g ,

1 9 2 5  a n d  1 9 2 6 _ _ _ _ _ _ _ _ _ _  7 3

E x p e n d i t u r e s  i n  1 9 2 6  a n d  

a p p r o p r i a t i o n s  f o r  1 9 2 7 —  7 4

S a l e s  o f  p u b l i c a t i o n s - - - - - - - - - -  7 4

D i v i s i o n  o f  s u p p l i e s - - - - - - - - - - - - -  7 5

P u r c h a s e s _ _ _ _ _ _ _ __ _ _ _ _ _ _  7 5

R e a l  e s t a t e _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 5

T r a f f i c  o f f i c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 5

D e p a r t m e n t  l i b r a r y _ _ _ _ _ _ _ _ _  7 6

W o r k  o f  t h e  S o l i c i t o r ’s  o f f i c e -  7 7

Bureau of the Census_______ 78
I n t r o d u c t i o n  a n d  s u m m a r y __  7 8

S o c i a l  a n d  v i t a l  s t a t i s t i c s ___  7 8

E s t i m a t e s  o f  p o p u l a t i o n ___  7 8

B i r t h s  a n d  d e a t h s _ _ _ _ _ _ _ _  7 9

M a r r i a g e  a n d  d i v o r c e _ _ _ _ _  8 1

I n s t i t u t i o n s _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 1

I n d u s t r i a l  a n d  b u s i n e s s  s t a 

t i s t i c s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 2

M a n u f a c t u r e s _ _ _ _ _ _ »_ _ _ _ _  8 2

D i s t r i b u t i o n _ _ _ _ _ _ _ _ _ _ _ _ _  8 4

S u r v e y  o f  C u r r e n t  B u s i n e s s  8 4

C o t t o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 5

T o b a c c o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 6

F i n a n c i a l  s t a t i s t i c s  o f  S t a t e

a n d  c i t y  g o v e r n m e n t s _ _ _ _ _  8 6

C e n s u s  o f  a g r i c u l t u r e ,  1 9 2 5 __  8 7

R e l i g i o u s  b o d i e s - - - - - - - - - - - - - - - - - - -  8 9

Bureau of t he Census— C o n . P a g »  

B u i l d i n g  a n d  l o a n  a s s o c i a t i o n s  8 9

W a t e r  t r a n s p o r t a t i o n - - - - - - - - - - - - - -  9 0

C o o p e r a t i o n  i n  s t a t i s t i c a l

w o r k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 0

C e n s u s  r e c o r d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 1

T a b u l a t i n g  m a c h i n e r y _ _ _ _ _ _ _ _  9 2

N a t i o n a l  S e s q u i c e n t e n n i a l  E x 

p o s i t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 2

O f f ic e  a n d  f i e l d  f o r c e _ _ _ _ _ _ _ _ _ _  9 2

Bur eau of For eign and Domes 
t ic Commer ce_ _ _ _ _ _ _ _ _ _ _ _ _ _  9 4

A m e r i c a n  t r a d e  d e v e l o p m e n t —

a i d  a f f o r d e d  b y  b u r e a u _  9 5

C h a n g e s  i n  t o t a l  t r a d e  s i n c e

1 9 2 1 - 2 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 6

T h e  s t a t u s  o f  a g r i c u l t u r a l

e x p o r t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 7

T h e  e x p o r t  o f  m a n u f a c t u r e d  
g o o d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 8

C h a n g e s  i n  o u r  i m p o r t  t r a d e -  9 9  

G r o w t h  o f  t r a d e  b y  c o n t i 

n e n t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 0

E x p o r t s  t o  t h e  p r i n c i p a l  i n 

d i v i d u a l  c o u n t r i e s _ _ _ _ _ _  1 0 2

C a u s e s  o f  t h e  e x p a n s i o n  o f

o u r  e x p o r t  t r a d e _ _ _ _ _ _ _  1 0 3

B u r e a u ’s  c o n t r i b u t i o n s  t o w a r d

e l i m i n a t i o n  o f  w a s t e _ _ _ _ _ _  1 0 4

O u t s t a n d i n g  d o l l a r s - a n d - c e n t s

r e s u l t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 8

S p e c i f i c  e x a m p l e s  o f  s e r v 

i c e  b y  f o r e i g n  r e p r e 

s e n t a t i v e s _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 8

C o n c r e t e  r e s u l t s  a t t a i n e d  b y  

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 i c e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1 6

V a r i e d  p h a s e s  o f  t r a d e - p r o 

m o t i v e  a c t i v i t y  a b r o a d _  1 2 1

S e c u r i n g  e f f e c t i v e  f o r e i g n  

r e p r e s e n t a t i o n  f o r  A m e r i 

c a n  g o o d s _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 2



C O N T E N T S V

Bur eau op For eign and Domes- P ag e

t ic Commer ce— C o n t i n u e d .

V a r i e d  p h a s e s  o f  t r a d e - p r o 

m o t i v e  a c t i v i t y  a b r o a d —  

C o n t i n u e d .

A i d  i n  c o n n e c t i o n  w i t h  l a r g e  

c o n t r a c t s ,  g o v e r n m e n t a l

l o a n s ,  e t c - - - - - - - - - - - - - - - - - - - - - -  1 2 3

A d j u s t m e n t  o f  t r a d e  d i s 

p u t e s  a n d  d i f f i c u l t i e s ___  1 2 4

P r o t e c t i o n  o f  A m e r i c a n  

t r a d e - m a r k s  a n d  c o p y 

r i g h t s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 5

F u r n i s h i n g  i n f o r m a t i o n  u s e 

f u l  i n  d e b t  n e g o t i a t i o n s —  1 2 0

S e c u r i n g  e q u i t a b l e  t r e a t 

m e n t  f o r  A m e r i c a n  g o o d s  

u n d e r  l o c a l  r e g u l a t i v e

m e a s u r e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 6

E x a m p l e s  o f  m i s c e l l a n e o u s

t r a d e - p r o m o t i v e  w o r k -- - - -  1 2 7

T o b a c c o  t r a d e  c o m m i s 

s i o n e r  _ _ _ _ _ _ _ _ _ _ _ _ _ i___  1 2 9

R e g i o n a l  w o r k  a t  W a s h i n g t o n .  1 2 9  

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 __  1 3 1

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  c o m m e r c e _ _ _ _ _ _ _ _ _ _ _ _ _  1 4 0

S t a n d a r d i z a t i o n  w o r k - - - - - - - - - - -  1 4 7

C o m p a r a t i v e  s t a t e m e n t  o f

s e r v i c e s  r e n d e r e d - - - - - - - - - - - - -   1 4 8

C o o p e r a t i o n  w i t h  o t h e r  d e 

p a r t m e n t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 4 9

R e c o m m e n d a t i o n s _ _ _ _ _ _ _ _ _ _  1 4 9

1 . F o r e i g n  s e r v i c e  b i l l ____  1 4 9

2 .  A d d i t i o n a l  f i e l d  o f f i c e s __  1 5 0

3 .  S p e c i a l i s t s  f o r  e x i s t i n g

f o r e i g n  o f f i c e s - - - - - - - - - - -  1 5 0
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G e n e r a l  a c t i v i t i e s _ _ _ _ _ _ _ _ _ _  1 5 1

O r g a n i z a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 1

C o n t a c t s  w i t h  i u d u s t r y ___  1 5 1

V i s i t i n g  c o m m i t t e e _ _ _ _ _ _ _  1 5 2

I n t e r n a t i o n a l  r e l a t i o n s ____  1 5 2

W e i g h t s  a n d  m e a s u r e s  c o n 

f e r e n c e _ _ _ _ _ __ _ _ _ _ _ _ _ _ _  1 5 2

S t a t e  u t i l i t y  c o m m i s s i o n

e n g i n e e r s  c o n f e r e n c e ____  1 5 2

N e w  c e r a m i c s  c o m m i t t e e _  1 5 2

A m e r i c a n  e n g i n e e r i n g  s t a n d 

a r d s  c o m m i t t e e _ _ _ _ _ _ _ _ _  1 5 2

F e d e r a l  s p e c i f i c a t i o n s

b o a r d _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 3

Bur eau op St andar ds— C o n t d .  P a g e

G e n e r a l  a c t i v i t i e s — C o n t i n u e d .  

N a t i o n a l  s c r e w  t h r e a d  c o m -

c o m m i s s i o n _ _ _ _ _ _ _ _ _ _ _ _  1 5 3

R e l a t i o n s  t o  G o v e r n m e n t

d e p a r t m e n t s _ _ _ _ _ _ _ _ _ _ _ _  1 5 3

P u b l i c i t y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 3

T e s t s  c o m p l e t e d _ _ _ _ _ _ _ _ _ _  1 5 3

S a l a r i e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 5

C o n s t a n t  o f  g r a v i t a t i o n ___  1 5 0

B a s i c  e l e c t r i c a l  s t a n d a r d s

a n d  u n i t s _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 6

M a g n e t i c  t e s t i n g  m e t h o d s —  1 5 6

C o m m e r c i a l  a p p l i c a t i o n s  o f

m e a s u r e m e n t s _ _ _ _ _ _ _ _ _ _  1 5 6

E l a s t i c  h y s t e r e s i s  r e s e a r c h -  1 5 6

S t u d y  o f  s p e c t r a  o f  t h e

c h e m i c a l  e l e m e n t s _ _ _ _ _ _  1 5 7

I m p r o v e m e n t s  i n  a e r i a l

m a p p i n g - - - - - - - - - - - - - - - - - - - - - - -  1 5 7

E y e  p r o t e c t i v e  b l u e  g l a s s —  1 5 7

P r o p e r t i e s  o f  a m m o n i a -- - - -  1 5 7

L o w  t e m p e r a t u r e  p l a n t - - - - -  1 5 7

V i s c o m e t r y - - - - - - - - - - - - - - - - - - - - - - -  1 5 8

T e s t i n g  o f  t h e r m o m e t e r s —  1 5 8

T e s t i n g  o f  p y r o m e t e r s - - - - - - -  1 5 8

R a d i o  a p p a r a t u s - - - - - - - - - - - - - -  1 5 8

D e v e l o p m e n t  o f  i m p r o v e d  

m e t h o d s  o f  c h e m i c a l

a n a l y s i s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 8

M e t a l l u r g i c a l  t e s t s  f o r  t h e

G o v e r n m e n t _ _ _ _ _ _ _ _ _ _ _ _  1 5 8

W e i g h t s  a n d  m e a s u r e s ____  1 5 9

C o n s t r u c t i o n  o f  a p p a r a t u s  

f o r  l a b o r a t o r y  a n d  o t h e r

p u r p o s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 9

G e n e r a l  a d m i n i s t r a t i v e  a n d

o f f i c e  w o r k - - - - - - - - - - - - - - - - - - - -  1 6 0

E q u i p m e n t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ICO

G e n e r a l  e q u i p m e n t  f o r  l a b 

o r a t o r i e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 0

L o n g i t u d i n a l  c o m p a r a t o r —  1 6 0

C i r c u l a r  d i v i d i n g  e n g i n e —  J 0 0

R e f r i g e r a t i n g  p l a n t  f o r

w a t c h  t e s t i n g - - - - - - - - - - - - - - - -  1 6 0

G e n e r a l  e x p e n s e s - - - - - - - - - - - - - - - - -  1 6 0

U p k e e p  o f  m e c h a n i c a l

p l a n t - - - - - - - - - -    ICO

E l e c t r i c a l  c o n s t r u c t i o n  a n d

r e p a i r  w o r k _ _ _ _ _ _ _ _ _ _ _ _  1 6 1

P l u m b i n g  a n d  s t e a m f i t t i n g -  1 6 1

M i s c e l l a n e o u s  r e p a i r s  a n d

a l t e r a t i o n s _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 1
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G e n e r a l  e x p e n s e s — C o n t i n u e d .

T r a v e l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -— —

L i b r a r y  b o o k s - - - - - - - - - - - - - - - - - -

C o n t i n g e n t  e x p e n s e s - - - - - - - - - -

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

N e w  r o a d s ,  g r a d i n g ,  e t c - - - - -

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 i l d i n g  c o d e s _ _ _ _ _ _ _ _ .—

C i t y  p l a n n i n g  a n d  z o n i n g —  

S t a n d a r d  S t a t e  M e c h a n i c s ’

L i e n  A c t  C o m m i t t e e ------

B e t t e r  h o m e s _ _ _ _ _ _ _ _ _ _ _ _

S t a t i s t i c a l  w o r k - - - - - - - - - - - - - - -

S e a s o n a l  o p e r a t i o n  i n  t h e  

c o n s t r u c t i o n  i n d u s t r i e s —  

V i t r e o u s  c h i n a  p l u m b i n g  f i x 

t u r e s  ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P r o p e r t i e s  o f  s o l d e r e d

j o i n t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H o l d i n g  p o w e r  o f  w o o d

s c r e w s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P r o p o r t i o n i n g  a n d  g r a d i n g

o f  c o n c r e t e  a g g r e g a t e s __

I m p a c t  s t r e n g t h  o f  r e i n 

f o r c e d  c o n c r e t e - - - - - - - - - - - - - -

S t e v e n s o n  C r e e k  e x p e r i m e n 

t a l  d a m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n s p e c t i o n  o f  c e m e n t - - - - - - - - - -

H a r d e n i n g  o f  c e m e n t _ _ _ _ _

D u r a b i l i t y  o f  g l a s s  t a n k

b l o c k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

W a t e r p r o o f e d  g y p s u m  p r o d 

u c t s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a n d  f o r  g y p s u m  p l a s t e r —  

M i s c e l l a n e o u s  l i m e  a n d  g y p 

s u m  p r o b l e m s _ _ _ _ _ _ _ _ _ _

P h y s i c a l  p r o p e r t i e s  o f  l i m e 

s t o n e s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M o l d i n g  s a n d s _ _ _ _ _ _ _ _ _ _ _

S p e c i f i c a t i o n s _ _ _ _ _ _ _ _ _ _ _ _

B r a n c h  l a b o r a t o r i e s _ _ _ _ _ _

T e s t i n g  m a c h i n e s - - - - - - - - - - - - - - - - -

S t r e n g t h  o f  b r i c k w o r k - - - - - - -

W e l d e d  r a i l s _ _ _ _ _ _ _ _ _ _ _ _ _

C a l i b r a t i o n  o f  t e s t i n g  m a 

c h i n e s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n v e s t i g a t i o n  o f  s t r e n g t h  o f

s t e e l  c o l u m n s _ _ _ _ _ _ _ _ _ _

L i n e s  o f  s t r e s s  i n  f a b r i c a t e d  

c o l u m n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bur eau of St andar ds—Co n t d .  P ag e

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 6 7

F i r e  t e s t s  o f  m a t e r i a l s ____  1 6 7

T h e a t e r  c u r t a i n s _ _ _ _ _ _ _ _ _  1 6 7

B u i l d i n g  s a f e t y  c o d e s _ _ _ _ _  1 6 7

S t r e n g t h  o f  m a t e r i a l s  a t

h i g h  t e m p e r a t u r e s _ _ _ _ _ _  1 6 7

I n s u l a t e d  s a f e s _ _ _ _ _ _ _ _ _ _ _  1 6 7

F i r e  i n t e n s i t y  a n d  d u r a t i o n .  1 6 7  

I g n i t i o n  p o i n t s  a n d  s p o n 

t a n e o u s  i g n i t i o n _ _ _ _ _ _ _ _  1 6 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—  1 6 7

M e a s u r e m e n t  o f  h i g h  v o l t 

a g e s ,  l a r g e  c u r r e n t s ,  a n d  

e l e c t r i c  p o w e r  i n  l a r g e

b l o c k s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 7

E l e c t r o l y s i s  a n d  s o i l  c o r r o 

s i o n  _ _ _ _ _ _ _ _ _ _ _    1 6 7

N a t i o n a l  E l e c t r i c a l  S a f e t y

C o d e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 8

S u r v e y s  o f  G o v e r n m e n t  t e l e 

p h o n e  s e r v i c e  a n d  d e 

f e n s e  o f  p a t e n t  s u i t s ____  1 6 8

G e n e r a l  c o o p e r a t i o n  w i t h  

S t a t e  u t i l i t y  c o m m i s s i o n s

a n d  u t i l i t y  c o m p a n i e s ___  1 6 8

I n v e s t i g a t i o n  o f  g a s  s e r v i c e

a n d  a p p l i a n c e s __ t_ _ _ _ _ _  1 6 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 9

R o u t i n e  c h e m i c a l  t e s t s _ _ _ _  1 6 9

R a d i o  r e s e a r c h _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 9

R e d u c t i o n  o f  i n t e r f e r e n c e _  1 6 9

P r o p a g a t i o n  o f  r a d i o  w a v e s .  1 6 9

R a d i o - d i r e c t i o n  f i n d e r - - - - - - - -  1 6 9

C o lo r  s t a n d a r d i z a t i o n _ _ _ _ _ _ _  1 7 0

C o n s i s t e n t  s y s t e m  o f  c o l o r

s t a n d a r d s _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 0

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 7 0  

U s e  o f  f e l d s p a r s  i n  w h i t e -

w a r e  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 0

C o n s i s t e n c y  o f  e n a m e l  s u s 

p e n s i o n s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 0

C l a y  f o r  s a g g e r s - - - - - - - - - - - - - - - -  1 7 1

D r y i n g  o f  c l a y  b o d i e s - - - - - - - -  1 7 1

W o r k a b i l i t y  o f  c l a y s - - - - - - - - - -  1 7 1

D a t a  o n  b u r n e d - c l a y  p r o d 

u c t s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 1

G e r m a n  a n d  A m e r i c a n  f i r e  

b r i c k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 1

P an e

1 6 1

1 6 1
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1 6 1

1 6 1
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1 6 2
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1 6 4
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1 6 4
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1 6 5

1 6 5

1 6 5
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1 6 7
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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 — C o n t i n u e d .

C e r a m i c s  A d v i s o r y  C o m m i t 

t e e  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 1

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 7 2

T e s t i n g  m e c h a n i c a l  a p p l i 

a n c e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 2

E l e v a t o r  s a f e t y  i n t e r l o c k s _  1 7 2

R a d i a t o r  a i r  v a l v e s _ _ _ _ _ _  1 7 2

A l t i t u d e  c h a m b e r  f o r  t e s t i n g

i n s t r u m e n t s _ _ _ _ _ _ _ _ _ _ _ _  1 7 2

A e r o n a u t i c  i n s t r u m e n t  s p e c 

i f i c a t i o n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 2

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 7 3

P r o d u c t i o n  o f  o p t i c a l  g l a s s -  1 7 3

V i s c o s i t y  o f  g l a s s _ _ _ _ _ _ _ _ _  1 7 3

R e d u c t i o n  o f  s t r a i n  i n  g l a s s -  1 7 3

L a r g e  g l a s s  d i s k _ _ _ _ _ _ _ _ _ _  1 7 3

I n v e s t i g a t i o n  o f  t e x t i l e s ____  1 7 4

E f f e c t  o f  l a u n d e r i n g  u p o n  

t h e r m a l  i n s u l a t i n g  v a l u e

o f  c o t t o n  b l a n k e t s _ _ _ _ _ _  1 7 4

P h y s i c a l  t e s t s  o f  y a r n s  o f

d i f f e r e n t  t w i s t _ _ _ _ _ _ _ _ _  1 7 4

I m p r o v e m e n t  o f  w e a r i n g  

q u a l i t y  o f  p a p e r  c u r r e n c y -  1 7 4

W a t e r  a b s o r p t i o n  o f  p a p e r -  1 7 4

U s e  o f  g l u e  i n  p a p e r _ _ _ _ _  1 7 4

A g i n g  o f  s o f t  r u b b e r  c o m 

p o u n d s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 5

G u a y u l e  r u b b e r _ _ _ _ _ _ _ _ _ _  1 7 5

S u g a r  s t a n d a r d i z a t i o n _ _ _ _ _ _  1 7 5

P r o d u c t o n  o f  c r y s t a l l i n e

l e v u l o s e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 5

N e w  s u g a r s  d i s c o v e r e d ___  1 7 5

D i s c o v e r y  o f  g e n t i o b i o s e  i n  

d e x t r o s e  ( c o r n  s u g a r )

m o l a s s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 5

I m p o r t e d  s u g a r  a n d  m o -

l u s s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 6

G a u g e  s t a n d a r d i z a t i o n _ _ _ _ _ _  1 7 6

T e s t i n g  o f  g a u g e s  f o r  m a n 

u f a c t u r e r s  _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 6

N e w  e q u i p m e n t  p u r c h a s e d  

f o r  g a u g e  s t a n d a r d i z a 

t i o n  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 6

C o o p e r a t i o n  w i t h  F e d e r a l

S p e c i f i c a t i o n s  B o a r d ____  1 7 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 7 7

M i n e - s c a l e  t e s t s _ _ _ _ _ _ _ _ _ _  1 7 7

Bubeau of St andar ds—Co n t d .  P ag e

M e t a l l u r g i c a l  r e s e a r c h _ _ _ _ _ _  1 7 7

P r o p e r t i e s  o f  s t e e l _ _ _ _ _ _ _ _  1 7 7

C o r r o s i o n  o f  m e t a l s _ _ _ _ _ _ '  1 7 8

R e s i s t a n c e  t o  w e a r  o f  c a r  

b e a r i n g s  a n d  s o u n d n e s s  o f

r a i l w a y  r a i l s _ _ _ _ _ _ _ _ _ _ _  1 7 8

M e t h o d s  o f  t e s t i n g  m e t a l s  

a n d  s t u d i e s  o f  t h e i r  p r o p 

e r t i e s - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 7 8

M e e t i n g s  o f  m e t a l l u r g i c a l

a d v i s o r y  c o m m i t t e e s -----  1 7 8

I n f o r m a t i o n  o n  m e t a l l u r g y -  1 7 8  

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  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 9

S t a n d a r d i z a t i o n  o f  p y r o -

m e t r i c  c o n e s _ _ _ _ _ _ _ _ _ _ _  1 7 9

O p t i c a l  p y r o m e t r y — - - - - - - - - - -  1 7 9

S o u n d  i n v e s t i g a t i o n - - - - - - - - - - - - -  1 7 9

A c o u s t i c  p r o p e r t i e s  o f  b u i l d 

i n g  m a t e r i a l s - - - - - - - - - - - - - - - -  1 7 9

P h o n e t i c s _ _ _ _ _ _ _ _ _   1 7 9

S u b s t i t u t i o n  o f  t u n i n g  f o r k

f o r  c h r o n o m e t e r --- - - - - - - - - -  1 7 9

I n d u s t r i a l  r e s e a r c h - - - - - - - - - - - - - -  1 7 9

B a t t e r y  i n v e s t i g a t i o n s - - - - - - -  1 7 9

E l e c t r i c a l  i n s u l a t i n g  m a t e 

r i a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 9

E l e c t r i c a l  r e c o r d i n g  s t r a i n

g a u g e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  IS O

T h e r m a l  c o n d u c t i v i t y  o f  i n 

s u l a t i n g  m a t e r i a l s  a t  h i g h

t e m p e r a t u r e s - - - - - - - - - - - - - - - - -  1 8 0

T h e r m a l  c o n d u c t i v i t y  o f  

c o m m e r c i a l  i n s u l a t i n g  m a 

t e r i a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 0

H e a t  t r a n s f e r  t h r o u g h

b u i l d i n g  w a l l s _ _ _ _ _ _ _ _ _ _  1 8 0

P r o p e r t i e s  o f  r e f r i g e r a t i n g

b r i n e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 0

T h e r m a l  p r o p e r t i e s  o f

s t e a m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 0

M e a s u r e m e n t  o f  f u e l  v o l a 

t i l i t y  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 0

A n t i f r e e z i n g  s o l u t i o n s  f o r

a u t o m o b i l e  r a d i a t o r s - - - - -  1 8 0

B e a r i n g  w e a r _ _ _ _ _ _ _ _ _ _ _ _  1 8 1

A u t o m o b i l e  t i r e s  f o r  G o v 

e r n m e n t  u s e _ _ _ _ _ _ _ _ _ _ _  1 8 1

M o t o r - c a r  b r a k e - l i n i n g  p e r 

f o r m a n c e  _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 1

B e h a v i o r  o f  s y n t h e t i c  t a n 

n i n g  m a t e r i a l s _ _ _ _ _ _ _ _ _  1 8 1



V I I I C O N T E N T S

Bur eau op St andar ds—C o n t d .  P ag e

I n d u s t r i a l  r e s e a r c h — C o n t d .

S u l p h i t e  c e l l u l o s e  e x t r a c t s

* f o r  t a n n i n g _ _ _ _ _ _ _ _ _ _ _ _  1 8 1

O r i f i c e  g a s  m e t e r s _ _ _ _ _ _ _ _  1 8 2

M e l t i n g  p o i n t s  o f  m e t a l s

a n d  a l l o y s _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 2

E x p a n s i v i t y  m e a s u r e m e n t s -  1 8 2  

S p e c i f i c a t i o n s  f o r  d e n t a l

m a t e r i a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 2

I n d u s t r i a l  m e t a l l u r g i c a l

p r o b l e m s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 2

I n d u s t r i a l  c h e m i s t r y _ _ _ _ _  1 8 3

S p e c t r o c h e m i e a l  a n a l y s i s __  1 8 3

A t o m i c  s t r u c t u r e  a n d  X

r a y s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 3

D e t e r m i n a t i o n  o f  s a l i n i t y  o f

s e a  w a t e r _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 3

I m p r o v e d  p h o t o g r a p h i c

e m u l s i o n s _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 4

P r e c i s e  m e a s u r e m e n t s  o f

p r e s s u r e s _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 4

W i n d  p r e s s u r e s  o n  s t r u c 

t u r e s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 4

C o o p e r a t i o n  w i t h  i n d u s t r y _  1 8 4

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 _ _ _ _ _ _ _ _ _ _ _ _  1 8 5

R a i l r o a d - t r a c k  s c a l e s _ _ _ _ _  1 8 5

M a s t e r - t r a c k  s c a l e s _ _ _ _ _ _ _  1 8 5

R a i l r o a d - t r a c k  s c a l e s  i n

g r a i n - w e i g h i n g  s e r v i c e __  1 8 6

T e s t - c a r  c a l i b r a t i o n _ _ _ _ _ _ _  1 8 6

S p e c i f i c a t i o n s _ _ _ _ _ _ _ _ _ _ _ _  1 8 6

G e n e r a l - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 8 6

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 8 6  

S i m p l i f i e d  p r a c t i c e  r e c o m 

m e n d a t i o n s  a c c e p t e d ___  1 8 6

R e c o m m e n d a t i o n s  in  p r o c e s s

o f  a c c e p t a n c e _ _ _ _ _ _ _ _ _ _ _  1 8 7

F i e l d  s u r v e y s  I n  p r o g r e s s _  1 8 8

A m e r i c a n  M a r i n e  S t a n d 

a r d s  C o m m i t t e e _ _ _ _ _ _ _ _  1 8 8

G e n e r a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 8

N a t i o n a l  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 i o n s ___  1 8 9

S p e c i f i c a t i o n  m a n u a l s  i n

p r o g r e s s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 9

C e r t i f i c a t i o n  p l a n _ _ _ _ _ _ _ _ _  1 8 9

L i s t  o f  t e s t i n g  l a b o r a t o r i e s .  1 8 9

R a d i o  s t a n d a r d i z a t i o n ____  1 9 0

A u t o m o b i l e - h e a d l i g h t  s t a n d 

a r d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 0

S a f e t y  s t a n d a r d s _ _ _ _ _ _ _ _ _  1 9 0

Bur eau op St andar ds—C o n t d .  P ag e

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 — C o n t i n u e d .

B a t t e r y  s t a n d a r d i z a t i o n __  1 9 0

H a n d b o o k  o n  o p t i c a l  d e s i g n .  1 9 0

S t a n d a r d  m a t e r i a l s - - - - - - - - - - - - -   1 9 0

D i s t r i b u t i o n  o f  s t a n d a r d

s a m p l e s - - - - - - - - - - - - - - - - - - - - - - - - -  1 9 0

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 1

B e t a - r a y  s p e c t r o s c o p y - - - - - - -  1 9 1

T e s t s  o f  r a d i u m  p r e p a r a 

t i o n s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 1

S u p e r c h a r g i n g  o f  a i r c r a f t

e n g i n e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 1

E c o n o m i c  v o l a t i l i t y  o f  m o t o r

f u e l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 1

F u e l s  f o r  h i g h - c o m p r e s s i o n

e n g i n e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 1

L u b r i c a t i o n  o f  a v i a t i o n  e n 

g i n e s _ _ _ _ _ _ _   1 9 2

O x i d a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 2

T r a n s f e r r e d  f u n d s _ _ _ _ _ _ _ _ _ _  1 9 2

O i l  p o l l u t i o n _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 2

R a d i o - d i r e c t i o n  f i n d e r  f o r

C o a s t  G u a r d _ _ _ _ _ _ _ _ _ _ _  1 9 2

H e l i u m  r e c o r d e r s - - - - - - - - - - - - - -  1 9 2

C h r o m i u m  p l a t i n g __ i _ _ _ _ _  1 9 3

C o r r o s i o n ,  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 -  1 9 3

E l e c t r i c a l l y  c h a r g e d  d u s t —  1 9 3

O p t i c a l  g l a s s - - - - - - - - - - - - - - - - - - - -  1 9 3

M i s c e l l a n e o u s _ _ _ _ _ _ _ _ _ _ _ _  1 9 3

G e n e r a l  r e c o m m e n d a t i o n s - - - - -  1 9 3

N e e d e d  i n c r e a s e  o f  f u n d s —  1 9 3

C o o r d i n a t i o n  o f  B u r e a u s  o f

M i n e s  a n d  S t a n d a r d s - - - - -  1 9 4

I n d u s t r i a l  u t i l i z a t i o n  o f

w a s t e  f a r m  p r o d u c t s ___  1 9 4

H e a t i n g  a n d  p o w e r  p l a n t —  1 9 4

M a s t e r - t r a c k  s c a l e _ _ _ _ _ _ _ _  1 9 5

M e d i c a l  a i d _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 5

C a r e  o f  b u i l d i n g s _ _ _ _ _ _ _ _ _  1 9 5

C a r e  o f  g r o u n d s _ _ _ _ _ _ _ _ _ _  1 9 5

I m p o r t a n t  l e g i s l a t i v e  p r o 

p o s a l s  a f f e c t i n g  t h e  b u 

r e a u _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 5

Bur eau of Fisher ies_ _ _ _ _ _ _ _  1 9 6

A l a s k a  f i s h e r i e s - - - - - - - - - - - - - - - - - - -  1 9 7

A l a s k a  f u r - s e a l  s e r v i c e _ _ _ 1—  1 9 8

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 _ _ _ _ _ _ _ _ _ _ _ _  1 9 9



C O N T E N T S I X

Bureau of Fisheries—Co n t d .

B i o l o g i c a l  i n v e s t i g a t i o n s - - - - - - -

F i s h e r y  i n d u s t r i e s _ _ _ _ _ _ _ _ _ _

Lighthouse Service----------------
M o r e  i m p o r t a n t  a c t i v i t i e s  o f  

t h e  L i g h t h o u s e  S e r v i c e  d u r 

i n g  t h e  y e a r _ _ _ _ _ _ _ _ _ _ _ _ _

A i d s  t o  n a v i g a t i o n _ _ _ _ _ _ _ _ _

E n g i n e e r i n g  c o n s t r u c t i o n ___

I m 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 i p m e n t - - - - - - - - - - - - - - - - -

A d m i n i s t r a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _

P e r s o n n e l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L i g h t h o u s e  d e p o t s _ _ _ _ _ _ _ _ _ _

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 i c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R e p l a c e m e n t  o f  v e s s e l s - - - - -

L i g h t h o u s e  t e n d e r s _ _ _ _ _ _ _

L i g h t s h i p s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Coast and Geodetic Survey—
P r o d u c t i o n  o f  c h a r t s _ _ _ _ _ _ _

I m p o r t a n c e  o f  i n s t r u m e n t

w o r k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o a s t a l  s u r v e y s _ _ _ _ _ _ _ _ _ _ _ _

A t l a n t i c  a n d  G u l f  c o a s t s _

P a c i f i c  c o a s t _ _ _ _ _ _ _ _ _ _ _ _ _

A l a s k a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H a w a i i a n  I s l a n d s _ _ _ _ _ _ _ _

P h i l i p p i n e  I s l a n d s _ _ _ _ _ _ _ _

P o r t o  R i c o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

G e o d e t i c  w o r k  a c c o m p l i s h e d -  

N e c e s s i t y  f o r  c o n t r o l  s u r v e y s -

M a g n e t i c  w o r k - - _ _ _ _ _ _ _ _ _ _ _

S e i s m o l o g y - - — - - - - - - - - - - - - - - - - - - - -

T i d e  a n d  c u r r e n t  o b s e r v a 

t i o n s  _ _ _ !_ _ _ _ _ _ _ _ _ _ _ _ _ _

C u r r e n t  s u r v e y ,  s o u t h e a s t 

e r n  A l a s k a _ _ _ _ _ _ _ _ _ _ _ _ _

T i d e  a n d  c u r r e n t  s u r v e y ,  

B o s t o n  a n d  P o r t s m o u t h

H a r b o r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

O c e a n  c u r r e n t s _ _ _ _ _ _ _ _ _ _ _

C o o p e r a t i o n  w i t h  o t h e r  

a g e n c i e s  i n  t i d e  a n d  c u r 

r e n t  w o r k _ _ _ _ _ _ _ _ _ _ _ _ _

A d d i t i o n a l  v e s s e l s  n e e d e d - - - - -

Bureau of Navigation_______
N a v i g a t i o n  l a w s _ _ _ _ _ _ _ _ _ _ _ _

R e o r g a n i z a t i o n  o f  m a r i t i m e

b u r e a u s  a n d  a c t i v i t i e s - - - - - - - -

L o a d  l i n e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R a d i o  s e r v i c e - - - - - - - - - - - - - - - - - - - - -

E n f o r c e m e n t  o f  t h e  n a v i g a 

t i o n  l a w s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 3 4 7 — 2 6 - - - - - - 2

Bur eau of Navigat ion—C o n t d .  P a c e

S h i p p i n g  c o m m i s s i o n e r s _ _ _ _ _  2 3 6

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 - - - - - - - - - - - - - -  2 3 6

P a s s e n g e r  a c t  o f  1 8 8 2 _ _ _ _ _ _ _  2 3 7

N a v i g a t i o n  r e c e i p t s _ _ _ _ _ _ _ _ _  2 3 7

P u b l i c a t i o n s - - - - - - - - - - - - - - - - - - - - - - - -  2 3 7

Steamboat Inspection Service- 238
P r o c e d u r e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3 8

C o o p e r a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3 8

B o i l e r  i n s p e c t i o n _ _ _ _ _ _ _ _ _ _ _  2 3 9

M o t o r - b o a t  i n s p e c t i o n _ _ _ _ _ _ _  2 3 9

F i r e  c o n t r o l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3 9

I n c l i n i n g  t e s t s _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4 0

T h e  S u p e r v i s i n g  i n s p e c t o r s __  2 4 0

P e r s o n n e l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4 0

S t a t i s t i c s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4 1

Patent  Office_______________ 242
C o n d i t i o n  o f  w o r k _ _ _ _ _ _ _ _ _ _  2 4 2

D i s p o s i t i o n  o f  o l d  m o d e l s ___  2 4 3

I m p r o v e m e n t s  i n  t h e  o f f i c e __  2 4 4

S t a t i s t i c s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4 4

Bureau of Mines____________ 250
D u t i e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 0

S a f e t y  i n  m i n i n g - - - - - - - - - - - - - - - - -  2 5 1

C o a l - m i n e  e x p l o s i o n s _ _ _ _ _  2 5 1

R o c k - d u s t i n g  o f  c o a l  m i n e s -  2 5 1  

I n f l a m m a b i l i t y  o f  c o a l - d u s t

p a r t i c l e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 1

C o a l - m i n e  f i r e s _ _ _ _ _ _   2 5 2

C a t a l y s i s  o f  m e t h a n e _ _ _ _ _  2 5 2

W o r k  i n  t h e  e x p e r i m e n t a l

m i n e _ _ _ _ _ _ _ _ _ _ - _____ _ 2 5 2

C o o p e r a t i o n  w i t h  m i n e s

s a f e t y  r e s e a r c h  b o a r d __  2 5 3

C h e m i c a l  a c t i o n  o f  e l e c t r i c

s p a r k - - - - - - - - - - - - -   2 5 4

E l e c t r i c a l  e q u i p m e n t  i n

m i n e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 4

M i n e  s a f e t y  b o a r d _ _ _ _ _ _ _ _  2 5 5

U n d e r g r o u n d  c o m m u n i c a 

t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 5

M e t a l - m i n e  f i r e s _ _ _ _ _ _ _ _ _ _  2 5 5

P e r m i s s i b l e  e x p l o s i v e s ____  2 5 5

E x p l o s i v e s  u s e d  i n  m e t a l

m i n e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 6

F a c t o r s  a f f e c t i n g  s a f e t y  o f

e x p l o s i v e s _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 6

P h o t o g r a p h i n g  t h e  f l a m e  o f

a n  e x p l o s i v e _ _ _ _ _ _ _ _ _ _ _  2 5 6

G a s e s  p r o d u c e d  b y  d e t o n a 

t i o n  o f  e x p l o s i v e s - - - - - - - - - -  2 5 6

E x p l o s i b i l i t y  o f  a m m o n i u m  

n i t r a t e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 6

P a g e

200

2 0 4

2 0 8

2 0 8

210

211

211

2 1 2

2 1 4

2 1 5

2 1 6

2 1 6

2 1 6

2 1 7

2 1 8

2 1 8

2 1 9

22 0

220

2 2 1

2 2 1

222

222

222

222

2 2 3

2 2 4

2 2 5

2 2 6

2 2 6

2 2 7

2 2 7

2 2 8

2 2 8

2 3 0

2 3 1

2 3 1

2 3 2

2 3 2

2 3 5



X C O N T E N T S

Burf.atj of Mines—Co n t i n u e d .  P a g e

T e a c h i n g  s a f e t y  t o  t h e  m i n e r .  2 5 7

R e s c u e  a n d  f i r s t - a i d  i n v e s t i 

g a t i o n s  a n d  t r a i n i n g

w o r k _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 7

S t a t e  a n d  l o c a l  f i r s t - a i d

m e e t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 7

A s s i s t a n c e  a t  m i n e  d i s a s 

t e r s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 8

S a f e t y  e x t e n s i o n  s e r v i c e __  2 5 8

H o l m e s  S a f e t y  A s s o c i a t i o n .  2 5 8

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 9

V e n t i l a t i o n  o f  m e t a l  m i n e s .  2 5 9

C o a l - m i n e  v e n t i l a t i o n - - - - - - - -  2 6 0

D e v e l o p m e n t  o f  n e w  r e s 

p i r a t o r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 0

A  n e w  c a r b o n  m o n o x i d e

r e c o r d e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 0

P h y s i o l o g i c a l  e f f e c t s  o f  a b 

n o r m a l  a t m o s p h e r i c  c o n 

d i t i o n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 0

S a n i t a r y  s u r v e y s  o f  m i n i n g

t o w n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 1

L e a d  p o i s o n i n g  In  t h e  m i n e s

o f  U t a h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 1

C a u s e s  o f  d e a t h  a m o n g

m i n e r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 1

O i l  p o l l u t i o n  o f  n a v i g a b l e

w a t e r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 1

P h y s i c a l  a n d  X - r a y  e x a m i 

n a t i o n s  o f  m i n e r s _ _ _ _ _ _  2 6 2

S t u d i e s  o f  s t r e a m  p o l l u t i o n .  2 6 2

A p p r o v a l  o f  n e w  g a s  m a s k s .  2 6 3

E t h y l  g a s o l i n e _ _ _ _ _ _ _ _ _ _ _ _  2 6 3

U s e  o f  s y n t h e t i c  a t m o s 

p h e r e s  b y  d i v e r s  a n d  c a i s 

s o n  w o r k e r s _ _ _ _ _ _ _ _ _ _ _  2 6 4

E f f i c i e n c y  i n  m i n i n g _ _ _ _ _ _ _ _  2 6 4

C o a l - m i n i n g  m e t h o d s _ _ _ _ _  2 6 4

C o a l - m i n e  l e a s e s _ _ _ _ _ _ _ _ _  2 6 5

E f f i c i e n c y  i n  b l a s t i n g  c o a l .  2 6 5

I r o n - o r e  m i n i n g _ _ _ _ _ _ _ _ _ . . .  2 6 5

M i n e  d r a i n a g e _ _ _ _ _ _ _ _ _ _ _  2 6 5

B l a s t i n g  i n  m e t a l  m i n e s __  2 6 5

P r e s e r v a t i o n  o f  m i n e  t i m 

b e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 6

L i q u i d - o x y g e n  e x p l o s i v e s

( L O X ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 6

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 _  2 6 7

I r o n  o r e s — I r o n  a n d  s t e e l _  2 6 7

B e n e f i c i a t i o n  o f  h i g h - s i l i c a

I r o n  o r e s _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 7

Bur eau of Mines— C o n t i n u e d .  P a g e

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 —  

C o n t i n u e d .

I r o n  o r e s — I r o n  a n d  s t e e l —  

C o n t i n u e d .

E x p e r i m e n t a l  b l a s t  f u r 

n a c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 7

F u n d a m e n t a l  r e a c t i o n s  i n

i r o n  b l a s t  f u r n a c e s ___  2 6 7

F e r r o m a n g a n e s e  f r o m

l o w - g r a d e  o r e s - - - - - - - - - - -  2 6 8

D i r e c t  p r o d u c t i o n  o f  s t e e l  2 6 8

C a s e  c a r b u r i z i n g  o f  s t e e l .  2 6 9

N o n f e r r o u s  m e t a l l u r g y - - - - - - -  2 7 0

M i l l i n g  i n  t h e  t r i - S t a t e

z i n c  d i s t r i c t _ _ _ _ _ _ _ _ _ _  2 7 0

D e t e r m i n a t i o n  o f  s p e c i f i c  

g r a v i t y  o f  o r e s  b y  s i n k -

a n d - f l o a t  m e t h o d _ _ _ _ _  2 7 0

P y r i t e  i n  f l o t a t i o n  c i r c u i t s  2 7 1

H y d r a u l i c  c l a s s i f i c a t i o n —  2 7 1

C r u s h i n g ,  g r i n d i n g ,  a n d

s i z i n g  o f  o r e s - - - - - - - - - - - - -  2 7 1

F l o t a t i o n  o f  p u r e  m i n 

e r a l s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 2

C a l c i n a t i o n  a n d  g r a v i t y  

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

b o n a t e  o r e s _ _ _ _ _ _ _ _ _ _  2 7 2

C o m b i n e d  r o a s t i n g  a n d  

f l o t a t i o n  o f  l e a d - z i n c

s u l p h i d e _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 2

R e s i s t a n c e  o f  m i l l  b a l l s  t o

w e a r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 2

“  B l u e  o r e  ”  o f  t h e  B l a c k

H i l l s ,  S .  D a k _ _ _ _ _ _ _ _  2 7 2

C o p p e r  p r e c i p i t a t i o n  b y

s p o n g e  i r o n _ _ _ _ _ _ _ _ _ _  2 7 3

S m e l t e r  p r o b l e m s _ _ _ _ _ _ _  2 7 3

P y r o m e t a l l u r g y  o f  l e a d —  2 7 4

H y d r o m e t a l l u r g y  o f  l e a d .  2 7 4

H y d r o m e t a l l u r g y  o f  z i n c .  2 7 4

E l e c t r o t h e r m i c  m e t a l l u r g y

o f  z i n c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 4

A c i d  p r o c e s s  f o r  t h e  e x 

t r a c t i o n  o f  a l u m i n a ___  2 7 4

E l e c t r o t h e r m i c  p r o d u c t i o n  

o f  a l u m i n u m  a l l o y s  

f r o m  l o w - g r a d e  b a u x i t e  2 7 4

R e c o v e r y  o f  m o l y b d i t e

f r o m  o r e s _ _ _ _ _ _ _ _ _ _ _ _  2 7 5

F e r r i c  s u l p h a t e  a n d  s u l 

p h u r i c  a c i d  p r o c e s s ___  2 7 5

P h y s i c a l  c h e m i s t r y  o f  t h e  
r e d u c t i o n  o f  m e t a l  

o x i d e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 6



C O N T E N T S X I

Bur eau o r  Mines—C o n t i n u e d .  

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 —  

C o n t i n u e d .

N o n f e r r o u s  m e t a l l u r g y — C o n .  

A p p l i c a t i o n  o f  o x y g e n  o r  

o x y g e n a t e d  a i r  t o  m e t a l 

l u r g i c a l  f i e l d s  a n d

p r o b l e m s _ _ _ _ _ _ _ _ _ _ _ _ _

N o n m e t a l l i c  m i n e r a l s — R e 

f r a c t o r i e s  

C a l c i n a t i o n  o f  s m a l l - s i z e d

l i m e s t o n e _ _ _ _ _ _ _ _ _ _ _ _ _ _

L i m e s t o n e  m i n i n g _ _ _ _ _ _ _ _

M e t a l l u r g i c a l  l i m e s t o n e - - - - -

S u r v e y  o f  m i c a  i n d u s t r y —  

Q u a r r y i n g  a n d  u s e  o f  s l a t e -  

A n h y d r i t e  a s  a  c e m e n t  r e 

t a r d e r  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E f f e c t  o f  s t e a m  o n  t h e  c a l c i 

n a t i o n  o f  l i m e s t o n e - - - - - - - -

X - r a y  s t u d i e s  o f  p l a s t e r  o f

P a r i s  a n d  l i m e _ _ _ _ _ _ _ _ _

I n c r e a s e  i n  n o n m e t a l l i c  r e 

s e a r c h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n c e n t r a t i o n  o f  f l u o r s p a r

o r e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R e q u i r e m e n t s  o f  r e f r a c t o 

r i e s  f o r  o p e n - h e a r t h  f u r 

n a c e s - - - - - - - - - - - - - - - - - - - - - - - - - - - -

P l o w  o f  h e a t  t h r o u g h  r e 

f r a c t o r y  w a l l s _ _ _ _ _ _ _ _ _ _

S e r v i c e  t e s t s  f o r  r e f r a c t o r i e s  

R e q u i r e m e n t s  f o r  r e f r a c t o 

r i e s  i n  t h e  m e t a l l u r g y  o f

z i n c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P e t r o l e u m  a n d  n a t u r a l  g a s —  

C o n s t r u c t i o n  o f  p i l o t  o i l -  

s h a l e  p l a n t  n e a r  R u l i s o n ,

C o l o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L o s s e s  o f  n a t u r a l  g a s  i n

p i p e  l i n e s - - - - - - - - - - - - - - - - - - - - -

C o n t r o l  o f  g a s  w e l l s _ _ _ _ _ _

E n g i n e e r i n g  s t u d i e s  o f  o i l

a n d  g a s  f i e l d s _ _ _ _ _ _ _ _ _ _

I n c r e a s e d  r e c o v e r y  o f  o i l

f r o m  s a n d s - - - - - - - - - - - - - - - - - -

S a f e t y  i n  t h e  o i l  i n d u s t r y _

P r o d u c t i o n  m e t h o d s  i n  e a s t 

e r n  o i l  f i e l d s _ _ _ _ _ _ _ _ _ _ _

M u d  f l u i d  f o r  o i l  a n d  g a s

w e l l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A p p l i c a t i o n  o f  v a c u u m  t o  

o i l  w e l l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Bureau of Mines—Co n t i n u e d .  P a g e

P e t r o l e u m  a n d  n a t u r a l  g a s —  

C o n t i n u e d .

E v a p o r a t i o n  l o s s e s  o f  g a s o 

l i n e  i n  s t o r a g e _ _ _ _ _ _ _ _ _ _  2 8 2

D r i l l - s t e e l  i n v e s t i g a t i o n ___  2 8 2

E x a m i n a t i o n  o f  A m e r i c a n

c r u d e  p e t r o l e u m s _ _ _ _ _ _ _  2 8 2

F r a c t i o n a l  d i s t i l l a t i o n  o f

p e t r o l e u m _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 2

C h e m i c a l  t r e a t m e n t  o f  l i g h t

p e t r o l e u m  d i s t i l l a t e s ____  2 8 2

E n g i n e  t e s t s  o f  l u b r i c a t i n g

o i l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 S 2

O x i d a t i o n  o f  l u b r i c a t i n g  o i l s  2 8 2

S a l v a g e s  i n  t h e  o i l  i n d u s 

t r y  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 3

R e c e n t  l i t e r a t u r e  o n  p e 

t r o l e u m  a n d  a l l i e d  s u b 

s t a n c e s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 S 3

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

o i l - s l i a l e  k e r o g e n _ _ _ _ _ _ _  2 8 3

T e c h n o l o g y  o f  o i l  s h a l e ___  2 8 3

R e m o v a l  o f  p a r a f f i n  d e 

p o s i t s  i n  o i l  w e l l s _ _ _ _ _ _  2 8 3

W a t e r  a n a l y s e s  a s  a n  a i d  t o

p e t r o l e u m  e n g i n e e r s - - - - - - -  2 8 4

H e l i u m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 4

H e l i u m  p r o d u c t i o n  p l a n t

N o .  1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 4

B o a r d  o f  h e l i u m  e n g i n e e r s -  2 8 4

C r y o g e n i c  r e s e a r c h  l a b o r a 

t o r y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 4

P u r i f i c a t i o n  o f  h e l i u m _ _ _ _  2 8 5

S u p p l i e s  o f  h e l i u m - b e a r i n g

n a t u r a l  g a s _ _ _ _ _ _ _ _ _ _ _ _  2 8 5

E c o n o m i c s  b r a n c h _ _ _ _ _ _ _ _ _ _  2 8 6

C o a l  d i v i s i o n _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 0

C o a l  e c o n o m i c s _ _ _ _ _ _ _ _ _  2 8 6

G o v e r n m e n t  f u e l  y a r d s —  2 8 6

D i v i s i o n  o f  m i n e r a l s  a n d

m e t a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 7

P e t r o l e u m  e c o n o m i c s  d i v i 

s i o n  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 7

D i v i s i o n  o f  m i n 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 —  2 8 7

S t a t i s t i c s  o n  m i n e r a l  c o m 

m o d i t i e s  _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 8

F o r e i g n  m i n e r a l  r e 

s o u r c e s  _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 9

M i n e  a c c i d e n t s  s t a t i s t i c s -  2 8 9

C o a l  a n d  o t h e r  s o l i d  f u e l s —

C o a l  p r o d u c t s _ _ _ _ _ _ _ _ _ _  2 8 9

P a g e

2 7 7

2 7 7

2 7 7

2 7 7

2 7 7

2 7 7

2 7 7

2 7 8

2 7 8

2 7 8

2 7 8

2 7 8

2 7 9

2 7 9

2 7 9

2 7 9

2 8 0

2 8 0

2 8 0

2 8 0

2 8 0

2 8 1

2 8 1

2 8 1

2 8 1

2 8 1



X I I C O N T E N T S

Bur eau of Mines— C o n t i n u e d .  P ago

C o a l  a n d  o t h e r  s o l i d  f u e l s —  

C o n t i n u e d .

B o i l e r  f u r n a c e s - - - - - - - - - - - - - - - - - -  2 8 9

C l i n k e r i n g  p r o p e r t i e s  o f

c o a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 9 0

P u l v e r i z e d  c o a l  f o r  m a r i n e

b o i l e r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 0

P r o p e r t i e s  o f  c o k e _ _ _ _ _ _ _ _ _ _  2 9 0

U s e  o f  f u e l s  i n  s m a l l  d o 

m e s t i c  b o i l e r s _ _ _ _ _ _ _ _ _ _ _ _  2 9 1

W a s h a b i l i t y  o f  l i n e  c o a l  o n

t a b l e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 1

C o a l - m i n e  s a m p l i n g _ _ _ _ _ _ _ _  2 9 2

D e t e r m i n a t i o n  o f  s u l p h u r  i n

c o a l  a n d  c o k e _ _ _ _ _ _ _ _ _ _ _ _  2 9 2

C o a l  a n a l y t i c a l  l a b o r a t o r y -  2 9 2

B o i l e r - w a t e r  c o n d i t i o n i n g —  2 9 3

O r i g i n  a n d  c o n s t i t u t i o n  o f

c o a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 3

S p o n t a n e o u s  c o m b u s t i o n  o f  

c o a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 3

Bur eau of Mines— C o n t i n u e d .  P ag e

C o a l  a n d  o t h e r  s o l i d  f u e l s —  

C o n t i n u e d .

H e a t  o f  c a r b o n i z a t i o n  o f

c o a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 3

L o w - t e m p e r a t u r e  c a r b o n i 

z a t i o n  o f  U t a h  s u b b i t u -

m i n o u s  c o a l _ _ _ _ _ _ _ _ _ _ _ _  2 9 4

R e a c t i v i t y  o f  c o k e - - - - - - - - - - - - -  2 9 4

G a s e s  f r o m  l o w - t e m p e r a 

t u r e  c a r b o n i z a t i o n _ _ _ _ _ _  2 9 4

C o m p o s i t i o n  o f  o i l s  f r o m  

l o w - t e m p e r a t u r e  d i s t i l l a 

t i o n  o f  c o a l _ _ _ _ _ _ _ _ _ _ _ _  2 9 4

S y n t h e t i c  m o t o r  f u e l  f r o m

w a t e r  g a s _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 4

S m o k e  a b a t e m e n t - - - - - - - - - - - - -  2 9 4

M a n u f a c t u r e d  g a s  o n  P a 

c i f i c  c o a s t _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 4

F u e l  e c o n o m y  i n  G o v e r n 

m e n t  b u i l d i n g s - - - - - - - - - - - - - -  2 9 5
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S E C R E T A R Y  O F  C O M M E R C E

F O U R T E E N T H  A N N U A L  R E P O R T

O F  T H E

Depar t ment  of Commer ce,
Off ice of t he Secr et ar y, 

W ashington , Novem ber 2, 1926.
T o th e  Pr esident  :

I  have the  hon or to  subm it he rew ith  fo r  transm ission  to  C ongress 
th e  F o u rte e n th  A n n u a l R e p o rt o f th e  S ec re ta ry  o f  C om m erce, in 
six p a r ts , as fo llo w s:

I . P ro gress in e lim ination  o f waste.
I I .  F o re ig n  trade .

I I I .  Econom ic review .
IY . A eronau tics.

V. L eg isla tive  recom m endations.
V I . C ondensed rep o rts  o f bureaus.

T he  rep o rt has been p rep a red  fo r  transm ission  to  C ongress, as re 
qu ired  by  th e  o rgan ic  a c t o f th e  depa rtm en t.

Y ours fa ith fu lly ,
Her ber t  Hoover , 

Secretary o f Commerce.

1



P a r t  I .— P R O G R E S S  I N  E L I M I N A T I O N  O F  W A S T E

[ B y  H b b b k b t  Hoovbb, S e c r e t a r y  o f  C o m m e r c e ]

T h e  genera l m ovem ent th ro u g h o u t th e  co un try  fo r e lim in atio n  o f 
w aste in  p rodu ction  an d  d is tr ib u tio n  has m ade steady  progress. 
T he D ep artm en t o f Com m erce, in  con tin ua tion  o f its  w ork o f the 
p a s t five years, lias devoted m uch o f its  ac tiv ities to th is  end.

W hile  various d iv isions o f th e  d e p a rtm e n t have  been active ly  
a id in g  in  th e  cam paign  in  m any  specific d irections, i t  m u st be borne 
in  m ind  th a t  th e  w hole p ro g ram  is one fun da m en ta lly  to  stim u la te  
action  am ong ind ustries , trades , and  consum ers them selves. I t  is 
obviously  n o t th e  fun ctio n  o f governm en t to  m anage business, b u t fo r 
i t  to  re c ru it an d  d is tr ib u te  econom ic in fo rm a tio n ; to  investiga te  
econom ic and scientific p rob lem s; to  p o in t ou t th e  rem edy fo r  eco 
nom ic fa ilu re  o r th e  road  to  p rogress ; to  in sp ire  an d  assist in  coopera 
tive  action in reduction  o f w aste— surely  a ll these a re  well w ith in  the  
p ro p e r field o f pub lic  service.

I t  seems w o rth  w hile a t a ll tim es to  re ite ra te  th e  fun da m en ta l p u r 
poses o f  th is  cam paign . T h e  objectives w h ich  und erlie  i t  have  bu t 
one pu rp o se ; th a t  is, to  m a in ta in  A m erican  s tan d a rd s  o f  liv in g  fo r 
bo th  w orkers and farm ers , and  to  p lace p rod u ctio n  on a m ore stab le  
fo o tin g  by  e n la rg in g  consum ption  and  e x p o rt m ark e ts  th ro u g h  
reduced p rodu ction  and d is tr ib u tio n  costs. T h e  h ig h  s ta n d a rd s  o f 
liv in g  enjoyed by  the  A m erican  people are  th e  re su lt o f  stead ily  
m oun ting  pe r cap ita  p ro du ctiv ity . T h e re  is on ly  one w ay to  fu r th e r  
advance these s tan d a rd s , and  th a t  is by  im proved  m ethods and  
processes, by  th e  e lim ination  o f w aste  in  m ater ia ls  and  m otion in  
o u r p rod uc tion  and d is tr ib u tio n  system . T he m oral an d  in te llec tua l 
p ro gress o f  th e  N ation  is no t th e  o ffsp rin g  o f  po v erty  o r low liv in g  
stan d a rd s . T he incentives to  crim e decrease w ith  in creasing  secu rity  ; 
th e  o p p o rtu n ity  fo r  education , an d  th e  g ro w th  o f u n d e rs tan d in g  a re  
th e  p ro d u cts o f  economic p rogress—n o t o f econom ic degeneration . 
D evotion  to  economic im provem en t w he the r in  in d iv id u a l effort o r  in  
im proved  m ethods en larges th e  field o f leadersh ip  ; i t  is no t a s tim u 
la n t  o f  id le o r  luxu rio us  liv ing .

J u s t  as 20 years ago we und ertook  na tion -w ide  conservation  o f 
o u r n a tu ra l resources, so we m ust to -d ay  even m ore  v igo rously  sus 
ta in  th is  cam paign  o f  be tte r  na tion -w ide  u tiliza tio n  o f o u r in d u s tria l 
resources and  effort. M ore especially  is th is  th e  case in  view  o f 
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th e  m any  com plex forces w hich have  arisen  fro m  th e  w ar, and  p a r 
ticu la rly  th e  difficulty o f m a in ta in in g  o u r situ a tion  as a g a in s t th e  
com petition  o f a w orld  o f low er s tan d a rd s  overseas.

T he  te rm  “ elim in atio n  o f w a s te ” is  sub ject to  some objec tion as 
c a rry in g  the  im plica tio n  o f  in d iv id u a l o r w illfu l w aste. I n  th e  
sense used in these discussions e lim inatio n  o f w aste re fe rs  w holly 
to  those w astes w hich  can be e lim ina ted  solely by  cooperative  action 
in  th e  com m unity. I t  does no t re fe r  to  any  single  p roducer, fo r  in  
th e  m a tte rs  here  discussed he  is in d iv id u a lly  helpless to  effect th e  
rem edy. N or does th e  e lim inatio n  o f such wastes im ply  any lessening 
o f f a i r  com petition o r any  in fr in g em en t o f th e  re s tra in t o f tra d e  
laws. I n  fac t, th e  m ost casual inv estig a tion  o f th e  w ork in  p rogress 
w ill show  th a t  its  accom plishm ent establishes m ore  he a lth y  com peti 
tion . I t  p ro tec ts  and  p reserves th e  sm alle r -un its  in  th e  business 
w orld . I t s  re su lts  a re  an  asset alike  to  w orker, fa rm er, consum er, 
and  business m an.

I t  m ay be w orth  w h ile  rep ea tin g  th e  m a jo r d irec tions fo r  n a tion a l 
effort as th ey  w ere ou tlin ed  by  th e  d ep a rtm en t a t  th e  be g in n in g  o f 
th e  u n d e rta k in g  five y ears ago :

1. E lim in a tio n  o f th e  w aste im posed by  in adequate  ra ilw ay  tra n s 
p o rta tio n , by  im proved  eq u ipm en t and  m ethods, and  th e  estab lish 
m en t o f b e tte r  cooperation.

2. V igorous u tiliza tio n  o f ou r w a te r resources fo r  cheaper tr a n s 
p o r ta tio n  o f bu lk  com m odities, flood contro l, rec lam ation , and  pow er.

3. E n la rg e d  e lec trification  o f th e  co un try  fo r  th e  sav in g  o f fuel 
and  labor.

4. R eduction  of th e  g re a t w aste o f booms and  slum ps o f th e  “ busi
ness c y c le ” w ith  th e ir  in te rm itten t waves o f unem ploym en t and  
ba nk ru p tcy .

5. R eduction  o f seasonal va ria tio n s in  em ploym en t in  construction 
and  o th e r industries.

6. R eduction  o f w aste in  m an u fa c tu re  and  d istr ib u tio n  th ro u g h  the  
establishm en t o f s tan d a rd s  o f qu ality , s im plification  o f g rades, d im en 
sions, and  pe rfo rm an ce  in  nonsty le  artic le s o f com m erce; th ro u g h  
th e  red uction  of unnecessary  v a rie tie s; th ro u g h  m ore u n ifo rm  busi 
ness docum en ts such as specifications, b ills  o f la d ing , w arehouse 
receipts, etc.

7. D evelopm en t o f p u re  and  app lied  scientific research  as the  
fo un d atio n  o f genuine  labor-sav in g  devices, b e tte r  processes, and 
sounder m ethods.

8. D evelopm en t o f cooperative  m ark e tin g  an d  b e tte r  te rm in al 
fac ilities fo r  a g ricu ltu ra l p ro du cts in  o rde r to  reduce  th e  w aste in  
ag ricu ltu ra l d istr ib u tio n .

9. S tim ula tio n  o f com m ercial a rb itra tio n  in  o rde r to  e lim inate  the  
w astes o f litig a tio n .
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10. R eduction  o f th e  w aste  a ris in g  fro m  in d u s tria l s tr ife  betw een 
em ployers an d  em ployees.

W h a t th e  co un try  as a  w hole ha s accom plished d u r in g  th e  p a s t 
five years in increased n a tio n a l efficiency in  these d irec tions is beyond 
any possib ility  o f m easurem ent. N or does th e  D ep artm en t o f C om 
m erce lay  c laim  to  c re d it fo r  th e  g re a t p ro gress th a t  has been m ade, 
save as we m ay have helped  to  organ ize  a definite pub lic  m ovem ent. 
T h a t  m ovem ent is th e  resu lt o f a rea liza tion  by  every g rou p— busi 
ness m en, in d u s tria l leaders, engineers, and  w orkers— of th e  fu n d a 
m en ta l im portance  o f th is  business o f w aste e lim ination . I n  su p p o rt 
o f th is  m ovem ent we have  h ad  th e  benefit o f no tab le  advances in 
science, m any  inven tions, m uch increased economic u nd erstan d in g , 
and  p roh ib ition .

T h an k s  to  e lim ina tion  o f w aste an d  these o th er  co n tr ib u tin g  fac to rs, 
we can as a N ation  show one o f th e  m ost asto n ish ing  tran sfo rm a tio n s  
in  economic h isto ry , th e  epitom e o f w hich  lies in  th e  fo llow ing  tab le  
fro m  th e  D ep artm en t o f L a b o r:

Movement of wages and prices, 1920-1926 

[1913=100]

Y e a r
U n io n
w age
ra te s

P ric e s  * Y e a r
U n io n
w a ge
ra te s

P r ic e s  i

1 9 2 0 .. . ......................................... 199 226 1924.............................................. 228 150
1921.............................................. 206 147 1925.............................................. 238 159
1022.a ......................................... 193 149 238 150
1923.............................................. 211 154

i A ve ra ge  w ho le sa le  p ric e s  o f a ll  co m m o d itie s .

These figures dem onstra te  one positive  th in g —th e p a ra lle l increase 
o f w ages w ith  decreasing  price.

A  com parison  w ith  sim ilar  B ritis h  indexes gives evidence th a t  
these  resu lts  a re  pecu lia r to  th e  U n ite d  S ta te s, fo r  th ere  w as here 
a decrease in stead  o f an increase  in  wage.

Index numbers of wages and prices, Great Britain, 1920-1925
[1913-100]

Y e a r W ag e
ra te s

P r ic e s  * Y e a r W ag e
ra te s P r ic e s  1

1920................................ . ............ 256 283 1923.............................................. 171 162
1921.............................................. 239 181 1924.............................................. 173 174
1922.............................................. 185 159 1925.............................................. 175 166

1 A v e ra g e  w h o le sa le  p r ic e s  o f a ll  c o m m o d itie s .
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T he  ac tiv ity  o f th e  D e p a rtm e n t o f C om m erce in  th e  field o f w aste 
e lim ina tion  is in d ica ted  by th e  fac t th a t  since the  w ork  was launched 
in  1921 over 1,200 g ro u p  conferences have  been held , p rac tica lly  a ll 
a t  th e  request o f th e  in d u stries  them selves, and  343 com m ittees are  
now  a t w ork  in  cooperation  w ith  th e  de p a rtm en t on va rio us phases 
o f  th e  p rog ram . T he p rog ress o f th e  N atio n  in  these m a t t e s  is in d i 
cated  by the  fo llow ing  condensed sta tem en ts by d ep a rtm en t officials 
in  touch  w ith  d ifferen t fields o f  ac tiv ity .

T hese specia l notes upon the p rogress o f w aste e lim ina tion  
and  im p o rta n t de p a rtm en ta l ac tiv ities d u r in g  th e  year in  th is  con 
nection  have been p rep a red  un d er  th e  d irec tion  o f J u liu s  K lein , 
d ire c to r , B u reau  o f F o re ig n  and  D om estic C om m erce; D r. G eorge 
K . B urgess, d irec to r, B u reau  o f S ta n d a rd s ; W illiam  M . S te u a rt, 
d irec to r, B ureau  o f the  C ensus; S co tt T u rn e r , d irec to r, B ureau  o f 
M ines; w ith  th e  co llabora tion  o f P a u l S. C lapp , R ay  M. H udson , 
D r. A ddam s S. M cA llister, E d w a rd  E y re  H u n t, Jam es  S. T ay lo r, 
N. F . T itu s , A . L ane C richer, D r. E . D an a D u ra n d , F . G. T ryon , 
E . G. H o lt, M ortim er L ane, and  others.

E L I M I N A T I O N  O F  W A S T E  I N  R A I L W A Y  T R A N S P O R T A T I O N

P ro b ab ly  the  m ost o u ts ta n d in g  single  in d u s tria l accom plishm ent 
since th e  w ar has been the  reo rg an iza tion  o f ou r A m erican  railw ays. 
O u r tra n sp o rta tio n  w as no t only dem oralized by G overnm en t op e ra 
tion  d u r in g  th e  w ar bu t had  suffered from  chron ic  car  sh o rtages an d  
insufficient service, no t on ly  a f te r  th e  w ar bu t fo r  m any  years befoi-e. 
T he annu al loss fro m  th is  period ic  s tra n g u la tio n  in tra n sp o rta tio n  
was estim ated  in the  d e p a rtm e n t’s annu al re p o rt o f 1925 to am oun t 
to hu n dred s o f m illions a year. T he insufficiency of tra n sp o rta tio n  
in te rfe re d  w ith  steady  in d u s tria l opera tions, c rea ted  in te rm itte n t em 
p loym en t, increased th e  costs o f p rodu ction  and , th ro u g h  period ic 
stra n g u la tio n , caused h igh  prices to  th e  consum er. M an u fa c tu rers 
and  d is tr ib u te rs  w ere com pelled to c a rry  excessive inven tories as a 
p ro tec tiv e  m easure, th u s  n o t only  in creasing  th e  am ou n t o f c ap ita l 
requ ired  in th e  business, bu t m u ltip ly in g  the  d ang er o f loss by p rice 
fluc tuation .

T h e  ra ilw ays, d u r in g  th e  p a s t five years, no t only have b u ilt  up  
adequate  service and g iven a com plete co rrection  to these ills, bu t 
they have, by g re a t ab ility  o f th e ir  m anagers, g rea tly  reduced tra n s 
p o rta tio n  costs and th u s  m ade ra te  reductions possible w hich w ould 
no t have been o th erw ise 'th e  case.
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N o b e tte r  in d ica tion  o f these  accom plishm ents can be g iven  th an  is 
show n in the  fo llow ing  table , w hich show s increasing  efficiency in 
every d irec tion— equipm ent, m anagem en t, an d  personnel.

F isc a l y e a rs
N u m b e r  of 
e ars  lo ad ed

T o n s , 
av erag e  

t r a in  lo ad

C ar-
m iles  p e r  
c a r-d a y

A ve ra ge  
n u m b e i  of 
e m p lo y e e s

R e v e n u e  
f re ig h t  ton - 
m ile s  h a n 

d le d  p e r  
e m p lo y ee

R e v e n u e  
p e r  ton - 

m ile

1921...................................................... 42,332, 670 687 24.4 1,869,501 214,667
Cent8 

1.179

1922..................................................... 40,657,504 656 22 .9 1,643,000 213,960 1.239

1923..................................................... 47,192, 796 704 25 .7 1,770,000 243,523 1.126
1924..................................................... 48, 991, 763 706 27.3 1,850,000 236, 074 1.121

1925..................................................... 49,677, 771 731 27.3 1, 765,169 247, 788 1.108

1926..................................................... 51,916, 798 752 | 29.5 1, 782,733 264,152 1.092

I t  is an  in te re stin g  com m entary upo n  G overnm en t opera tion  th a t  
p r iv a te  en te rp rise  has been able to  opera te  th e  ra ilw ays  w ith  fa r  
few er em ployees and a t  th e  sam e tim e load  a lm ost 15 p e r  cen t m ore 
cars th a n  th e  G overnm ent ad m in is tra tion . I n  1920, th e  la s t year  
o f G overnm en t opera tion , th e  to ta l num ber o f em ployees rose to 
1,999,000 as com pared  w ith  1,783,000 in  1925.

T he  resu lt o f th is  g re a t reo rgan iza tio n  upon th e  w hole economic 
fab ric  o f th e  co un try  has been far-re ach in g . R ap id  d isp atch  has 
g re a tly  reduced th e  inven to ries o f th e  co un try , has co n trib u ted  to  
stab iliz a tio n  o f p rod u ctio n  and  em ploym en t, and  has increased  th e  
efficiency o f a ll p rodu ction  and d istr ib u tion .

O ne o f th e  con trib u tio ns  to  th is  success, and  a fine exam ple  o f 
coopera tion  between d ifferen t in d u stries  and  trades , has been th e  
g re a t service o f th e  reg ional adv iso ry  bo ards crea ted  by  th e  A m erican  
R ailw ay  A ssociation. T hese  boards have  been o rganized in  p ra c 
tica lly  every section o f th e  coun try , and  a re  rep resen ta tive  o f a ll 
o f th e  sh ipp ers and  receivers in  each te r r i to ry — farm ers, m an u fac 
tu re rs , and  d istr ib u te rs. T ra n sp o rta tio n  needs have  been analyzed 
and  an tic ip ated  q u a r te r ly ; car req u irem en ts a re  reg u la rly  estim ated. 
T he boards have also m ade studies o f m ark ets and  m ark e tin g  m e th 
ods in  th e  p rom otion  of m ore even d is tr ib u tio n  o f com m odities; 
they  have  con trib u ted  to  th e  so lu tion  o f ra ilw ay  p rob lem s o f be tte r  
lo ad in g  an d  h ig he r op e ra tin g  efficiency.

A s a p a r t  o f the  p lan  o f  cooperation  th e  d ep a rtm en t is  now  con 
du c tin g  an  economic survey in  F lo r id a  o f  th e  stocks on h an d , m ethods 
o f d is tr ib u tio n , and  estim ated  c a r req u irem en ts o f p r in c ip a l com 
m odities m ov ing  to  and  from  F lo rid a .



A n o th e r  p o in t o f th e  cooperation  o f th e  de p a rtm en t w ith  the 
sh ipp ers a n d  ra ilw ay s is in  th e  developm ent o f b e tte r  m ethods o f 
pack ing . F ro m  genera l rep o rts  o f resu lts  ob ta ined  in th is  d irection , 
th e  cla im s fo r  dam age a g a in s t th e  ra ilw ays  have  been reduced be 
tw een 1920 and  1925 fro m  app ro x im a te ly  $120,000,000 to  $37,000,000. 
T he d ep a rtm en t has coopera ted  also in s tan d a rd iza tio n  o f fo rm s and  
con trac ts  used in  in du strie s associated w ith  tra n sp o rta tio n  w hich 
has con trib u ted  to  redu ction  o f d is tr ib u tio n  cost.

M any unsolved problem s in tra n sp o rta tio n  co n fro n t us. M uch 
th o u g h t m ust be g iven  th e  co ord ination  o f ou r ra ilw ay  and  w a te r 
fac ilities. T he  econom ic re la tio n  betw een m oto r-truc k  and less-than- 
carload  ra ilro a d  d is tr ib u tio n  is im p o rta n t. M uch can  be gathe red  
fro m  fu r th e r  stud y  in  dom estic pack ing . E n la rg e d  ac tiv ity  in  con 
nection  w ith  th e  S h ip p e rs ’ A dv iso ry  B oards w ill tend  fu r th e r  to  
reduce w astes in  d istr ib u tio n . W ith  the  hand-to -m outh  buy ing  p e r 
m itted  by  re liab le  an d  ra p id  ra ilw ay  delivery , know ledge of stocks 
on h a n d  in  variou s reg ions, an d  o f th e  probable  car  requ irem en ts 
fo r  th e  com ing q u a rte r, w ill be of increasing  value. A d d ition a l 
stud y  o f the d is tr ib u tio n  o f perishab les by p roducers, sh ippe rs, an d  
receivers m ay  a id  m a te ria lly  to  th e  e lim ination  o f w aste  in  the  d is 
tr ib u tio n  o f foodstuffs.

E L I M I N A T I O N  O F  W A S T E  T H R O U G H  E N L A R G E D  E L E C T R I F I C A T I O N

I n  e a r lie r  pub lica tion s o f th e  de p a rtm en t, such as “ S u p e r P ow er 
S tu d ie s in  N o rth ea ste rn  S ection  o f th e  U n ited  S ta te s,” g re a t em 
phasis  was la id  upon the  possib ilities o f th e  e lim in atio n  o f w aste 
w hich  lay  in  th e  tra n s fo rm a tio n  o f th e  pow er in d u s try  th ro u g h  the  
discoveries in  th e  science o f long-d istance  transm ission  and  th e ir  
ap p lica tion  by  la rg e  cen tra l gene ra tio n  p lan ts  feed ing  la rge  system s 
and  th e ir  in terconnection  w ith  each o ther. S uch sav ings la y  in  the  
g re a te r  econom y in  pow er p rod u ctio n  by  sav ing  fuel and  labo r by 
th e  la rg e r  c en tra l p la n ts ; th e  redu ction  o f th e  am oun t o f reserve 
equ ipm en t req u ired ; a b e tte r  average  load  fa c to r, and  th u s less 
equ ipm en t, th ro u g h  poo ling  o f th e  da ily  an d  seasonal fluctuations, 
to g eth e r w ith  w id er d iversification  in  use; m ore secu rity  aga in st 
in te rru p tio n ; b e tte r  u tiliza tio n  o f w a te r pow er by  ap p ly in g  i t  to  
base loads w hile m ak in g  steam  c a rry  th e  peak s; u tiliza tio n  of sec 
on d ary  pow er from  th e  seasonal flow o f stream s to  th e  p a r tia l re lief 
o f s te a m ; sav in gs in  in d u s try  by  rep lacem en t o f fac to ry  steam  p lan ts , 
th e  increased  day  load  being  su pp lied  by  th e  sam e gene ra tio n  equ ip 
m en t as n ig h t load fo r c ities; th e  la rg e r  ap p lica tion  o f pow er in  
rep lacem en t o f  fa c to ry  la b o r; an d  likew ise th e  econom ies in  the  
household an d  fa rm  app lica tio n  o f pow er.
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A ll o f these an tic ip a ted  values have  been rea lized  in an e x tra o r 
d in a ry  degree  th ro u g h  th e  in itia tiv e  and  genius d isp layed  in the  
e lectrica l in d u stry . T he e lectrical g en e ra tin g  capacity  in th e  coun 
t r y  has increased fro m  14,280,000 to  23,840,000 k ilow atts  in five years, 
an increase o f 67 p e r  cent. A ltho ug h  66 pe r cent o f o u r energy o u t 
p u t is from  fuel the  developm ent o f w a te r pow er has been m ost 
active. O f  th e  to ta l o f 8,300,000 w a te r horsepow er now developed 
and  connected in to  the  system s 2,500,000 horsepow er, o r some 43 
pe r cent, ha s been set to  w ork  in th e  la st five years. T he enorm ous 
savings th a t  have been m ade in fuel consum ption  are  in d ica ted  by 
th e  fa c t th a t  w hile th e  e lec trical o u tp u t o f fu e l-bu rn in g  cen tra l 
s ta tio n s increased 67 pe r cent in  five years th e  fuel used increased 
less th a n  15 p e r  cent. T he average  consum ption  of coal o r its  equiv 
a len t by such cen tra l electrica l gene ra tio n  p la n ts  decreased fro m  3 
pounds p e r  k ilo w a tt ho u r in 1920 to  2.1 pounds d u r in g  1925, a sav ing  
a t th e  average  ra te  o f 11,500,000 tons pe r an n u m ; new w a te r pow er 
effected a fu r th e r  annu al sav ing  equ ivalent to  3,100,000 tons.

T h ere  has been a  la rg e  increase in  th e  ap p lica tion  o f e lectrical 
pow er in  m an u fa c tu rin g , and  w hile th ere  has been an increase d u r 
in g  th is  period  o f betw een five and  six m illion  horsepow er used in 
fac to ry  p rod uc tion , th e re  has been no increase in boilers an d  engines 
in s ta lled  w ith in  these p lan ts, the  increase h av in g  been m ade a lm ost 
en tire ly  by  e lectrical m otors op era ted  th ro u g h  purchased  pow er. 
T h e re  has also been a tra n sfo rm a tio n  fro m  d ire c t connected steam  
eq u ipm en t w ith in  fac to ries to  fac to ry  e lectrical gene ra tio n  fo r  d is 
tr ib u tio n  th ro u g h o u t the  p lan ts  u n til  a t  th e  p resen t m om ent a p p a r 
en tly  70 p e r  cent o f fac to ry  pow er is de livered  to th e  m achines 
e lectrica lly .

T he  app lica tio n  o f  e lectrical pow er to  hom e use has received enor 
m ous expansion . T he  num ber o f hom es served has increased in  six 
years fro m  5,700,000 to  over 15,000,000. T he num ber o f farm s served  
is ex p an d in g  ra p id ly , and  in some S ta tes, such as C a lifo rn ia , fa rm  
e lec trification f a r  exceeds th a t  in  any  o th e r loca lity  in  th e  w orld . 
O w ing to  the  economies b ro u g h t abou t th ro u g h  cen tra l generation  
and in terconnection and  th ro u g h  the  advances in e lectrical science 
the  average  p rice  of pow er th ro u g h o u t th e  coun try  is now som ew hat 
less th a n  before th e  w ar. it  be ing  one o f th e  few  com m odities to  be 
delivered  on less th a n  a p re -w ar basis.

T h is  tra n sfo rm a tio n , i t  m ay be sa id  a t  once, has increased th e  
p ro d u ctiv ity  o f ou r w orkm en beyond those  o f any  o ther co u n try ; 
i t  con trib u tes  to  ou r m ain tenance  o f h ig h  rea l w ages and  to  th e  
red uction  o f hum an  sw ea t; i t  relieves th e  hom e m akers o f m any  
irksom e tasks an d  adds im m easurably  to  hom e com forts .
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T he re  is s till fu r th e r  p rom ise o f g re a t p ro gre ss in  th e  redu ction  
o f fue l consum ption  in th e  extension  o f e lectrification , p a r tic u la r ly  
in  th e  fu r th e r  rep lacem en t o f fac to ry  steam  p lan ts , in  th e  e lectrifica 
tion  o f ou r la rg e  ra ilw ay  te rm in als, and  th e  expansion o f household 

use o f pow er.

V I G O R O U S  U T I L I Z A T I O N  O F  O U R  W A T E R  R E S O U R C E S

D u rin g  the  y ea r  th e  D ep artm en t o f Com m erce, as d irec ted  by its  
o rgan ic  act, continued  to  give ac tive  consideration  to  th e  com m er
cial possib ilities in  the  fu ll u tiliza tio n  o f th e  w a te r resources o f ou r 
co un try— in lan d  w ater-bo rne  tra n sp o rta tio n , pow er, ir r ig a tio n , rec la 
m ation , an d  flood contro l. A  b road  n a tio n a l policy is  needed fo r  
the  o rd e rly  developm ent o f a ll r iv e r  an d  lake  system s th a t  we m ay 
n o t suffer g re a t losses th ro u g h  e rra tic  developm ent and  fa ilu re  in 
co ord in ation  to secure th e  m axim um  econom ic re tu rn s  fro m  each 
d ra in ag e  basin .

W a te r  is to -d ay  our g rea te st undeveloped resource. O ur stream s 
and  riv e rs offer us a possible to ta l of 55,000,000 horsepow er, an d  of 
th is  less th an  11,000,000 has been developed. O f  ou r 25,000 m iles 
o f  possible in la n d  w aterw ays p rob ab ly  less th a n  7,000 are  rea lly  
m odernized, and the  u til i ty  o f m uch o f these 7,000 m iles is m in i 
m ized by th e ir  iso la tion  in to  segm ents o f w h a t shou ld  be connected 
tra n sp o rta tio n  system s. W e s till  have 50,000,000 acres o f possible 
rec la im ab le  and irr ig ab le  la n d s w h ich , w hile no t now needed fo r 
a g ric u ltu ra l p ro du ctio n , w ill some d ay  be abso lute ly  necessary to 
su p p ly  g ro w ing  popula tion.

T here  are  im pera tiv e  reasons fo r  th e  execution o f a com prehensive 
p lan  fo r th e  coord inated  long-view  developm ent o f each riv e r system  
to  its  m axim um  u tiliza tio n . T h e  necessary advances in ra il ra tes 
fro m  th e  w ar, to ge th e r w ith  com pletion o f th e  P an am a  C anal, have 
d isto rted  the  economic re la tio nsh ip  o f m id-w est ag ric u ltu re  an d  m id 
w est in d u s try  to  the  res t o f th e  co un try  and  to  the  w orld  m arkets. 
T h is  re la tio n sh ip  can be resto red  by conversion o f ou r in land  w a te r 
w ays in to  rea l connected tra n sp o rta tio n  system s fo r  cheaper move
m en t o f bu lk  com m odities and  raw  m ateria ls . T h e re  w ill be increas 
in g  dem and fo r  hydro elec tric  pow er w ith  its  sav in g  o f fue l and  
red uction  in hum an  sw eat. B efo re  ex p ira tio n  o f  th e  years  req u ired  
fo r  com pletion o f m ajo r  construction we shall need m ore food su p 
p lies th a n  ou r p re sen t land s w ill afford. T ru e  conservation  o f w ater 
is n o t th e  p reven tion  o f use. E v e ry  d ro p  o f w a te r th a t  ru n s  to the  
sea w ith o u t y ie ld in g  its  fu ll  com m ercial re tu rn s  to  th e  N atio n  is an 
econom ic loss. T he im m ediate  situ a tion s, th e  in te re st o f sound 
econom y, and  th e  p rov ision  fo r  fu tu re  needs o f th e  co un try  a like  
req u ire  fu ll  use o f a ll ou r resources.
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I n  its  v isua liza tion  o f a policy of w a te r developm ent, th e  d e p a r t 
m en t has ind ica ted  seven g re a t p ro jec ts  o f m a jo r  im po rta n ce : (1) 
M ississippi system ; (2 ) C olum bia  R iv e r system ; (3) C olorado 
R iv e r ; (4) G rea t L akes system ; (5) th e  G rea t V alley o f C a lifo rn ia ; 
(6) in tracoa sta l w a te rw ays ; (7) o th er  im p o rta n t developm ents, 
inc lud in g  th e  R io G ran de  and  H udson  R iver.

E ach  system  m ust be considered as a whole and  o rgan ized  to  th e  
m axim um  resu lts . W e need im m ediate  d e te rm in atio n  o f th e  b road  
objective and  best developm ent o f every riv e r, s tream , an d  lake  in  
ou r co un try  in  o rde r th a t  we do n o t u nd ertake  o r p e rm it h ap h a z a rd  
developm ent, w he the r pub lic  o r p riv a te , th a t  w ill destroy  th e  possi
b ilities o f the  m ax im um  fu tu re  re tu rn s. A nd , likew ise, we m ust 
de term ine  w h a t s tru c tu re s shall be und ertake n  a t once.

P ro g ress o f science and  eng ineering, inven tions in  construction 
m ethods, im provem en ts in  w a te r c ra f t, discoveries in  transm issions o f 
e lec tric ity  have  b ro u g h t us to  th e  th re sh o ld  of a new e ra  in  u tiliz a 
tion  of ou r w a te r resources. W e a re  able to u n d erta k e  g re a t p ro jec ts  
w ith  confidence of successful accom plishm ent. W e have em erged 
fro m  th e  long  postponem en t o f n a tion a l construction  im posed by  th e  
w ar and  rec on stru c tio n ; we have  recovered so g rea tly  in  na tion a l 
w ealth  th a t  we now have th e  cap ita l to  com pass such p ro jec ts  as 
ou r ex p and in g  needs req u ire  and ou r undeveloped resources m ake 
possible.

T h e  d ep a rtm en t d u r in g  th e  ye ar has v igorously  advocated  such a 
policy o f w ater developm ent. A c tua l inspections have  been m ade on 
the  G rea t L akes system , M ississippi R ive r system , C olum bia B asin , 
and  in  th e  G rea t V alley o f C alifo rn ia . T he S ec re tary  o f Com m erce, 
in va rious addresses th ro u g h o u t th e  co un try ,1 has d irec ted  pub lic  a t 
ten tio n  to th e  fu n d am en ta l benefits o f the developm ent and  in d ica ted  
its  im m edia te n a tion a l im portance .

T he S t. L aw rence C om m ission o f th e  U n ite d  S ta te s ,* 2 un d er the  
ch airm ansh ip  o f S ec re tary  H oover, has been engaged  in  considera tion  
o f th e  im provem en t o f th e  S t. L aw rence  R iv e r fro m  L ake  O n ta rio  
to  M ontreal, p ro v id in g  no t only canaliza tion  fo r  deep-sea nav ig atio n  
to  the  L akes, b u t the  developm ent o f la rg e  q u an tities  o f e lectrical 
pow er. A  jo in t board  of A m erican  and  C anad ian  engineers ha s been 
ac tively  a t  w ork on th e  eng in eerin g  aspects a n d  w ill re p o rt la te r  th is  
year. T he  D ep artm en t o f Com m erce has conducted a  search in g  eco
nom ic s tu d y  o f th e  effects and  benefits o f the  p ro je c t fo r  considera tion  
o f the  com m ission.

‘ S t o c k to n  a n d  S a c r a m e n t o ,  C a l i f . ,  J u n e  2 7 ,  1 9 2 5 ;  K a n s a s  C i ty ,  M o .,  O c t .  1 9 , 1 9 2 5 ;  

C h ic a g o ,  I I I . ,  M a r .  9 ,  1 9 2 0 ;  M i n n e a p o l i s ,  M in n . ,  J u l y  2 0 ,  1 9 2 6 ;  H a m m o n d ,  In c h , A u g .  1 4 , 
1 9 2 6 ;  M i t c h e l l ,  S .  D a k . ,  S e p t .  2 8 ,  1 9 2 6 ;  O m a h a ,  N’e b r . .  S e p t .  2 9 ,  1 9 2 6 .

3 C h a r l e s  L . A l le n ,  W i l l i a m  C . B r e e d ,  C h a r l e s  P .  C r a i g ,  J a m e s  P .  D a v id s o n ,  S t e p h e n  B . 
D a v i s ,  J a m e s  P .  G o o d r i c h ,  J a m e s  R . H o w a r d ,  a n d  J a m e s  P .  N o o n a n .
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A  concurren t s tu d y  o f an  a lte rn a tiv e  rou te  fro m  th e  G re a t L akes 
across New Y o rk  S ta te  is also in  p rogress. W ith  econom ic and  eng i 
n eerin g  stud ies o f bo th  rou te s in  h an d , sound conclusions can  be 
reached and  final recom m endations p rep a red  fo r th e  consideration  
o f th e  co un try .

A t th e  request o f S ec re ta ry  H oover, nego tia tio ns  w ere undertaken  
w ith  C an ada  d u r in g  th e  y ea r w hich have  resu lted  in  th e  app o in tm en t 
o f a  jo in t  com m ission to  consider m ethods fo r  th e  p reserv atio n  o f 
th e  scenic beau ty  o f N ia g a ra  F alls . C o ncen tra tion  o f w a te r in a 
V -shaped no tch  in  th e  C an ad ian  F a lls  is b reak in g  dow n th e  e scarp 
m en t a t a  serious ra te , de nu d in g  th e  w ings o f th e  fa lls , and  th re a te n 
in g  to  ru in  th e ir  scenic beau ty .

I N C R E A S E D  B U S I N E S S  S T A B I L I T Y  T H R O U G H  R E D U C T I O N  O F  B U S I 

N E S S  B O O M S  A N D  S L U M P S

O ne o f th e  la rg es t w astes h ith e rto  in  ou r w hole econom ic system  
is  th e  period ic  boom s and  slum ps o f th e  “ business cycle.” T h e  w aste 
o f th e  boom th ro u g h  specu la tion , overp roduction , ill-advised  exp an 
sions, ex travagance , relaxed  effort, an d  decreased efficiency, w ith  its 
inev itab le  collapse, is follow ed by  s till  g re a te r  w astes d u r in g  the  
depression  by  unem ploym en t ; and  o f a ll g roup s th e  fa rm er suffers the  
w o rst because o f th e  in ab ility  o f a g ric u ltu re  to  re a d ju s t itse lf  to  
new  conditions, due  to  long  pe rio d  o f tu rn o v e r as com pared  to 
in d u stry . No g rea te r fu n d am en ta l service can  be done fo r ag ric u l 
tu re  th a n  to secure its  freedom  from  th is  d isab ility .

T he causes and  rem edies have  been long  un d er discussion. T he 
m ost no tab le  advance in  u n d e rs tan d in g  and  o f th e  d irec tion  in  which 
m itig a tio n  m ig h t be so ugh t was m ade th ro u g h  th e  exhaustive  
inv estig a tion s o f a com m ittee app o in ted  by the  S ec re tary  o f C om 
m erce in  1922, co m p risin g  lead ing  econom ists an d  business men. 
(See A n n u a l R e p o rt fo r  1924.) These  stud ies ind ica ted  th a t  w ide 
sp re ad  business booms and slum ps had  become m ore fre q u en t and  
no less destru ctiv e  in  th e  20 y ea rs  p r io r  to  th e  wax' th a n  in the 
p rev iou s 20 years. T he y  show ed, fu rth e rm o re , th a t  peace-tim e’ 
slum ps in  business w ere  th e  d ire c t re su lt o f booms, so th a t  th e  boom 
a n d  n o t th e  slum p  shou ld  be th e  object o f a ttack . T h e  rep o rt 
s tro n g ly  em phasized  the  im portance  o f sta tis tic a l in fo rm atio n , th e  
c re d it and  cu rrency  ad m in is tra tio n  o f th e  coun try , an d  possibly a 
reserve  o f pub lic  w orks as th e  tools fo r  th e  m itig a tio n  o f these 
m ovem ents.

A s a co n trib u tio n  to  th is  g rea te r stab ili ty , th e  d ep a rtm en t has 
stead ily  en larg ed  its  services o f business sta tis tic s d u r in g  th e  p a s t 
five years. T o th is  has been ad ded  a  la rg e  increase  in  th e  sta tis tic a l 
services o f tra d e  associations an d  our va rious econom ic and  educa 
tio n a l in stitu tio ns . C erta in  fu n d am en ta l in fo rm a tio n  can  be  col-
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leeted only th ro u g h  G overnm en t agencies, b u t th e  policy  o f th e  
de p a rtm en t has been to  encourage  p r iv a te  an d  in s ti tu tio n a l action  in 
every field w here  th e ir  success is possible. T he  en larged  pub lica tion  
c f  a ll these d a ta  in  th e  pu b lic  press, th e  steady  increase in subscribers 
to the  d ep a rtm en ta l pub lica tions and  those of o th er  in stitu tio ns , a re  
an  in d ica tio n  o f th e  g row in g  app lica tio n  of these services to  th e  
ev eryday  course o f business. I n  five years the  de p a rtm en t has ex 
pand ed  th e  num ber o f item s o f c u rre n t business sta tis tic s in  im por 
ta n t  lines o f com m ercial an d  in d u s tr ia l ac tiv ity  w hich i t  supp lies to  
the  pub lic  fro m  200 to  m ore th a n  1,500. D u rin g  th e  la s t fiscal y ea r 
189 new  item s w ere added covering 88 com m odities. W e are  rap id ly  
a p p ro ach in g  th e  tim e w hen a business m an w ill be able to  de term ine  
th e  exact position o f his in d u s try  in  re la tion  to  p rod u ctio n , stocks, 
orders, sales, conditions o f sources o f supplies, the  consum ing m arket, 
c re d it, business ac tiv ity , an d  b road  economic cu rre n ts— both a t 
hom e an d  ab road— w hich m ay influence th e  conduct of h is p a r tic u la r  
occupation . T he  in d iv id u a l ju d g m en t has th u s been g rea tly  
streng then ed . S ta tis tic s  a re  like  w eather rep o rts  in  th e ir  re la tion  to  
business conditions. T h ey  can be m ade to  convey w a rn in gs  o f every 
inc ip ien t m ovem ent to w ard  overp roduction  o r in fla tion  so th a t  in d i 
v idu a l ac tion  becomes a g re a t n eu tra liz in g  force.

No one doub ts th e  ex trem e im portance  o f cre d it and  cu rrency  
m ovem ent in  th e  “ business cycle.” D istu rb an ces  fro m  th is  q u a r te r  
m ay a t  once in te rfe re  w ith  th e  fu n d am en ta l business o f p ro du cing  
goods and  d is tr ib u tin g  them . M any  p rev ious crises have  arisen 
th ro u g h  th e  cre d it m ach inery  and  th ro u g h  no f a u lt  o f e ith er  the  
p ro du cer  o r consum er.

T he crea tion  o f the  F ed era l reserve  system  n a tu ra lly  con tribu ted  
g re a tly  to  reduce these storm s. I n  add itio n  to  the  flex ib ility  g iven 
to cu rrency  an d  cre d it th e  system  has g re a tly  m inim ized  th e  fo rm er 
d istu rbance  a ris in g  fro m  th e  necessity o f c learing  th ro u g h  a few 
financia l centers.

I n  add ition  to  th is  m ost im p o rta n t add itio n  to  th e  c re d it m a 
ch ine ry  fu r th e r  s tab ili ty  has been ad ded  by th e  crea tion  o f th e  fa rm  
loan  banks and  th e  in te rm ed ia te  cred it banks. B eyond th is  th e re  is a 
st ill fu r th e r  d irec tion  in  w hich com m erce and  in d u s try  have  secux-ed 
freedom  fro m  th e  ebb and  flow o f cred it. N ot m any  years ago 
p rac tica lly  a ll in d u s try  borrow ed m oney fro m  th e  banks w ith  w hich 
to  finance raw  m ateria ls  and  th e ir  conversion, to ge th e r w ith  th e  
c red its  w hich they  m ust ex tend  to  th e ir  custom ers. T o-day  a con 
s iderab le  p o rtio n  o f  in d u s try  finances itse lf  in  w ork ing  cap ita l fro m  
its  ow n resources and  is  th u s en tire ly  free  fro m  c re d it in terference .
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T h e  im po rtance  o f the  farsee ing  m anagem en t o f th e  F ed e ra l reserve- 
system  in  these m a tte rs  w as g re a tly  em phasized  by th e  inadequacy 
o f  th e  policies pu rsu ed  in  th e  slum p  o f 1920-21. T he use o f the  
pow ers o f th e  F ed e ra l R eserve B oard  to  de libera te ly  check inc ip ien t 
specu la tion  by  th e  con tro l o f d iscount ra tes  and  o f open-m arket 
tra n sa ctio n s has h ad  m uch advocacy in  economic circles, b u t ha s no t 
m et w ith  un iversa l business sup po rt. O n the  o th er  h an d , th a t  the  
F ed e ra l reserve system  shou ld  be so m anaged  as to  re su lt in  stim u 
la tion  o f specula tion and overexpansion  has received un iversa l d isap 
p rova l. I n  any  event, th e  increasing  u n d ers tan d in g  o f th e  re la tio n  
o f c re d it to  th e  m ovem ent o f p rod u ctio n  an d  consum ption  is g ra d u 
a lly  develop ing  policies le ad in g  to  m a in ta in ed  stab ility .

T he p ro p e r  d irec tion  o f cred it requires w ise ju dgm en t, b u t th is  
ju d g m en t can on ly  be fo rm u la ted  upon adequate sta tis tic a l de te r 
m ina tio n  o f business m ovem ents th ro u g h o u t th e  coun try . A  no tab le 
step  in  th is  d irec tion  d u r in g  th e  fiscal y ea r  has been th e  re g u la r 
pu b lica tion  o f th e  volum e o f stock m ark e t loans. T he autom atic  
d isp lay  o f excessive s itu a tion s in  such loans has established a new 
sta tis tic a l barom eter w hich  tends by  its  ow n w arn in gs  to  p reven t 
overexpansion  an d  undu e contrac tion . I n  respect to  m ark e t loans 
th is  sta tis tic a l service p a ra lle ls  th e  cau tion ary  effect o f th e  long- 
established  reg u la r  pu b lica tion  o f th e  volum e o f com m ercial loans.

A  th i r d  d irec tion  o f a t  le ast th eo re tic  possib ilities in securing  
g re a te r  s tab ility  o f business lies in g re a te r  m ob ility  in  th e  co nstruc 
tion  in dustries. These in du strie s a re  p e rh ap s  m ore la rg ely  sub jec t to  
th e  ebb and  flow o f business c u rre n ts  th an  an y  o ther, and th e ir  ram i 
fications in m an u fa c tu re  o f m ater ia l, tra n sp o rta tio n , etc., c rea te  a 
situ a tio n  w here  the s tab ili ty  o f th is  in d u s try  a lone  ve ry  g rea tly  
affects th e  s tab ili ty  o f a ll o th er  in dustries. T he co u n try  h a s yet 
to  devise a b e tte r  o rg an iza tio n  o f F ed e ra l and  local governm en ta l 
pub lic  w orks, to ge th e r w ith  construc tion  p ro g ram s o f m a jo r in 
du stries, so th a t  by h o ld in g  in  reserve  less necessary item s they  can 
be th ro w n  in to  pe rio ds o f depression  and g re a tly  m itig a te  th e  vio 
lence o f such m ovem ents.

T h e  “ business cycle,” o f course, is n o t based a lone  upon pure ly  
economic forces. I t  is to  some considerable degree the  p ro d u c t o f 
w aves o f confidence o r cau tion— optim ism  o r pessim ism . M ovem ents 
g a in  m uch o f th e ir  acceleration from  these causes, and  they  in  tu rn  
are  o ften  th e  p ro d u c t o f  po litica l o r o th e r events, bo th  dom estic and  
fo re ign , and  even c lim atic  conditions m ay p lay  an  im p o rta n t p a rt. 
M ost o f these  causes could , o f course, be m itiga ted  by a  la rg e r  u n d e r 
s tan d in g  o f c u rre n t conditions, bu t th ey  necessarily  m ust be reckoned 
w ith.
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W hile  the  causes can pro bab ly  never be en tire ly  rem oved, and  
w hile b road  tides of increased o r decreased p ro d u c tiv ity  and  con 
sum ption  w ill continue to  flow, i t  ap pe ars to th e  d ep a rtm en t th a t  th e  
violence o f these phenom ena has been p e rm ane n tly  m itiga ted  by the  
various forces in creasing ly  developed d u r in g  th e  la st five years. In  
o th e r w ords, th e  cu rve  o f th e  “ business cycle ” has in  th e  belief o f 
the  d ep a rtm en t been considerab ly  fla ttened  and  very la rg e  n a tio n a l 
w aste has been to  a considerable degree  e lim inated .

S T A N D A R D I Z A T I O N  A N D  S I M P L I F I C A T I O N

O ne o f th e  m ajo r a tta ck s upon  in d u s tria l and  com m ercial w aste 
lies in  s tan d a rd iza tio n  an d  sim plification . B y  s tan d a rd iza tio n  we 
secure a positive  approach  th ro u g h  th e  establishm en t o f definite n o ta 
tion  in  dim ensions, quality , and  pe rfo rm an ce o f m ater ia ls  and  
m achines w hich m ust be accom panied by  th e  developm ent o f tests  to  
be ap p lied  in  th e  de te rm in atio n  o f th e  fu lfillm en t o f these stan d ards . 
B y  sim plification  we secure a negative  ap proa ch  th ro u g h  e lim ination  
o f th e  least necessary varie ties, d im ensions, o r g rades o f  m ater ia ls  
an d  p roducts. T h e  usefulness o f s tan d a rd iza tio n  and  sim plification  
is no t lim ited  in  th e  ap p lica tion  to  m ater ia ls  and  m achines b u t is 
ap p licab le  to  business p rac tices  such as specifications, an d  w are 
housing , financial, sh ip p ing , an d  o th e r docum ents. A n d  u n ifo rm ity  
in  such specifications re in fo rces th e  dem and  fo r  s tan d a rd ized  and 
sim plified p roducts.

A  definite cam paign  o f en la rged  ac tiv ities o f th is  cha racter  was 
centered  in  th e  B ureau  of S ta n d a rd s , d iv ision o f sim plified p rac tice , 
five years  ago. I n  a ll cases th e  ac tua l problem s a re  on ly  u n d e r 
take n  a t th e  request and  w ith  th e  coopera tion  o f  in d u stries  an d  com 
m ercia l bodies. T he adop tion  o f these ideas, except fo r  lim ited  areas 
o f w eights and  m easures, is  w holly vo lu n tary . T h e  ac tiv ities o f 
th e  d ep a rtm en t a re  confined to  stap le  p rodu cts, s ty le  a rtic les  be ing  
e n tire ly  excluded as questions o f personal taste .

T h e  econom ic savings by  th e  adop tion  o f s tan d a rd s  and  sim plifi 
ca tions a re  enorm ous. T h e  effects a re :

(а ) T o  fac ilita te  rep etitiv e  m an u fa c tu re  g iv in g  m ass p ro d u ctio n  
th ro u g h  concen tra tion  on few er varie ties, th ereb y  decreasing  th e  cost 
o f m anu fac tu re .

(б ) T o  focus dem and on specific va rie ties and  enab le  m an u fa c 
tu re rs  to  produce fo r  stock in o therw ise d u ll seasons, th ereb y  red ucing  
in te rm itten cy  in bo th  labor an d  equipm ent.

(c ) B y  such genera l action  th e  sm aller businesses a re  g iven  th e  
op p o rtu n itie s o f rep etitive  m anu fac tu re , thereb y  ho ld in g  th e ir  own 
in  com petition a g a in s t la rg e  p ro du ctio n  un its .

(d ) G rea tly  reduce volum e o f inven to ries req u ired  in  th e  d is tr i 
bu tio n  trad es.
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(e) M o re  positive  com petition .
( / )  M ore re liab le  s tan d a rd s  as to  q u a lity  an d  service.
I n  p rac tica lly  every case th e  in te re st of bo th  p rodu cer  and  con 

sum er a re  involved, an d  i t  is th erefo re  th e  p rac tice  to  secure com 
m ittees rep re se n tin g  bo th  g roups, to ge th e r w ith  those o f th e  tech 
n ica l g roup s re la tin g  to  a g iven  p ro jec t.

Sim plified practice.3—The  d ep a rtm en t acts only  upon request fro m  
some g ro up  concerned. T he  first s tep  is a su rvey o f th e  in du stry  
d e te rm in in g  th e  num ber o f cu rren t varie ties, th e  re la tiv e  dem and fo r  
each, and  these  su rveys a re  conducted  by the  tra d e s  concerned.

T he resu lts  a re  stu d ied  by a sim plified p rac tice  com m ittee a p 
po in ted  by th e  in d u s try  concerned and a ten ta tiv e  p rog ram  of e lim i 
n a tio n  is fo rm ula ted  fo r  p resen ta tio n  a t  a genera l conference com 
p r is in g  no t alone p ro ducers and  d is tr ib u te rs  bu t also th e  consum ers 
an d  th e  techn ica l profession.

A f te r  fo rm a l acceptance  by  a  very  su bs ta n tia l m a jo rity  o f in te r 
ested g roup s and  in d iv id ua ls, th e  recom m endations are  pub lished  
by  th e  d ep a rtm en t as one o f th e  series of sim plified p rac tice  recom 
m endations, sub ject to  period ic  rev ision  by  a sim ilar  genera l con 
ference  o r by action  o f a s tan d in g  jo in t com m ittee o f th e  in dus try .

Since th e  de p a rtm en t established  th is  cooperative  service in  1921, 
sim plified p rac tice  recom m endations have  been developed and ac 
cepted by m an u fa c tu rers, d istr ib u te rs , and  users fo r  th e  com m odities 
show n in  th e  fo llow ing  ta b le :

N o. I te m

R e d u c tio n  in  
va rie tie s

F ro m — ! T o —
1

P e r  c o n t 
re d u c 

t io n

1 V itr if ie d  p a v in g  b r ic k  ( fo u r th  re v is io n  c o n fe re n c e )................................ 60 4 04
2 78 4 95
3 M e ta l  l a t h ..................................................................................................... 125 24 81
4 88 9 87
5 H o te l  c h in a  w a re ........................................................................................... 700 160 77
6 F ile s  a n d  ra s p s ......... . .................................................................................. 1,351 496 65

75 2 97

7 1 C o m m o n  b r ic k ............................................................................................. 44 1 98
8 R a n g e  b o ile rs ................................................................................................ 130 13 90

9 fW o v e n -w ire  fe n c in g ..................................................................................... 552 69 87

2,072

78

138 93

87

85

10 10

11 B e d  b la n k e ts  (s iz es )..................................................................................... 78 12
12 H o llo w  b u ild in g  t i le ..................................................................................... 36 19 4

a T h e  a c t i v i t i e s  o f  t h e  d i v i s i o n  a r e  g u id e d  b y  a  p l a n n i n g  c o m m i t t e e  c o m p r i s e d  o f  B . I I .  

A c k le s ,  p r e s i d e n t  N a t i o n a l  S u p p l y  a n d  M a c h in e r y  D i s t r i b u t o r s ’ A s s o c i a t i o n ,  D e t r o i t ,  M i c h . ; 

W . L . C h a n d le r ,  s e c r e t a r y  N a t i o n a l  A s s o c i a t i o n  o f  P u r c h a s i n g  A g e n t s ,  N e w  Y o r k , N . Y . ; 

E . W . M c C u l lo u g h ,  m a n a g e r  d e p a r t m e n t  o f  m a n u f a c t u r e .  C h a m b e r  o f  C o m m e r c e  o f  t h e  

U n i t e d  S t a t e s ,  W a s h i n g t o n ,  D . C . ; A . W . S h a w ,  p r e s i d e n t  A . W . S h a w  C o .,  C h ic a g o ,  111.; 

B r ig .  G e n .  EL  C . S m i t h e r ,  C h ie f  C o o r d i n a t o r ,  U n i t e d  S t a t e s  B u r e a u  o f  t h e  B u d g e t ,  W a s h 

i n g t o n ,  D . C . ; A . A . S t e v e n s o n ,  v ic e  p r e s i d e n t ,  i n  c h a r g e  o f  m a n u f a c t u r e ,  S t a n d a r d  S t e e l  

W o r k s ,  P h i l a d e l p h i a ,  P a , ; a n d  L .  W . W a l l a c e ,  e x e c u t iv e  s e c r e t a r y  A m e r i c a n  E n g i n e e r i n g  
C o u n c i l ,  W a s h in g to n ,  D . C .
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N o . I te m

R e d u e
va rie

F ro m —

tio n  in  
ties

T o —

P e r  c en t 
re d u c 

t io n

» 84

14 R o ofin g  s la te s , d e s c r ip t iv e  te r r a s  ( th ic k n e sse s  a n d  s ir e s ) ...................... 98 48 51

15 251 25 90

10
17 F o rg ed  to o ls .................................................................................................. <$ 5 351 47

13 B u ild e rs ’ h a rd w a re :
26

71

10
j A sb e s to s  p a p e r  (sizes, w id th s ,  w e ig h ts  o f ro l ls ) ...................................... 14 8 43

[A sb e s to s  m il lb o a rd  (sizes, th ic k n e s s e s ) .................................................... 10 5 50

20 S teel  ba rre ls  a n d  d r u m s ................................................................ - ............ 60 24 64

21 1,114 72 94

22 (*) (*) (j) .

23 1,500 840 44

24 H o s p ita l  be ds :
33 1 97

W id th ..................................................................................................... 34 c ) 91

H e ig h t ..................................................................................................... 44 1 97

25 H o t-w a te r  s to ra g e  t a u k s .............................................................................. 120 14 88

26 S teel  re in fo rc in g  b a rs  (c ross-sec tion al a re a s ) ............................................ 40 11 73

27 C o tto n  d u c k  (w id th s  a n d  w e ig h ts ) ........................................................... 460 94 80

28 S h e e t s te e l (f irs t re v is io n ) ........................................................................... 1,819 263 85

29 E a v e s  t ro u g h  a n d  c o n d u c to r  p ip e ............................................................. 21 16 24

30 T e rn e p la te  (w e ig h ts ) ................................................................................... 9 7 22

31 L o a d e d  sh e lls  (f irs t  r e v is io n ) ..................................................................... 4,076 1,758 57

32 C o n c re te  b u ild in g  u n i t s  (l e n g th , w id th ,  a n d  h e ig h t  of b loc ks, ti le ,
115 24 80

33 668 177 73

(«) 15 .................

35 65 17 74

135

37 (0 3

38 S a n d -l im e  b r ic k  (l e n g th , w id th ,  a n d  h e ig h t) ........................................... 14 3 79

40 H o s p ita l  c h in a w a re ...................................................................................... 700 113 84

42 P a p e r  g ro ce rs’ b a g s ...................................................................................... 6,280 4, 700 25

44 244 60 75

45 G r in d in g  w h e e ls ........................................................................................... 715,200 255,800 64

47 428 181 58

P a c k in g  w e ig h ts .................................................................................... 423 121 71

40 S id e w a lk  lig h ts :

S iz e s .......................................................... .......................... . ................. 120 6 95

S ty le s ...................................................................................................... 80 5 94

S h a p e s ..................................................................................................... 10 2 80

51 D ie  h e a d  c h a se rs  (fo r se lf-o pen in g  a n d  a d ju s ta b le  d ie  h e a d s ) ............. 75

* A ve ra g e  re d u c tio n .
* S ta n d a r d  n o m e n c la tu re  g ra d e s  a n d  siz es fo r so ftw o o d  lu m b e r .
* In d e te rm in a b le .
* 1 s ta n d a r d ,  2 spe cia ls .
* T h o u s a n d s .

S im plified  p ractice  recom m endations fo r  th e  fo llow ing item s have  
been p roposed and approv ed  a t genera l conferences o f m an u fac 
tu re rs , d istr ib u te rs , and  users, and  are  now  in  process o f acceptance 
l>y th e  va rio us g roup s in te re s te d :
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R e d u c tio n  in

N o. I te m
v a r ie tie s P e r  c e n t 

re d u c -

F ro m — T o -
tio n

39 D in in g -c a r  c h in a w a ro .................................................................................. 700 113 84

41 In s e c t ic id e s  a n d  fu n g ic ide s  (p a c k a g e s ) ..................................................... 38 21 45

43 P a in t  a n d  v a rn is h  b r u s h e s ......................................................................... 480 138 71

46 T is s u e  p a p e r :

R o ll  t is s u e .............................................................................................. 13 3 77

S h o e t is s u e .............................................................................................. 21 6 72

48 S ho ve ls , sp a d e s , a n d  sc o o p s ....................................................................... 5,136 2,178 57

50 C h e c k s , n o te s , e tc ........................................................................................ « (>) «
53 S teel  re in fo rc in g  s p ira ls ............................................................................... 7 3 68

54 190 62 67

55 1,154 873 24

56 C a rb o n  b ru s h e s  a n d  b ru s h  s h u n ts ............................................................ m « «
57 W ro u g h t- ir o n  a n d  w ro u g h t-s te e l p ip e , v a lv e s , a n d  p ip e  fi tt in g s :

20,000
62

19,238
49

4

S izes o f p ip e ........................................................................................... 21

1 T h o u s a n d s .  1 1 size  for ea c h  in s t r u m e n t .  3 I n d e te rm in a b le .

S u rveys o f ex istin g  va rie ties are  in  p ro gress fo r th e  fo llow ing  in du s 
tr ie s : Seeds, h o sp ita l linen , tr a p  screw  fe rru le s, rad ia to rs , reg isters, 
horseshoes, casket h a rd w are , hollow  m eta l doors an d  tr im , steel sash, 
w ire-bound boxes, office fu rn itu re , ha rdw ood  lum ber, m illw ork , tires, 
k n itted  und erw ear boxes, w axed p ap e r, explosives, py ro x y lin  p la s 
tics, m eta llic  c a rtr id g es , re frac to rie s , v itreous ch ina  p lum b in g  fix 
tu res, s ter ling -silv e r fla tw are , po rcela in  enam el table  tops, b rak e  l in 
ing, p isto n  rin gs , ba ll bearings, ta p e r  ro lle r  bearin gs, sp a rk  p lugs.

E ig h teen  genera l conferences o f m an u fa c tu rers, d is tr ib u te rs , and 
users, and  58 p re lim in a ry  conferences w ith  m an u fa c tu re rs  w ere held 
d u r in g  th e  fiscal year. A lso 11 rev ision  conferences w ere held  d u r 
in g  th e  ye ar  revea ling  th e  fac t th a t  th e re  is an  average  adherence to 
sim plified p rac tice  recom m endations o f abou t 82 pe r cent. T h ir ty -  
e ig h t new fields requested th e  coopera tion  o f th e  d iv ision  in connec 
tion w ith  a sim plification  p rog ram . D u rin g  th e  ye ar  p ro jec ts  r e la t 
in g  to  34 com m odities have been developed to  th e  p o in t w here  th ere  is 
reasonable  expecta tion  o f th e ir  com pletion in to  sim plified  p rac tice  
recom m endations. F o rty -f ive  artic les w ere p rep a red  by  m em bers of 
the staff fo r  p r in tin g  in  ou tside pub lica tions.

S ince 1921 a to ta l o f 3,461 acceptances o f sim plified p rac tice  recom 
m endations have  been received fro m  associations, m an u fac tu re rs , 
d is tr ib u te rs , and  consum ers. A pp ro x im ate ly  250,000 copies o f sim 
plified p rac tice  recom m endations have been so ld th ro u g h  th e  G overn 
m en t P r in t in g  Office up  to  J u ly  1, 1926.

P e rh a p s  th e  ou tstan d in g  event o f th e  ye ar ha s been th e  a p p o in t 
m ent of sim plified p rac tice  com m ittees by  a  num ber o f th e  S ta te  
m an u fa c tu re rs  associations to  coopera te w ith  th e  d ivision o f s im pli 
fied p rac tice , in  c ircu la riz in g  th e ir  m em bership fo r  recom m endations
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as to  item s in grea te st need o f sim plification . T h is  has resu lted  in  a 
la rg e  num ber o f requests fo r  in fo rm atio n  an d  m any item s were 
suggested as be ing  fe rti le  fields fo r  th e  ap p lica tion  o f sim plified 
p ractice .

Standardization.— T he G overnm ent ha s been engaged in  effecting 
s tan d a rd s  o f precision  and  perfo rm an ce in w eigh ts and  m easures 
un d er a d ire c t constitu tio nal a u th o rity  since th e  ea rly  days o f th e  
R epub lic . E v e ry  new advance in  in ven tion  such as gas, e lectric ity , 
rad io , h igh  o r low tem p era tu res a t once necessitates crea tion  of 
s tan d a rd s  and  in strum en ts o f prec ision  fo r th e ir  de term ination . 
T he special developm ent o f th e  B u reau  o f S ta n d a rd s  d u r in g  the  past 
few  years has been in  the  establishm en t o f  w h a t m ay be called fo r 
lack  o f be tter te rm s “ com m ercial s ta n d a rd iza tio n ,” the  fund am en ta l 
scientific w ork  o f precision , c a rrie d  by th e  bu reau  beyond usual com 
m erc ial requirem en ts, fu rn ishes th e  basis fo r  these stan d ard s.

Am erican m anne standards committee.— T h is  o rga n iza tio n  is a d 
m in iste red  as a un it o f th e  d ivision o f sim pl fied p ractice . I t  was 
crea ted  to p rom ote , develop, and  p rom ulgate , in  cooperation  w ith  a ll 
concerned, such s tan d a rd s  o f design an d  p rac tice  as a re  deem ed in  
th e  in te re st o f good economy in  th e  m arin e  in d u stry . I t  com prises 
five techn ica l divisions, th e  first th ree  o f w hich are  active, v iz : 
(1) H u ll de ta ils ; (2) eng in eerin g  (sh ip  m ach in ery ) d e ta ils ; (3) sh ip  
o p e ra t 'o n  deta ils  and sup p lies; (4) p o rt fac ilities ; and  (o) m an u fa c 
tu re  and  construction .

T he  o rgan iza tion  is governed by an  executive board  elected a n 
nu a lly  by a m em bership en rolled  in  the  m arine  field. I t s  activ ities 
are  supervised by a secre tary  ap po in ted  by  th e  board  an d  assisted 
by  the  staff o f th e  d iv ision  of sim plified p ractice . S ta n d a rd s  are  
in itia ted  by the  board  and developed by com m ittees fo rm ed  o f m en 
engaged  in the  various b ranches o f th e  m arine  in d u s try ; th e ir  p ro 
m u lgation  by  th e  board  is con tin gen t upon ap prov a l th e reo f by the  
com m ittees an d  m em bership.

A t th e  close o f the  fiscal year, th e  m em bership com prised  over 
300 m em ber bodies, and  th e  techn ica l ac tiv ities w ere in th e  hands 
o f some 45 com m ittees. A bou t 30 s tan d a rd s  h ad  been p rom ulg ated  
and num erous o thers w ere in  process o f developm ent w ith  good 
p rospects fo r  th e ir  early  com pletion.

Centred committee on lumber standards.— T h is  com m ittee, a p 
po in ted  by  S ecre tary  H oover a t th e  request o f th e  lum ber in d u s try , 
has functioned  continuously  since 1922. T hree  annu al conferences o f 
th e  lum ber m an u fac tu re rs , w holesalers, re ta ile rs , con trac to rs, r a i l 
w ays, a rch itec ts , and  the  o th er  consum ing in du strie s have  been held  
a t  th e  d epa rtm en t. T he com m ittee has in coopera tion  w ith  th e  de 
p a r tm e n t established A m erican  lum ber s tan d a rd s  covering  a ll m ajo r



R E P O E T  O F  T H E  S E C R E T A R Y  O F  C O M M E R C E 1 9

dim ensions and  grades o f  softw ood lum ber invo lv ing  an annu al 
p rod u ctio n  o f ab ou t 30,000,000,000 fee t, and  has effected an  im p o r 
ta n t  rev o lu tion  in  th e  in d u stry . I t s  w ork  has covered n o t alone 
s tan d a rd s  b u t m uch sim plification  o f dim ensions and  business p ra c 
tices. T h is  w o rk  still continues. T he ann ua l savings in  wTaste have 
been es tim ated  by th e  in d u s try  as exceeding $200,000,000 annually .

Committee on building codes.— T he S ec re tary  o f C om m erce a p 
po in ted  a  n a tio n a l com m ittee on  bu ild in g  codes in  1921. (See 
A n n u a l R ep orts  fo r  1922, 1923, 1924.) T h is  com m ittee has, in  co 
opera tion  w ith  m un ic ip al and  S ta te  au th o ritie s, engineers, in surance 
com panies, m an u fa c tu re rs  o f b u ild in g  m ateria ls , b u ild ing  contracto rs, 
an d  pub lic  rep resen ta tives, m ade exhaustive  studies o f ex isting  codes, 
conducted  scientific inv estig a tion s in to  m a te ria ls , and  th erefro m  
p re p a re d  recom m endations fo r  codes fo r  sm all dw ellings, p lum bing , 
m asonry  w all construction , m in im um  loads allow able in  design of 
s tru c tu re s, and  th e  a rran g em en t o f codes.

T he estim ated  savings in  construction  by  rev ision  o f obsolete codes 
ru n  in to  as h ig h  as 20 p e r  cent o f th e  cost. Som e 68 c ities have 
adop ted  the  recom m endations, and  th ey  have  been adop ted  in  p a r t  
in  state-w ide  reg u la tio n  in  seven S ta te s, and  o thers a re  in  course of 
en actin g  them .

Specifications.— W a r experience  ta u g h t us th a t  one o f the  g rea t 
unnecessary w astes o f pub lic  fun ds  arose fro m  fa u lty  specifications. 
F o u r  years ago a d ivision  w as established  in  th e  B ureau  o f  S ta n d 
a rd s  to  develop s ta n d a rd  specifications, and  a lread y  a g re a t deal 
has been accom plished in  th a t  d irec tion . T h e  F ed e ra l Specifications 
B oa rd , an in te rd ep a rtm en ta l agency, has now covered over 300 g roups 
o f item s purchased  by  th e  G overnm ent. T h is  ha s req u ired  inves tiga 
tion  in to  physica l qualitie s and  m an u fa c tu rin g  p rac tice , to gethe r 
w ith  the  de te rm in atio n  o f tests  to  be app lied  in  inspection . Specifi 
cations in  every case have  been su bm itted  to  coop era ting  rep re se n ta 
tives o f in d u s try  in o rd e r  th a t  th ey  m ay be cer ta in  o f th e ir  p rac tica l 
character. M any  S ta te  and  pub lic  in s ti tu tio n a l p u rcha sing  agencies 
are  now using  F ed e ra l specifications, to ge th e r w ith  a considerable 
num ber o f in d u s tria l buyers. T he  w ork  has a lread y  resu lted  in 
la rge  econom ies in  G overnm en t purchases.

I n  response to  a dem and fro m  p riv a te  pu rch asin g  agen ts th ro u g h 
out th e  co un try , th e  S ec re tary  o f Com m erce o rg an ized  a special 
adv iso ry  board  o f  official rep resen ta tives o f associa tions v ita lly  
in terested  in  specifications (see A nn u al R ep o rt fo r 1924) to  con 
s ider th e  w hole question o f purchase  specifications as used in com 
m erce and in du stry . U nd er th e  d irec tion  o f th is  board  th e  B u rea u  
o f S ta n d a rd s  has com piled a N a tio na l D ire c to ry  o f C om m odity S peci 
fications con ta in in g  references to  27,000 item s re la tin g  to  6,600 
com m odities w hich w ill serve the  bu y in g  agencies o f  th e  coun try  as a 
guide in  secu ring  th e  best developed specifications.
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S av ings sim ila r to those w h ich  can be effected th ro u g h  th e  sim 
p lification  o f specifications and  th e  num ber and  sizes o f artic les can 
also be ob tained by red ucing  the  num ber an d  com plex ity  o f docu 
m ents needed in  a business transaction . T he d ep a rtm en t has a ided 
business in te res ts  to  stan d a rd ize  th e  genera l size and  fo rm s o f w are 
house docum ents and  receipts, and is w ork ing  w ith  special com m ittees 
o f w arehousem en, sh ip pe rs, bankers, and  tra n sp o rta tio n  agencies to 
s tand ard ize  also th e  term s an d  cond itions on such docum ents. I f  
s tan d a rd ized  te rm s can be agreed  upon, g re a t savings w ill resu lt in 
the red uction  o f de lays in  c a rry in g  on business, th e  e lim inatio n  o f 
unnecessary  tra d e  d ispu tes, an d  an  increased usefulness o f such docu 
m ents as c re d it in strum en ts.

A  tren d  to w ard  sim plification  o f docum ents is also visible in t r a n s 
po rta tio n . C ongress, in  th e  tra n sp o rta tio n  act, 1920, called upo n  the  
In te rs ta te  C om m erce C om m ission to devise a un ifo rm  th ro u g h  ex po rt 
b ill o f la d in g  to  s im plify  th e  traffic aspects o f ex p o rt tran saction s. 
T h is  m ovem ent is in  line  w ith  ac tion  o f th e  le ad ing  com m ercial 
coun tries in  fo rm u la tin g  un ifo rm  ru les fo r  th e  ca rria g e  o f goods by 
sea. T he  d ep a rtm en t has a ided the  business com m unity  to  a p p re 
c ia te th e  value  of these efforts by m ak in g  carefu l analyses o f th e  
un ifo rm  th ro u g h  ex p o rt b ill of la d in g  an d  th e  ru les fo r  th e  carria ge  
o f goods by  sea. T h e  sim plification  of th e  te rm s and  conditions 
su rro u n d in g  a tran sac tio n  p rom otes m u tu a l u n d e rs tan d in g  betw een 
tra d e rs  an d  stim ula te s commerce.

T h ro u g h  th e  com m ittee sponsored by th e  S ec re tary  o f Com m erce, 
rep re se n tin g  con trac to rs’ associations, a rch itec ts , engineers, ra ilw ays, 
pub lic  officials, and  o th er la rg e  construction  users, s ta n d a rd  co nstruc 
tion  co n tra c t fo rm s have been d raw n  up  and are  in  w ide and  g row ing  
use, w hich afford b e tter  assurance to  both  co n trac to r and  ow ner, and 
w hich shou ld  e lim inate  m uch o f th e  area  o f possible d isp u te  and 
crea te a m ore un ifo rm  basis fo r  com petitive action.

International standards.— T he  D ep artm en t o f C om m erce has taken  
p a r t  in  th ree  im p o rta n t in te rn a tio n a l conferences held  in  th is  coun 
t ry , th e  first dealing  w ith  th e  in te rn a tio n a l s tan d a rd iza tio n  o f screw  
th re ad s, preceded by an  A ng lo -A m erican  conference; th e  second on 
e lectro technical s tan d a rd iza tio n ; and  th e  th ird  look ing  to  th e  fo rm u 
la tio n  o f an  in te rn a tio n a l body concerned w ith  s tan d a rd iza tio n  p ro j 
ects in  genera l. I n  a ll th ree  fields definite advances were m ade.

A  first P a n  A m erican  s tan d a rd iza tio n  conference w as held  in  
L im a, P e ru , an d  a second w ill be held  in  th is  co un try  in  1927. 
P ro gress in  a ll these  fields w ill und oub ted ly  be slow, b u t we m ay 
expect even tually  g re a t in d u s tria l and  com m ercial benefits to  accrue 
as i t  becomes possible to fa c il ita te  an d  system atize  th e  nom encla tu re 
and  specifications fo r  th e  com m odities th a t  en te r in to  in te rn a tio n a l 
trade.
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In fo rm a l conferences have also been held  w ith  fo re ign  s tan d a rd iz 
in g  labora to ries on questions re la tin g  to  s tan d a rd s  o f leng th , s tan d 
a rd s o f sug ar, an d  to thertn om etric , pho tom etric , e lec trica l, and  
X -ra y  s tand ards .

A  sum  o f 15,000 fra n cs w as aw arded  to  th e  B ureau  o f S ta n d 
a rd s by the  In s t i tu t  In te rn a tio n a l du  F ro id  in  recogn ition  o f the 
w ork o f th e  lab o ra to ry  in  th e  determ in ation  o f th e  th erm a l p ro p 
e rtie s o f am m onia. T h is  sum  is be ing  adm in is tered  by  th e  N a tion al 
R esearch Council and  is be ing u tilized  fo r  th e  p re p a ra tio n  o f tab les 
o f th e  th e rm a l p ro p e rtie s o f m ethane based on experim en ta l resu lts  
w hich w ere ob tained by th e  B u reau  o f S ta n d a rd s  in  1917 an d  1918.

W eights and Measures Conference.— T he N ineteen th  N ational 
C onference on W eigh ts  an d  M easures was held  in  M ay  an d  was u n 
u sually  successful, th e re  being 27 S ta te s  rep resented. Im p o rta n t 
p rogress w as m ade in  p re p a r in g  m odel leg isla tio n  on w eights and  
m easures fo r  th e  use o f th e  several S ta te s an d  m un ic ipalities.

R E D U C T I O N  O F  S E A S O N A L  O P E R A T I O N  O F  I N D U S T R Y

I n  Ju n e , 1923, th e  S ecre tary  app o in ted  a  com m ittee o f lead ing  
business an d  la bo r rep re sen ta tives upon  “  Seasonal op era tio n  in  th e  
construction  in du strie s .” (See A n n u a l R ep o rt fo r  1924.) T h is  com 
m ittee , a f te r  exhaustive  in ves tiga tion , m ade m ost im p o rta n t recom 
m endations. T he  b e tter  u n d e rs tan d in g  o f th e  prob lem  b ro ug h t 
abou t by  th e  com m ittee’s exhaustive  re p o rt and th e  cooperative  
activ ities estab lished in  “ follow -up ” in  th e  m ost im p o rta n t localities 
have h ad  a m arked  effect. T he ann ua lly  en larged  bu ild in g  p rog ram  
o f the  co un try  has been hand led  in  la rg e  p a r t  by extension o f the  
bu ild in g  season in to  th e  w in ter  m on th s; th is  has had  a stab iliz in g  
effect upon prices and  g iven  increased annu al earn in gs to  w orkers, 
not only  in  construction b u t in  th e  constru ction -m ateria l industries. 
T he p rice  o f m ost bu ild in g  m ateria ls  has, in fac t, decreased despite 
the la rg e  increased dem and.

Closely fo llow ing  th e  recom m endations o f the  com m ittee on 
seasonal ope ra tion  in  th e  construction  ind ustries , th e  A ssociation  o f 
R ailw ay  E xecu tives declared  its  in te re st in  p lac ing  m ain tenance  o f 
w ay an d  construction re p a ir  w ork  on as n ear ly  a  stab le basis as 
possible. T h e  subject "was b ro u g h t before  m eetings o f  ra ilw ay  officials 
and  techn ica l ex perts , and  th e  p rac tica l resu lts a re  show n by the  
fac t th a t  fo r every hu n dred  m en em ployed d u r in g  th e  m ost active  
m onth o f th e  y ears 1924 and  1925, respective ly , 78 an d  77 m en w ere 
em ployed d u rin g  th e  least active  m onth . I n  1922 and 1923 the  
co rrespond ing  figures w ere 69 and 70. T he average  m o n th ly  v a r ia 
tion  from  th e  y ear ly  m ean has decreased fro m  11.4 pe r cen t to  8.2 
pe r cen t in  five years. T h is  one field in w hich th e  re g u la rity  o f 
em ploym en t o f several hu n d red  thou san d  m en is affected, is a con- 
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cre te  illu s tra tio n  of w h a t has been accom plished in  a b ran ch  o f th e  
pub lic  u tilitie s w here stab le  opera tion s are  especially  h a rd  to m ain ta in .

S C I E N T I F I C  R E S E A R C H

T h e  p rogress o f c iv iliza tion  depends in la rg e  degree upon “ th e  
increase and  diffusion  o f know ledge am ong m en.” I t  is n o t sim ply 
the question  o f ap p ly in g  p re sen t-day  science. W e m ust ad d  to  
know ledge th ro u g h  research in pu re  science. T he  im provem en t o f 
some m ach ine  or process is of g rea t value to the  w orld , b u t the  d is 
covery o f a law  o f n a tu re , applicable  in thou sand s of in stances and  
fo rm in g  a perm anen t and  ever-available  add itio n  to  know ledge, is 
a fa r  g rea te r advance.

P e rh a p s  th e  m ost no tab le  even t in  th e  expansion o f scientific re 
search  d u r in g  th e  ye ar w as th e  estab lishm en t o f an  im p o rta n t com 
m ittee  fo r  the  en larged  endow m ent o f research in  pu re  science 
th ro u g h  the  N a tio na l A cadem y o f Sciences, o f w hich the  S ecre tary  
o f C om m erce is ch airm an .4 T h is  com m ittee is endeav oring  to secure 
a fu nd  of fro m  $10,000,000 to $20,000,000 to  be expended over a 
period  o f 10 years, m ain ly  th ro u g h  A m erican  universities.

T he  de p a rtm en t conducts th ro u g h  the  B u reau  o f S ta n d a rd s  a la rg e  
am oun t o f research w ork  m ostly  o f in d u s tria l ch arac ter. T h e  
p ro jec ts  u nd ertake n  are  o f a ty p e  n o t w ith in  th e  scope o f p r iv a te  
in stitu tio ns . Som e ind ica tion s o f  th e  w ork  o f th e  bu reau  in  th is  
d irection  are  show n by th e  fo llo w in g :

Research associates.— O ne o f th e  m ost effective developm ents fo r  
cooperation  w ith  A m erican  in dustries in  research  is th ro u g h  the  
system  o f research associates. D u rin g  th e  p a s t year  th e re  w ere 
sta tioned  a t the  B ureau  o f S ta n d a rd s  62 o f these associates, rep re 
sen tin g  38 in dustries. T he  research-associate p lan  has p roved  m ost 
successful in  m ak in g  availab le  to  ou r in du strie s th e  unu sual research  
fac ilities o f th e  bureau . S ince th e  resu lts  a re  a ll  pub lished  fo r 
the  benefit o f everyone in terested , th e  w ork  has an influence w hich  is 
hard , to  overestim ate.

Im provem ent o f wearing quality of paper currency.— R esearch 
on im p rov ing  the  w earin g  q u a lity  o f U n ited  S ta te s p a p e r  cu rrency  
was active ly  carrie d  on in  cooperation  w ith  the  B ureau  o f Efficiency, 
th e  T rea su ry  D ep artm en t, and  th e  m an u fa c tu re rs  o f th e  pape r. 
S tu d y  o f th e  pape r-m ak in g  processes in th e  bu reau ’s sem icom m ercial 
m ill led  to com m ercial p rodu ction  o f cu rrency  p a p e r  hav in g  double 
the  fo rm er s tre n g th , w ith  no increase in  cost o f p roduction.

4 T h e  m e m b e r s  o f  t h e  c o m m i t t e e  a r e  : E l l h u  R o o t ,  A n d r e w  W . M e l lo n ,  C h a r l e s  E .  H u g h e s ,  

E d w a r d  M . H o u s e ,  J o h n  W . D a v is ,  J u l i u s  R o s e m v a ld ,  O w e n  D . Y o u n g ,  H e n r y  M . R o b in s o n ,  

F e l i x  W a r b u r g ,  H e n r y  S . P r i t c h e t t ,  C a m e r o n  F o r b e s ,  A l b e r t  A . M ic h e l s o n ,  J o h n  C . M e r-  

r i a m ,  R o b e r t  A . M i l l ik a n ,  G a n o  D u n n ,  V e r n o n  K e l lo g g ,  W i l l i a m  H .  W e lc h ,  T h o m a s  H .  

M o r g a n ,  J o h n  J .  C a r t y ,  S im o n  F l e x n e r ,  O s w a ld  V e b le n ,  J a m e s  H .  B r e a s t e d .  L e w i s  R . 

J o n e s ,  A r t h u r  B . L a m b ,  a n d  G e o r g e  E . H a le .
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Guayule rubber.— I n  cooperation  w ith  th e  C on tinen ta l M exican 
R u bber Co., a stu dy  is be ing m ade of th e  p rop e rtie s of gu ay u le  
rubber. T he use o f guayu le  in  p lace o f H evea  rub be r w ould p rove  
o f  g re a t economic value  to  th e  U n ite d  S ta te s, as th e  sh rub  fro m  w hich 
i t  is p roduced  can be successfully g row n  in sou thw estern  U n ite d  
S ta tes, C alifo rn ia , and in M exico.

Production o f crystalline levulose.— T h e first p la n t fo r  th e  p ro 
duction  o f c ry sta lline  levulose has been assem bled a t th e  bureau . 
T he im p o rta n t fu n d am en ta l prob lem  in  th is  developm ent is th e  de 
te rm in atio n  o f an econom ically sound m ethod o f  ex trac tion  o f th e  
levulose from  th e  raw  m ateria l. E xp erim en ts  on th e  diffusion  m ethod 
o f ex trac tion  used in th e  beet-sugar in d u s try  have  been carr ied  to  a  
po in t w here  i t  has been definitely  de term in ed  th a t  th e  resu lts  a re  
com plete and  econom ically sound.

Eye-protective blue glass.— T he use o f goggles or glasses fo r p ro 
te c tin g  the  eyes o f w orkm en engaged  in  electric  o r ace tylene to rc h  
w eld ing  and cu ttin g , reduction  fu rnace  w ork, and the like, is m an 
d a to ry . T he g lass used fo r p ro tec tin g  aga in st th e  inv isib le  u l t r a 
v iolet ray  is u sually  brow n, w hich does no t afford m eta llu rg ica l f u r 
nace w orkers sa tisfac to ry  con tra st betw een the  m elt and  th e  fu rn ac e  
w alls, lienee th ey  are  like ly  to rem ove th e  glasses a t c ritica l tim es. 
T he bu reau  has developed a blue glass w hich affords th e  p ro p e r con 
tra s t an d  a t the  sam e tim e cuts ou t th e  u ltra-v io le t rad ia tion .

Im provem ents in  aerial mapping.— S u rv ey ing  by aer ia l ph o to g 
rap h y  is a w ar-tim e ac tiv ity  o f suprem e im portance . P eace-tim e 
su rv ey in g  by th e  sam e m ethod, fo r  th e  pu rpose o f m ap p in g  areas  
and con tours o f w atersheds, w ood land, etc., has become an im p o rta n t 
com m ercial ac tiv ity . O ne o f the  g rea te s t difficulties to overcom e is 
the d isto rtio n  w hich th e  best ph o tog raph ic  lenses in troduce , especially  
the lenses used fo r e n la rg in g  th e  o rig in a l p h o to graph . T he  bu reau  
has succeeded in p rac tica lly  e lim in a tin g  th is  d isto rtio n  w itho u t in 
trod u cing  o th er h a rm fu l aberra tion s, by in se rting  a t  the  p ro p e r p lace  
in  the  cam era a p la te  o f g lass o f p ro p e r th ickness. T h is  device re 
duces the  fly ing tim e in ta k in g  aeria l ph o to graph s to abou t on e -h a lf  
th a t  necessary before.

Reduction o f interference .— O n the genera l problem  o f red uc tion  
o f rad io  in te rfe ren ce  the  bu reau ’s w ork  d u r in g  th e  ye ar has been 
d irected larg ely  to th e  ho ld in g  o f b roadcasting  and  o th er transm ittin g - 
sta tions exactly  on th e ir  assigned frequencies. M arked  p rogress in  
the  ac tual opera tion  o f the  c o u n try ’s rad io  sta tion s in  th is  respect 
has been m ade possible p rim a rily  th ro u g h  increasing  th e  accuracy 
o f th e  bu reau ’s frequency  s tan d a rd s  an d  certa in  procedures adop ted  
fo r th e ir  d issem ination  and ap p lica tion .

Propagation o f radio waves.— S evera l con tr ib u tions  were m ad e  
to the know ledge o f th e  vaga rie s of rad io-w ave p ropaga tion . A  
stu dy  on a na tion -w ide  scale o f th e  effects o f h igh -pow er b ro ad 
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cas tin g  was d irec ted  by  th e  bureau . T h is  definitely  established th a t  
ce rta in  deleterious effects th a t  h ad  been an tic ip a ted  th ro u g h  th e  use 
o f m any  k ilo w a tts  o f pow er d id  no t ex ist, and  also th a t  h ig h  pow er 
does n o t b r in g  w ith  i t  a cure fo r  rad io  fad in g . T h e  fa d in g  o r 
fluc tuation  o f received signa l in te n sity  rem ains as th e  p rin c ip a l 
obstac le to rad io  developm ent, and  th e  bu reau , w ith  th e  cooperation  
o f  20 labo ra to rie s in un iv ers ities an d  o th er places, ha s m ade a con 
certed  a tta ck  on th is  problem . I n  connection w ith  th is , s tudies 
o f  the  pecu lia r behav io r o f very  h ig h  frequencies o r sh o rt w aves 
were also m ade.

Radio direction finder.— A  num ber o f advances were m ade in  the  
technique  an d  ap p lica tio ns  o f the  rad io  d irection  finder, one o f the  
m a in  reliances o f th e  fu tu re  fo r  bo th  m arin e  and  a ir  nav igation . 
S p ecia l developm ents ex tended th e  frequency  ran ge  in  w hich i t  is 
possible to  do accura te  d irec tion  finding. D irec tion  finders of special 
design  fo r  several ty pes o f service w ere developed fo r  th e  C oast 
G u a rd , the  N avy, and th e  S ign al C orps.

S treng th  o f brickwork .— S pecial a tten tio n  is being  g iven a t p resen t 
to  th e  m easurem ent o f  th e  s tre n g th  of b rickw ork  un d er  com pression. 
T e s t w alls a re  b u ilt and  aged, and  th en  subjected  to  a slow ly in creas 
ing  load  in th e  te stin g  m achine u n til they  fa ll. T he  m achine  used in  
th is  w ork  has a capacity  o f 10,000,000 pounds in  com pression, and  is 
th e  la rg es t te stin g  m achine  in  th e  w orld . T h e  p ro g ram  is be ing  c a r 
ried ou t in  cooperation  w ith  the  Com m on B rick  M an u fa c tu re rs A s 
socia tion.

Specifications fo r dental m aterials.— T he w ork  on d en ta l m ateria ls  
has m ade possible th e  w ritin g  o f definite specifications fo r  den ta l 
am algam s, and  has also been o f m ateria l assistance to  th e  V e te rans’ 
B u reau  and  o th er  G overnm en t d ep a rtm en ts  in  securing  h igh -g rad e  
go ld  a lloys fo r  den ta l purposes.

Industrial metallurgical problems.— H eat-re s is tin g  a lloys have  been 
s tu d ie d  w ith  im proved  and  considerab ly  augm en ted  equipm en t, and  
a  p a p e r  on flow in a low -carbon steel pub lished. T h is  w ork  is c a r 
rie d  on in cooperation  w ith  th e  A m erican  Society  o f  M echanical 
E n g ine ers and  the  A rtierican Socie ty  fo r  T estin g  M ateria ls.

T h ro u g h  th e  B ureau  o f M ines th e  d ep a rtm en t has encouraged 
fu r th e r  w ork  in the  e lim ination  o f w aste o f m inera l resources and  
sa v in g  o f life  and  lim b in  m ining . In ve stig a tio n s conducted  by th e  
bu reau  have resulted  in p rod u cing  a  la rg e r  percen tage o f lu m p  coal 
by  b e tter  use o f explosives; a la rg e r  pe rcen tage  o f he lium  fro m  
n a tu ra l gas a t a low er cost an d  b e tter  m ethods o f rep u rify in g  
h e liu m ; m ethods o f p rev en tin g  scale in  boilers, th u s  red uc in g  w aste 
o f  f u e l ; increase in  recovery fro m  zinc ores by  im proved  m illin g  and  
m e ta llu rg ica l p ra c tices; a redu ction  in  ev ap ora tio n  losses in  th e  
petro leum  in d u s try ; m ak ing  use o f certa in  com plex ores here to fo re



un responsive  to  m ethods o f beneficiation; and  processes fo r t r e a t 
m en t o f h ig h  silica iron  ores low in iron  content.

W aste  o f p ro p e r ty  and life  due  to  .m ine  explosions and  o ther 
acc idents ha s been reduced by a m ore genera l use o f ro ck -dusting  
in  coal m ines as a  p reven tive  o f w idesp read  explosions, and  o f 
perm issible electric  devices approv ed  by  th e  bu reau , to  reduce th e  
possib ility  o f ig n itio n  o f gases.

C O O P E R A T I V E  M A R K E T I N G

Tw o years ago th e  D ep artm en t of C om m erce, in  an  exhaustive  
rep o rt on P acific  coast perishables, la id  dow n cer ta in  p rin c ip les 
essential to  m ore stab le m ark e tin g  and  th e  e lim ina tion  o f th e  g rea t 
w astes in  m ark e tin g  w hich w ere a bu rden  upon bo th  th e  p roducer 
and  consum er. A n  ex trem ely  im p o rta n t experim en t is  now in 
p rogress in  the  developm ent o f cooperation  in a m uch la rg e r  sense 
in an  endeavor to cure th e  evils th ere  po in ted  out. U n d e r th e  lead er 
sh ip  of th e  A m erican  R ailw ay  A ssociation , a jo in t com m ittee has 
been crea ted  em bracing  rep resen ta tives o f the  grow ers, bankers, sh ip 
pers, and  ra ilw ay  executives and  o thers h av in g  to  do w ith  th e  g rape  
crop o f C alifo rn ia . T h e  D ep artm en t o f Com m erce, th e  In te rs ta te  
C om m erce C om m ission, and  th e  D epa rtm en t o f A g ric u ltu re  are  also 
co opera ting  w ith  th is  com m ittee. T he  objec t is to  develop a contro l 
o f th e  sh ipm en t and  m ark e tin g  o f  th e  an n u a l crop  of some 70,000 
carloads o f g rapes to the  end th a t  m ore stab le re tu rn s  m ay be secured 
to th e  g row ers and  g re a t w astes e lim inated  in  tra n sp o rta tio n  and 
m arke tin g . I f  th is  ex pe rim en t can be developed to  the  degree hoped 
for, i t  w ill rep resen t a new  d e p a rtu re , no t alone in tra n sp o rta tio n  bu t 
in an en larg ed  service o f cooperative  m ark e tin g  as well. I t  w ill give 
s tab ility  in th e  g rap e  in du stry— an  in d u s try  in  w hich th ere  is an 
investm ent o f over $125,000,000 o f cap ita l aside fro m  som ething  over 
$100,000,000 o f specialized equ ipm en t fo r tra n sp o rta tio n — and there  
is prom ise  o f a solution  fo r  ha n d lin g  o th er  perishab le  crops th ro u g h 
out th e  co un try  in a fash ion  enorm busly  beneficial to  the  fa rm er and 
consum er p rim a rily , and  secondarily  o f value to  the ra ilw ay s in m ore 
o rde rly  tra n sp o rta tio n .

C O M M E R C I A L  A R B I T R A T I O N

T he se ttlem en t o f business d isputes by a rb itra tio n  instead o f l i t i 
g a tion  has m ade im p o rta n t p rogress since 192T, p ro gress be ing m ore 
p a r tic u la r ly  m arked  in  th e  p a s t fiscal year. T he de p a rtm en t has 
held th a t  com m ercial a rb itra tio n  e lim inates w aste by rem oving  ill 
w ill, by sav in g  costs o f litig a tio n , by p reven tin g  undue delays in 
business transaction s, and by s tre n g th en in g  con trac tua l relations.

New Y ork , New Je rsey , M assachusetts, and  O regon have  adopted 
com m ercial a rb itra tio n  laws. O n J a n u a ry  1, 1926, th e  F edera l a rb i 
t ra tio n  law  cam e in to  effect. B y  th is  act th e  F ed era l courts  are
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g iven  ju risd ic tio n  to  enforce such agreem ents w henever they w ould 
no rm ally  have ju risd ic tio n  und er the  ju d ic ia l code. T he depa rtm en t, 
a  la rge  num ber o f tra d e  associations, cham bers o f comm erce, and  
o th e r  o rgan iza tion s cooperated  in the  su pp ort o f th is  legislation. 
A n  in fo rm atio n  service has since been set up  in  the  B ureau  of F o r 
e ign  and D om estic Com m erce to rep o rt fu tu re  p rogress in a rb itra tio n  
practice .

N A T I O N A L  C O M M I T T E E S  O N  U T I L I Z A T I O N  O F  W O O D  A N D  M E T A L S

S ince  1921 a la rg e  num ber o f coopera ting  com m ittees have been 
se t up  in  various in dustries and  trad es  to  w ork in  conjunction  w ith  
th e  D ep artm en t of C om m erce. In  the  p a s t fiscal year  th ere  were 
343 o f these com m ittees. To them  and th e ir  predecessors is due  in  
•considerable m easure the  success of th e  d e p a rtm e n t’s activ ities.

A s  a resu lt of th e  experience ga ined  by these com m ittees the  wood 
a n d  the m etal u sing  in du strie s p roposed  to th e  Secretar}' th a t  th ere  
be set up  special o rg an iza tio ns to develop p rog ram s fo r the  e lim ina 
tion  o f w aste in  th e ir  fields. T he  first o f these, the N a tion al 
C om m ittee  on W ood U tiliza tio n , is com posed o f m an u fac tu rers, 
d is tr ib u te rs , an d  consum ers o f lum ber an d  wood p rodu cts and it 
w orks in  close cooperation  w ith  official and p riv a te  agencies.5 I ts  
h ead qu arters are  in th e  D ep artm en t of Com m erce. I t  has fo r its 
objec t th e  u tiliza tio n  o f wood in  any fo rm  w hich, a t p resen t, is 
e ith e r  w asted  or no t p ro p e rly  used.

T h e  w ork o f the  com m ittee en ta ils  new or im proved m ethods of 
con v e rtin g  wood, b e tter  m ethods o f seasoning an d  h an d lin g  the  
p ro d u c t, and  the  m ost econom ical m ethods o f u s in g  fo res t p roducts. 
T h is  w ork also includes a com prehensive p ro jec t o f stan d a rd iza tio n  
so th a t the  raw  m ateria l req u ired  by  each w ood-using in d u s try  m ay 
be m an u fa c tu red  to  the  g rea te st possible ex ten t a t the  source. In  
th is  m anner the consum ers will be enabled to use wood w ith  the 
m inim um  am ount o f waste. t *

* U p  t o  t h e  p r e s e n t  t i m e  t h e  f o l lo w in g  g r o u p s  a n d  t h e i r  r e s p e c t i v e  a s s o c i a t i o n s  a r e  r e p 

r e s e n t e d  o n  t h e  c o m m i t t e e : L o g g e r s  a n d  l u m b e r m e n ,  b y  t h e  N a t i o n a l  L u m b e r  M a n u f a c 

t u r e r s  A s s o c i a t i o n ,  i t s  a f f i l i a t e d  a s s o c i a t i o n s ,  t h e  N a t i o n a l  H a r d w o o d  L u m b e r  A s s o c ia t i o n ,  

a n d  o t h e r  l u m b e r  o r g a n i z a t i o n s ; t i e  p r o d u c e r s ,  b y  t h e  N a t i o n a l  A s s o c i a t i o n  o f  R a i l r o a d  

T i e  P r o d u c e r s ;  p ly w o o d  a n d  v e n e e r  b y  t h e  P ly w o o d  M a n u f a c t u r e r s  A s s o c i a t i o n ;  w o o d  

p r e s e r v e r s ,  b y  t h e  A m e r ic a n  W o o d  P r e s e r v e r s  A s s o c i a t i o n ; c o o p e r a g e ,  b y  t h e  A s s o c ia te d  

C o o p e r a g e  I n d u s t r i e s  o f  A m e r i c a ;  p a p e r  a n d  p u lp ,  b y  A m e r ic a n  P a p e r  a n d  P u l p  A s s o c ia 

t i o n  ; w o o d  c h e m ic a l s ,  b y  ' t h e  N a t i o n a l  W o o d  C h e m ic a l  A s s o c i a t i o n ; r a i l r o a d s  b y  t h e  

A m e r ic a n  R a i l w a y  A s s o c i a t i o n ; s h i p b u i l d e r s ,  b y  t h e  C o u n c i l  o f  A m e r ic a n  S h i p b u i l d e r s ; 

a n d  t h e  c o n s t r u c t i o n  i n d u s t r i e s ,  b y  a  s u b c o m m i t t e e  c o m p o s e d  o f  a r c h i t e c t s ,  e n g i n e e r s ,  

c o n t r a c t o r s ,  b u i l d e r s ,  r e a l - e s t a t e  b o a r d s ,  a n d  b u i l d i n g  a n d  l o a n  a s s o c i a t i o n s .

P u r c h a s i n g  a g e n t s  a r e  r e p r e s e n t e d  t h r o u g h  t h e  N a t i o n a l  A s s o c i a t i o n  o f  P u r c h a s i n g  

A g e n t s ,  w h i l e  t h e  w h o le s a l e  a n d  r e t a i l  d i s t r i b u t e r s  o f  l u m b e r  a r e  r e p r e s e n t e d  b y  t h e  

N a t i o n a l  A m e r ic a n  W h o l e s a l e  L u m b e r  A s s o c i a t i o n  a n d  t h e  N a t i o n a l  R e t a i l  L u m b e r  D e a l e r s  

A s s o c i a t i o n ,  a n d  f a r m e r s  á r e  r e p r e s e n t e d  b y  t h e  N a t i o n a l  G r a n g e .

O t h e r  m a n u f a c t u r e r s ’ g r o u p s  r e p r e s e n t e d  i n c l u d e  t h e  p r o d u c e r s  o f  m l l lw o r k .  s m a l l  

d i m e n s i o n  s to c k  m a n u f a c t u r e r s ,  c o n t a i n e r  m a n u f a c t u r e r s ,  m a n u f a c t u r e r s  o f  f u r n i t u r e ,  

a u t o m o b i l e  b o d ie s ,  a g r i c u l t u r a l  i m p le m e n t s ,  m u s i c a l  i n s t r u m e n t s ,  a n d  o t h e r s .
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T h is  e lim inatio n  of w aste in all b ranches o f th e  lum ber in du stry  
an d  trade , and  a closer u tiliza tio n  of th e  s tan d in g  tim ber, w ill in 
crease  the  value o f tim be rla nd s w ith ou t m ak in g  th e  raw  m ateria ls  
m ore costly to  the  consum ers. B y converting  a la rg e r  percen tage  o f 
th e  tre e  in to  m arke tab le  p roducts, i t  w ill g rea tly  a id  in p u ttin g  re fo r 
e sta tion  on a com m ercial basis, thereby  in su rin g  th e  N ation  a p e r 
m anen t tim b er supp ly .

T he N a tio na l C om m ittee on M eta ls U tiliz a tio n , o rgan ized  in  1926, 
is com posed o f m an u fa c tu re rs, d istr ib u te rs , a n d  consum ers o f m etal 
a n d  m eta l p rodu cts.8 T h e  com m ittee is  an  im p a rtia l body m ade up 
o f a ll b ranches o f in d u s try  and  tra d e  in tere sted  in  closer m etal 
u tiliza tio n , b e tte r  m an u fa c tu rin g , d is tr ib u tin g , and  m eta l-using  p ra c 
tices. I t  is  th e  pu rpose  o f the  com m ittee to  c a rry  th e  p rin c ip les of 
sim plified p rac tice  m ore deep ly  in to  th e  m eta ls-using  field. U n ifica 
tion  o f specifications and  th e  d iscontinuance o f certa in  undesirable  
tra d e  p rac tices are  also inc luded  in th e  scope of th e  w ork.

A  pe rm an en t staff, located in  th e  D e p a rtm e n t o f Com m erce con 
ven ien tly  n ea r th e  fac ilities o f the  d ivision o f sim plified p rac tice  and  
o ther gov ernm en ta l services, is in  a position  to estab lish  a oneness 
of pu rpose in  th e  m inds of the  m an u fa c tu rers, d istr ib u te rs , and  
users in  an y  single  in d u stry , an d  to  ac t as a c learing  house in b rin g in g  
together th e  various elem ents in several in du strie s th a t  share  the 
same problem . T he w ork o f the N atio nal C om m ittee on M etals 
U tiliz a tio n  is an  extension o f th e  service o f th e  d iv ision  o f sim plified 
p ractice , w ith  em phasis p laced  on a  consideration  o f m etals and m etal 
com m odities, and  w ith  th e  effo rt broadened to include  specifications 
and tra d e  practices.

N A T I O N A L  C O N F E R E N C E  O N  S T R E E T  A N D  H I G H W A Y  S A F E T Y

In  the  sp rin g  o f 1924, the A m erican . A u tom obile A ssociation, 
A m erican  E le c tr ic  R ailw ay  A ssociation , A m erican  M u tu a l A lliance , 
A m erican  R ailw ay  A ssociation , C ham ber o f Com m erce o f th e  U n ited  
S ta tes, N ational A ssociation  o f T ax icab  O w ners, N atio nal A u tom o 
bile C ham ber o f Com m erce, N ational B ureau  o f C asu alty  and  S u re ty  
U n de rw riters , and  th e  N a tio na l S a fe ty  C ouncil w ere inv ited  by the  
S ecre tary  o f C om m erce to cooperate  w ith him  in an investiga tion

8 T h e  N a t i o n a l  C o m m i t t e e  o n  M e ta l s  U t i l i z a t i o n  i s  c o m p o s e d  o f  r e p r e s e n  t a t  ivies o f  t h e  

A m e r ic a n  E l e c t r i c  K a l i w a y  A s s o c i a t i o n ,  t h e  A m e r ic a n  E n g i n e e r i n g  C o u n c i l ,  t h e  A m e r ic a n  

E n g i n e e r i n g  S t a n d a r d s  C o m m i t t e e ,  t h e  A m e r ic a n  F e d e r a t i o n  o f  L a b o r ,  t h e  A m e r ic a n  F o u n -  

d r y m e n ’s  A s s o c ia t i o n ,  t h e  A m e r ic a n  I n s t i t u t e  E l e c t r i c a l  E n g i n e e r s ,  t h e  A m e r ic a n  I r o n  

a n d  S te e l  I n s t i t u t e ,  t h e  A m e r ic a n  R a i l w a y  A s s o c ia t i o n ,  t h e  A m e r ic a n  S o c ie ty  o f  M e c h a n 

i c a l  E n g i n e e r s ,  t h e  A m e r i c a n  Z in c  I n s t i t u t e  ( I n c . ) ,  t h e  d i v i s i o n  o f  s im p l i f ie d  p r a c t i c e  o f  

t h e  D e p a r t m e n t  o f  C o m m e r c e ,  t h e  H o l lo w  M e ta l  D o o r  a n d  T r im  M a n u f a c t u r e r s  A s s o c ia 

t i o n ,  t h e  N a t i o n a l  A s s o c ia t i o n  o f  F a r m  E q u i p m e n t  M a n u f a c t u r e r s ,  t h e  N a t i o n a l  A s s o c ia 

t i o n  o f  M a n u f a c t u r e r s  o f  t h e  U n i t e d  S t a t e s ,  t h e  N a t i o n a l  A s s o c i a t i o n  o f  P u r c h a s i n g  

A g e n t s ,  t h e  N a t i o n a l  A u to m o b i l e  C h a m b e r  o f  C o m m e rc e ,  t h e  N a t i o n a l  F o u n d e r s  A s s o c ia 

t i o n ,  t h e  N a t i o n a l  M a c h i n e  T o o l  B u i l d e r s  A s s o c ia t i o n ,  t h e  N a t i o n a l  M e ta l  T r a d e s  A s s o c i a 

t i o n ,  t h e  N a t i o n a l  R e t a i l  H a r d w a r e  A s s o c i a t i o n ,  a n d  t h e  U n i t e d  S t a t e s  C h a m b e r  o f  
C o m m e rc e .
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in to  th e  stead ily  increasing  num ber o f fa ta litie s  and  serious personal 
in ju rie s due to  stree t an d  h igh w ay  accidents th ro u g h o u t th e  U n ited  
S ta tes.

I n  D ecem ber, 1924, th e  first N a tio na l C onference on S tre e t an d  
H ig h w ay  S a fe ty  w as called by  the  S ecre tary  o f Com m erce. I t  was 
a ttended  by  app ro x im a te ly  600 delegates rep resen ting  ra ilroa ds , in 
su rance  com panies, s tre e t railw ays, autom obile m an u fac tu re rs , o rg an 
ized com m erce and  in d u s try , tax icab  com panies, sa fe ty  councils, S ta te  
h ighw ay  officials and  m oto r vehicle com m issioners, local police and 
traffic adm in is tra to rs, o rg an ized  labor, o rgan ized  m oto rists , w om en’s 
and  w elfare  o rgan iza tion s, engineers, educato rs, an d  th e  genera l 
public. T h is  conference adop ted  a  re p o rt em bodying an  im p o rta n t 
series o f recom m endations fo r  S ta te  leg isla tion , s tree t and  h igh w ay  
reg u la tio ns, suggestions fo r  cooperative  w ork, and  a p ro g ram  o f 
fu tu re  activ ities.

A  second N a tion al C onference on S tre e t and  H ig h w ay  S a fe ty  
was called by th e  S ecre tary  in  M arch , 1926. T o th is  conference 
P re s id e n t Coolidge requested th e  governors o f th e  S ta te s  to  send 
official S ta te  de legations. T h e  governors o f 43 S ta te s  responded 
an d  the  conference w as a tte nd ed  by  ap prox im ate ly  1,000 delegates, 
in c lud in g  rep resen ta tiv es o f a ll o f th e  o i'ganizations and  g roup s 
w hich h a d  sen t de legates to  th e  first conference.

T he com m ittee on u n ifo rm ity  o f law s and  reg u la tio ns  p resen ted  
a proposed un ifo rm  vehicle code consisting  o f a u n ifo rm  m otor vehi 
cle reg is tra tio n  act, a un ifo rm  m otor vehicle a n ti th e f t  act, a un ifo rm  
m oto r vehicle op e ra to rs’ and  chauffeurs’ license act, and  a  un ifo rm  
ac t reg u la tin g  th e  opera tion  o f vehicles on h ighw ays. T h is  code, 
w ith  some am endm ents, w as adop ted  by  th e  conference and  has since 
been indorsed  by th e  N a tio na l C onference o f Com m issioners on U n i 
fo rm  S ta te  L aw s and  th e  A m erican  B a r  A ssociation. A t th e  close 
o f th e  conference a  reso lu tion  requesting  th e  m em bers from  each 
S ta te  to  serve as an o rg an iza tion  com m ittee fo r th e ir  respective 
S ta te s to  prom ote the  adop tion  o f th e  conference recom m endations 
th ro u g h  S ta te  legisla tion  and  local conferences o r o ther a p p ro p ria te  
o rgan iza tio ns  was unan im ously  adopted .

T he  w ork o f th e  N atio nal C onference on S tree t and  H ig hw ay  
S a fe ty  is na tion -w ide  in  its  scope. T he m ou n tin g  curve  o f hum an , 
m ateria l, and  the  financia l loss due  to  stree t and  h igh w ay  accidents, 
m ore p a r tic u la r ly  those invo lv ing  m oto r vehicles, is one o f th e  m ost 
conspicuous exam ples o f w aste in  m odern  life . D u rin g  th e  p a s t 
ca lendar year 23,900 persons were killed, ap prox im ate ly  600,000 
suffered serious personal in ju ry  accidents, w hile th e  to ta l economic 
loss due to  the  destruc tion  o f p ro p e rty , congestion, and o th er causes 
inciden t to in adequate  traffic fac ilities is estim ated  to be not less th an  
$2,000,000,000 annually .
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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 I E S

[ B y  J u l i u s  K l e i n , D i r e c to r ,  a n d  E . D a n a  D u r a n d , C h ie f  o f  D iv i s i o n  o f  S t a t i s t i c a l  

R e s e a r c h ,  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 ]

O ne o f th e  m ain  functions o f the  D ep artm en t of C om m erce is p ro 
m o tin g  fo re ign  trade . In te rn a tio n a l tra d e  has become a v ita l p a r t  of 
the  w hole m odern  economic system . T he w ar b ro u g h t in to  h ig h  re 
lie f th e  u tte r  dependence o f the  life  o f n a tion s upo n  it. I n  peace tim e 
our ex ports  and  im p o rts  are  th e  m arg in s upon w hich ou r w ell-being 
depends. E x p o rt enables us to  use ou r resources and  energy  to the 
f u l l ; by  c re a tin g  a w id er ran ge  o f custom ers i t  gives to  each p ro d u c 
tion  u n it  g re a te r  s tab ility  in  o u tp u t an d  g rea te r security  fo r  the  
w orkers. E x p o rts , to ge th e r w ith  re tu rn  upon fo re ign  investm ent, 
a re  w h a t enable us in th e  long run  to  purchase  those goods and  raw  
m ateria ls  w hich we can no t p roduce  ourselves. O u r s ta n d a rd  o f liv 
ing  is absolutely  dependen t upon certa in  im p o rt com m odities. I t is 
tru e  th a t  th e  U n ite d  S ta te s is excep tionally  self-sufficing. I t  finds a 
la rg e r  p ro p o rtio n  o f its  to ta l m ark e t w ith in  its  ow n borders, and  im 
p o rts  a  sm aller p ro p o rtio n  o f its  consum ption , th a n  m ost countries. 
N evertheless, w ith o u t fo re ign  trad e , ou r in dus tries w ould b reak  
dow n and  we shou ld  have  to  go w ith ou t m uch w hich con tribu tes to  
th e  com fort o f life , and  even w ith o u t some h igh ly  necessary com 
m odities such as rubber, certa in  m etals, and  cer ta in  tex tile  fibers.

F in d in g  fo re ign  m arke ts is th us a m ajo r task  bo th  o f A m erican  
business and  o f th e  A m erican  G overnm ent. T he success so f a r  a t 
ta ined  is rem arkab le . O u r to ta l fo re ign  sales in 1925-26 were 120 
per cent g re a te r  in  va lue  th a n  on th e  average  from  1910 to  1914. 
A fte r  a llow ing  fo r  th e  low er bu y in g  pow er o f m oney, th ey  were 
ap pro x im a te ly  50 pe r cen t g re a te r  in  q u a n tity  th a n  before th e  w ar. 
I n  th e  p ast five years  th e  q u an tita tiv e  increase has been abou t 26 
per cent. Im p o rts  show even m ore m ark ed  g a in  bo th  as com pared 
w ith  p re -w ar levels an d  as com pared  w ith  fo u r  o r five years ago.

W e have expanded  our e x p o rt tra d e  in  th e  face o f th e  cu t into 
the  w orld ’s b uy in g  pow er caused by th e  trem endous upheaval o f w ar.

2 99 3 4 7 — 2 6 - - - - - - 4
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O ur position , th erefo re , co n trasts  sh a rp ly  w ith  th a t  o f m ost o th er  
countries. A d ju sted  fo r  th e  change in  the  bu y in g  pow er o f m oney, 
ex p o rts  from  th e  U n ited  S ta te s in  1925 w ere 37 pe r cen t g re a te r  th an  
in 1913. I n  th e  aggreg ate  a ll o th er  countries show ed a decrease of 
abou t 5 pe r cent in  ex ports , E urop e  as a w hole a decrease o f abou t 24 
pe r cent, E n g lan d  a 22 p e r  cent, and  G erm any  a 35 pe r cent decrease. 
A m erican  fo re ign  tra d e  (ex po rts  and  im p o rts  com bined) rep resen ted  
11 pe r cen t o f the  w orld ’s to ta l tr a d e  in 1913 and 16 pe r cent a t th e  
p resen t tim e.

Comparative changes in the trade of United States and of other countries
[M ill io n s  of do llars]

A c tu a l  va lu e s
P e r  c e n t  in c r e a s e (+ )  

o r  dec re a se  ( - ) ,  
1913-1925

1913 1921 1925
A c tu a l
v a lu e

Q u a n t i ty  
( a p p ro !  1- 

m a tc )

EXPORTS

A ll c o u n tr ie s ...................................................................... 20,265 20,352 31,215 + 5 4 ± 0

U n i te d  S t a t e s .................... ............................................... 2,484 4,485 4,910 + 9 8 + 3 7
A ll o th e r  c o u n tr ie s ............................................................ 17,781 15,867 26,305 + 4 8 - 5
E u r o p e ....................................................... . ............... ....... 12,072 9,165 14,440 + 2 0 - 2 4
U n i te d  K in g d o m .............................................................. 3,089 3, n e 4,238 + 3 7 - 2 2
G e rm a n y ............................................................................ 2,405 1,106 2,094 — 13 - 3 5

IMPORTS

A ll c o u n tr ie s ...................................................................... 21,855 22,876 33,435 + 5 3 ± 0
U n i te d  S t a t e s .................................................................... 1,793 2,509 4,226 + 1 36 + 6 6
A ll o th e r  c o u n tr ie s ............................................................ 20,062 20,377 29,209 + 4 0 - 6
E u ro p e ................................................................. 14,135 12,615 18,712 + 3 2 - 1 3
U n i te d  K in g d o m .............................................................. 3,741 4,178 6,236 + 6 7 + 8
G e rm a n y ............................................................................ 2,565 1,425 2,958 + 1 5 - 1 6

TOTAL TRADE •

A ll c o u n tr ie s ...... .......................................................... 42,120 43,228 64,650 + 5 3 ± 0
U n i te d  S ta te s .................................................................... 4, 277 6,994 9,136 + 114 + 4 9
A ll o th e r  c o u n tr ie s ............................................................ 37,843 36,244 55,514 + 4 7 - 6

E u ro p e ............................................................................... 26,207 21,780 33,152 + 2 6 - 1 8

U n ite d  K in g d o m ........... . ................................................. 6 ,830 7, 297 10,474 + 5 3 - 7

G e rm a n y ....................... .................................................... 4 ,970 2,531 5 ,05 2 , + 2 - 2 5

T he  la rg e  volum e o f forced  exp orts  o f a g r ic u ltu ra l p rodu cts d u r 
ing  th e  w a r was bound to  decline w ith  th e  recupe ra tion  o f E urop ean  
ag ric u ltu re  and  th e  reen try  in to  w orld  m arke ts  o f p ro d u cin g  centers 
iso la ted  by  th e  w ar. C onsequently , i f  we w ere to m a in ta in  ou r p u r 
chasing  pow er fo r  im p o rt m ateria ls  i t  w as necessary th a t  we increase  
ou r m an u fa c tu red  ex ports , th e  m ost com petitive  g roup . W e could 
no t re ly  on advan tages in  n a tu ra l resources o r on expansion  o f sales
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o f noncom petitive goods o r on any fo rtu ito u s cause. O u r fac to rie s 
p a j7 th e  h igh est rea l w ages in th e  w orld , ye t we m ust needs expo rt 
th e ir  p rodu cts increasing ly  in th e  face o f low er pa id  labor a n d  
deprecia ted  cu rrency  ab road.

T he success w ith  w hich th is  ex p o rt problem  has been a ttack ed  b y  
th e  A m erican  people an d  th e  A m erican  G overnm ent is w itnessed by 
the  fac t th a t  th e  value o f ou r ex ports  o f finished an d  p a r t ly  fin 
ished m an u fac tu re s in  th e  fiscal ye ar  1925-26 reached th e  huge sum  
of $2,572,000,000. T h is  w as an increase o f 160 pe r cent over th e  
p re -w ar average  and  o f 59 p e r  cent over 1921-22. These  classes con 
s t itu te d  47 pe r cent o f ou r to ta l ex ports  from  1910 to  1914 an d  60 
per cen t in  1925-26. F in ish ed  m an u fac tu re s show even g rea te r 
g row th  th a n  p a r tly  m an u fa c tu red  goods.

A t the  sam e tim e th e re  ha s been no re lax a tion  in  effort to  p rom ote  
the e x p o rt o f p rodu cts o f A m erican  farm s. New m ark ets have been 
found and  new uses developed w hich have  con trib u ted  g rea tly  to  
m itiga te  w h a t w ould otherw ise  have  been g re a t sh rin kage  in  dem and. 
T h is d ep a rtm en t has g iven the  g rea test a tten tio n  to the  disposal o f  
su rp lus  ag ricu ltu ra l p roducts. T he  ex ports  have held  up  rem ark ab ly  
well considering the  situa tion .

T he tendency to w ard  g rea te r  re la tive  im portance  o f m an u fa c tu red  
goods in ou r e x p o rt tr a d e  w ill unquestionab ly  continue. T h is  te n d 
ency po in ts  n e ith er  to any lack o f efficiency in ou r ag ric u ltu re  no r to  
in ju ry  to  th e  fa rm ers’ in terests . I t  reflects expansion o f dom estic 
m arkets an d  fo r  dom estic consum ption o f fa rm  p roducts. A s o u r 
co un try  fills up  w ith  popu la tio n  i t  m ust n a tu ra lly  consum e a la rg e r  
and  la rg e r  p ro p o rtio n  o f th e  foodstuffs an d  raw  m ater ia ls  i t  produces 
and m ust p ay  fo r  its  fo re ign  requ irem ents m ore an d  m ore w ith  m anu 
fac tu re d  com m odities. I t  is v ita l to  th e  farm er  th a t we m ain ta in  
our buy ing  pow er fo r raw  m ateria ls  w hich we do no t ourselves 
produce  i f  he is to  enjoy m any o f the  artic le s w hich now en te r h is  
da ily  life.

%
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Growth of foreign trade of the United States
[M ill io n s  of do lla rs]

P e r  c e n t
Y e a rs  e n d e d  J u  ne  30— i ncre ase  1920

o v e r—

'
1910-1914
a ve rag e

1922 1925 1926 1910-1914 1922

EXPORTS

T o ta l  (d o m e s tic  a n d  fo re ig u ) .................... 2,166 3, 771 4,865 4,753 120 26

T o -
E u ro p e .................................................... ........ 1,350 2 ,06S 2,660 2,334 73 13

A ll o th e r , to ta l ......... ...................................... 816 1,704 2,205 2,420 197 42

C a n a d a  a n d  N e w fo u n d la n d .................. 320 551 65S 709 122 29

L a t in  A m e r ic a ....................... - ............... 302 536 845 879 191 64

A s ia ........................................................... 121 480 458 538 344 12

O c e a n ia ..................................................... 48 84 167 201 322 140

A fr ic a ........................................................ 25 52 77 94 281 82

T o ta l  e x p o r ts  of do m e s tic  m e rc h a n d is e . . 2,130 3, 700 4, 778 4,654 118 26

F o o d s tu f f s ............................................................ . 421 1,144 1,061 780 85 —32

R a w  m a te r ia ls ....................................................... 713 933 1,401 1,301 82 39

S e m im a n u fa c tu re s ................................................. 342 412 646 635 86 54

F in is h e d  m a n u fa c tu re s ........................................ 654 1,211 1,670 1,937 196 60

IMPORTS

T o ta l .................... ........................................ 1,689 2,608 3,824 4,466 164 71

From—

E u ro p e .............. . ............................................. 836 831 1,171 1,275 52 54

A ll o th e r .......................................................... 853 1,778 2,654 3,192 274 80

F o o d s tu f f s .............................................................. 398 635 903 931 134 47

R a w  m a te r ia ls ............................. ........ ................. 595 927 1,452 1,906 220 106

S e m im a n u fa c tu re s ................................................ 307 407 701 795 159 95

F in is h e d  m a n u fa c tu re s ................ . ...................... 389 639 767 835 115 31

QUANTITATIVE INDEXES

G ro w th  o f t r a d e ,  e lim in a tin g  p r ic e  c hang es  

<1913=100):

D o m e s tic  e x p o r ts ............ ............................... 89 116 133>i 137 54 18

Im p o r ts ............................................................ 94 137 161 170 81 24

T he g ro w th  o f ou r m an u fac tu red  ex ports  is reflected in  th e  m arked  
expansion  o f ou r tra d e  w ith  those p a r ts  of th e  w orld  outside o f 
E urope. T o E u rop ean  countries we sold in 1925-26 goods to  a value 
on ly  62 p e r  cent above th e  p re -w a r average, rep re se n tin g  a q u a n tita 
tive  increase p robab ly  li tt le  m ore th an  10 pe r cent. B u t ou r expo rts  
to  non -E u ro pean  countries, in  the  aggi’egate, h ad  n early  treb led , in 
c rea sin g  197 pe r cent. T h e  ga in  w as 344 p e r  cen t in  th e  case o f 
A sia, 191 p e r  cent fo r L a tin  A m erica, 321 pe r cen t fo r  O ceania, and

é
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281 p e r  cent fo r  A frica . R ap id  advance in  ou r sales to  p rac tica lly  
a ll no n -E u ro pean  coun tries has occurred  even since 1921-22 in  th e  
face of E u ro p e ’s p ro gress in  reg a in in g  he r ex p o rt trade . I t  m ay be 
noted th a t  the  slow er g ro w th  in  o u r sh ipm en ts to A sia  in  th e  la s t 
few years is due  to  th e  s ta tio n a ry  pos ition  o f ou r tra d e  w ith  J a p a n  
and C h ina , ex ports  to  the  re s t of th e  con tinen t h av in g  ga ined  heavily . 
E xcep tional cond itions ex p la in  th e  situ a tion  in  reg a rd  to  these  tw o 

countries.
T he causes o f th e  g ro w th  o f A m erican  ex ports  o f m an u fac tu red  

goods are  o f a  basic an d  cum ulative  character . H ere in  lies h igh 
prom ise  fo r th e  fu tu re . W e owe th is  expansion  by  no m eans to  th e  
w ar. T he  w ar d id  m ore th a n  check th e  steady  expansion w hich is  
the  no rm al th in g  in in te rn a tio n a l t r a d e ;  it  cu t deep in to  th e  w orld ’s 
aggregate  bu y in g  pow er. O utside  o f th e  U n ite d  S ta te s th e  a b il ity  
o f th e  peoples to  absorb com m odities has no t even ye t regained  the  
level o f 12 y ears ago.

In  an address in  New Y ork  on M arch 16, 1926, S ecre tary  H oover 
m ade the  fo llow ing  sta tem en t as to  th e  reasons w hy we w ere ex pa nd 
ing ou r ex ports  o f m an u fa c tu red  g o o d s :

I f  w e  e x a m i n e  t l i e  r e a s o n s  w h y  w e  s h o u l d  h a v e  b e e n  a l m o s t  u n i q u e  a m o n g  

n a t i o n s  i n  f o r e i g n  t r a d e  r e c o v e r y ,  I  b e l i e v e  w e  c a n  j u s t l y  c l a i m  t h a t  i t  h a s  b e e n  

d u e  t o  c e r t a i n  d i s t i n c t i v e l y  A m e r i c a n  a c c o m p l i s h m e n t s ,  a n d  t h a t  i n  t h e s e  

a c c o m p l i s h m e n t s  l i e s  t h e  c o n f i d e n c e  f o r  t h e  f u t u r e .  O u r  e x p a n s i o n  o f  f o r e i g n  

t r a d e  i s  a  p a r t  o f  o u r  d o m e s t i c  p r o g r e s s ,  b o t h  s o c i a l l y  a n d  e c o n o m i c a l l y .  A n d  

i n  t h i s  p r o g r e s s  I  w o u l d  f i r s t  m e n t i o n  t h e  a c c u m u l a t i v e  v a l u e  o f  t h e  i n t e n s i f i e d  

e d u c a t i o n ,  b o t h  e l e m e n t a r y  a n d  h i g h e r ,  w h i c h  w e  h a v e  b e e n  d i n n i n g  i n t o  t h e  

A m e r i c a n  y o u t h  o v e r  t h e  l a s t  3 5  y e a r s .  I n  t h i s  t i m e  w e  h a v e  m u l t i p l i e d  o u r  

s t u d e n t s  i n  i n s t i t u t i o n s  o f  h i g h e r  l e a r n i n g  b y  4 0 0  p e r  c e n t .  T o - d a y  w e  h a v e  

m o r e  t h a n  a l l  t h e  r e s t  o f  t h e  w o r l d  p u t  t o g e t h e r .  W e  h a v e  t r a i n e d  t e c h n i c a l  

p e r s o n n e l  i n  e v e r y  a v e n u e  o f  p r o d u c t i o n  a n d  d i s t r i b u t i o n  u p o n  a  s c a l e  v a s t l y  

l a r g e r  t h a n  t h a t  p o s s e s s e d  b y  a n y  o t h e r  n a t i o n .  W e  h a v e  r e a l i z e d  f r o m  t h i s  

a n d  m a n y  o t h e r  c a u s e s  a  g r e a t  a d v a n c e  i n  b u s i n e s s  o r g a n i z a t i o n  a n d  a  g r e a t  

a d a p t a b i l i t y  t o  n e w  i d e a s  a n d  t o  s h i f t i n g  d e m a n d .

O u r  w o r k p e o p l e  h a v e  i n c r e a s e d  i n  e d u c a t i o n  a n d  s k i l l .  A b o v e  a l l  t h e y  a r e  

l a r g e l y  f r e e  f r o m  t h e  e c o n o m i c  f a l l a c y  t h a t  r e s t r i c t i o n  o f  i n d i v i d u a l  e f f o r t  

i n c r e a s e s  t h e  n u m b e r  o f  j o b s .  O u r  n a t i o n a l  u n i o n s  h a v e  l o n g  s i n c e  d e c l a r e d  

a g a i n s t  s u c h  t h e o r i e s .  W e  a r e  r e a p i n g  t h e  b e n e f i t s  o f  s o m e  0 0 0  i n d u s t r i a l  

r e s e a r c h  l a b o r a t o r i e s ,  m o s t l y  e s t a b l i s h e d  i n  t h e  l a s t  1 0  y e a r s .  T h e y  a r e  

c e a s e l e s s l y  s e a r c h i n g  f o r  i n v e n t i o n  a n d  f o r  e v e r y  e c o n o m y  i n  t h e  u s e  o f  m a t e 

r i a l s  a n d  m e t h o d .  U n d e r  t h e  p r e s s u r e  o f  h i g h  w a g e s  w e  h a v e  r u t h l e s s l y  

r e v i s e d  o u r  i n d u s t r y  w i t h  e v e r y  n e w  i n v e n t i o n .  B e y o n d  t h i s  t h e r e  i s  g r e a t  

a n d  c o o p e r a t i v e  m o v e m e n t  i n  A m e r i c a n  i n d u s t r y  a n d  c o m m e r c e  f o r  c u t t i n g  

o u t  w a s t e  in  a  t h o u s a n d  d i r e c t i o n s  t h r o u g h  i m p r o v e d  b u s i n e s s  p r a c t i c e ,  t h r o u g h  

■ sim p lific a tio n  o f  p r o c e s s e s  a n d  m e t h o d s .  F u r t h e r m o r e ,  w e  h a v e  h a d  a  g r e a t  

a d v a n t a g e ,  w h i c h  w e  m u s t  n o t  d e n y ,  i n  t h a t  b y  v o l u m e  p r o d u c t i o n ,  m a d e  

p o s s i b l e  t h r o u g h  a  g r e a t  d o m e s t i c  m a r k e t ,  w e  h a v e  b e e n  a b l e  b y  r e p e t i t i v e  
p r o c e s s e s  t o  a p p l y  o r  f o c u s  e v e r y  a d v a n c e  i n t o  s t a n d a r d  c o m m o d i t i e s  o f  h i g h  

q u a l i t y  a n d  l o w  c o s t  o f  p r o d u c t i o n .



T h e  c u m u l a t i o n  o f  t h e s e  f o r c e s  h a s  i n c r e a s e d  o u r  n a t i o n a l  e f f i c i e n c y  t o  

a  d e g r e e  w h i c h  I  h e s i t a t e  t o  e x p r e s s  s t a t i s t i c a l l y  l e s t  w e  a p p e a r  t o  e x a g g e r a t e .  

B u t  I  m i g h t  o b s e r v e  t h a t ,  b y  a n d  l a r g e ,  w h i l e  w e  h a v e  i n c r e a s e d  o u r  p o p u l a 

t i o n  1 0  o r  1 7  p e r  c e n t  i n  a  d o z e n  y e a r s ,  w e  h a v e  s w e l l e d  p r o d u c t i v i t y  o f  

t h e  N a t i o n  b y  s o m e t h i n g  l i k e  3 0  o r  3 5  p e r  c e n t .  O u r  f a r m s  p r o d u c e  1 3  p e r  

• c e n t  m o r e  w i t h  t h e  s a m e  n u m b e r  o f  f a r m e r s  a s  1 2  y e a r s  a g o ; o u r  r a i l w a y s  

• c a r r y  2 2  p e r  c e n t  m o r e  t r a f f i c  w i t h  a b o u t  t h e  s a m e  n u m b e r  o f  m e n .  W e  h a v e  

t a m e d  t h e  k i l o w a t t  i n t o  t h e  f r i e n d  o f  m a n .  W e  h a v e  n o w  d o m e s t i c a t e d  s o m e  

6 8 ,0 0 0 ,0 0 0 ,0 0 0  k i l o w a t t - h o u r s  a n n u a l l y  w h e r e  w e  u s e d  2 3 .0 0 0 ,0 0 0 ,0 0 0  1 2  y e a r s  

a g o .  T h e y  i n c r e a s e  o u t p u t  a n d  d e c r e a s e  s w e a t .

T h e s e  a r e  t h e  r e a s o n s  w h y  w e  a r e  a b l e  t o  s e l l  g o o d s  o f  h i g h  q u a l i t y ,  

p r o d u c e d  u n d e r  t h e  h i g h e s t  r e a l  w a g e s  i n  t h e  w o r l d ,  i n  c o m p e t i t i o n  w i t h  

g o o d s  p r o d u c e d  u n d e r  l o w e r  s t a n d a r d s  o f  l i v i n g .  T h e s e  m e t h o d s  a r e  n o  

s e c r e t .  T h e y  a r e  o p e n  t o  t h e  w o r l d .  B u t  t h e y  a r e  r o o t e d  n o t  a l o n e  i n  t e c h 

n o l o g y ,  w h i c h  c a n  b e  a d o p t e d  b y  a l l  i n t e l l i g e n t  p e o p l e ; t h e y  a r e  r o o t e d  i n  

s o c i a l  c o n c e p t i o n s  w h i c h  p e n e t r a t e  f a r  d e e p e r  a n d  w h i c h  n o t  o n l y  p r o m i s e  

g r e a t l y  f o r  t h e  f u t u r e  i n  o u r  s t a n d a r d s  o f  l i v i n g  a t  h o m e ,  b u t ,  o f  m o r e  p e r t i n e n t  

i n t e r e s t  o n  t h i s  o c c a s i o n ,  p r o v i d e  t h e  b a s i c  a s s u r a n c e  o f  o u r  c o n t i n u i n g  g r o w t h  

i n  f o r e i g n  t r a d e ,  b o t h  e x p o r t s  a n d  i m p o r t s .  T h e s e  a r e  t h e  f u n d a m e n t a l  f o r c e s  

w h i c h  p r o m i s e  f o r  u s  o u r  s h a r e  o f  t h e  w o r l d ’s  i n c r e a s i n g  d e m a n d s  e v e n  o f  

c o m p e t i t i v e  g o o d s — i f  w e  k e e p  t h e m  i n  m o t i o n .

T h e  fu tu re  expansion o f ou r trad e , especially  in m anu fac tu red  
goods, depends on conditions outside, as w ell as w ith in , th e  U n ited  
S ta te s. P a s t experience and  analysis  o f th e  causes now  at w ork 
alike  indicate  th a t  i f  th e  w orld  can m a in ta in  peace th e  fo re ign  
m ark ets fo r  ou r goods w ill expand . W o rld  dem and fo r  com m odi
ties  tends no rm ally  to  grow . T h e  sam e causes w hich m ake fo r 
g re a te r  p rodu ction  an d  g re a te r  bu y in g  pow er in  th e  U n ite d  S ta tes  
a re  p resen t in v a ry in g  m easure in  every land . I n  the  new er and 
m ore  backw ard  coun tries th e  investm ent o f fo re ign  cap ita l— A m eri 
can  and o th e r— and th e  p a rtic ip a tio n  o f fo re ign  expe rts  an d  busi 
ness m anagers jo in  w ith  th e  in te rna l forces a t w ork. W ith  gain  
ip  p rodu ctive  efficiency comes some increase  in  consum ption  o f fo od 
stuffs an d  o th er basic necessities, b u t a f a r  g rea te r  increase in  th a t  
o f  m an ufac tu red  artic les. E ven th e  estab lishm en t o f m an u fa c tu rin g  
in d u stries  in  coun tries fo rm erly  a lm ost exclusively  a g r ic u ltu ra l does 
no t check th e ir  dem and  fo r  m an u fa c tu red  goods from  ab ro ad ; on 
th e  con tra ry , the  consequent advance in  th e ir  p u rcha sing  pow er and 
s ta n d a rd s  o f liv in g  adds to  it.

N or need th is  coun try  fea r th a t  th e  recovery o f E u ro pe , so g rea tly  
to  be desired  from  every o th er  p o in t of view, w ill in te rfe re  w ith  th e  
g ro w th  o f ou r own fo re ign  trad e . Such recovery m eans g rea te r 
d ire c t bu y in g  pow er o f E urop eans  fo r  ou r goods. S ti ll  m ore, by 
m ak in g  E u ro p e  a b e tte r  m ark e t fo r th e  p rodu cts o f L a tin  A m erica, 
th e  F a r  E a s t, and  A fric a  i t  adds to  th e  ab il ity  o f those reg ions to  
bu y  no t only  from  E u ro pe  bu t also fro m  A m erica. T he experience 
o f  the last five years  is sufficient evidence on th a t  point.

3 4  R E P O R T  O F  T H E  S E C R E T A R Y  O F  C O M M E R C E
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V igorous com petition  w ill a lw ays ex is t in  in te rn a tio n a l commerce. 
I t  does no t behoove o u r p roducers and  expo rte rs to  ta k e  th e ir  job 
lig h tly . B u t, in  th e  b roade r view , w orld  comm erce rep re sen ts  w orld  
cooperation. T h e  g a in  o f  any  one co un try  is n o t prom oted by th e  
loss o f any  o ther, b u t ra th e r  by  th e  g a in  o f all.

W hile  ch ief cre d it fo r  th e  g ro w th  o f ou r fo re ign  comm erce in 
recen t y ears is  due to th e  A m erican  people— the fa rm er, th e  wage 
earne r, th e  business m anager, th e  techn ica l exp e rt, th e  tra d e r  and  
exp orte r— th e a c tiv ity  o f th e  G overnm en t has c o n tr ib u te d  very 
m ateria lly .

I n  1922 C ongress, rea liz ing  the  g re a t ta sk  before  A m erican  in d u s try  
an d  A m erican  m erchan ts in  th e  recon stru ction  o f ou r fo re ig n  tra d e  
from  th e  d isastrous and  fun da m en ta l sh if ts  o f th e  w ar, accepted th e  
recom m endations o f S ec re ta ry  H oover an d  au th o rized  th e  en la rg e 
m en t and  reo rgan iza tio n  of the  fo re ign  tra d e  service o f the  d e p a r t 
m ent th a t  i t  m ig h t g ive th e  fu lle s t possib le service. T h e  B u reau  o f 
F o re ig n  an d  D om estic Com m erce w as reo rgan ized  upo n  “ com 
m od ity  ” and  “ special service ” divisions. T h e re  are  now 87 d iv i 
sions in the  bu reau . T he  num ber o f branches in  th e  U n ite d  S ta tes, 
e ith er  d is tr ic t o r cooperative , has been increased fro m  28 to 46 and 
th e  num ber o f fo re ign  offices increased from  23 to 42. T he  num ber o f 
rep resen ta tives ab road  has risen from  86 to 291. T he  requests fo r 
assistance fro m  A m erican  m an u fa c tu re rs, m erchan ts, and  fa rm  co
opera tives have  increased fro m  505,000 d u r in g  th e  ye ar 1921-22 to 
2.032,825 d u r in g  th e  ye ar 1925-26. A side  fro m  d irec t rep lies to these 
requests th e  num ber o f tra d e  c ircu lars and  o th er  fo rm s of in fo rm a 
tion  sent ou t increased from  aro un d  500,000 in 1921-22 to  over 
4.000,000 in 1925-26.

F O R E I G N  G O V E R N M E N T  P R I C E  F I X I N G  O F  O U R  I M P O R T  R A W

M A T E R I A L S

[ B y  EverBt t  G. Hol t , C h ie f  o f  R u b b e r  D iv is io n ,  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 ]

in  1922 the  d ep a rtm en t first called  pub lic  a tten tio n  to the g row th  
of fo re ign  governm en t contro ls o f p rice and d istr ib u tio n  of ou r im 
p o rt raw  m ateria ls  as like ly to develop g re a t dangers to th e  A m eri 
can consum er. I n  M arch, 1923, C ongress d irected the  d ep a rtm en t to 
investiga te  an d  re p o rt upo n  th e  subject. E x h au s tiv e  in vestiga tions 
w ere m ade in the  areas o f p rodu ction  and  th e  rep o rts  o f findings 
have  been pub lished  in  va rious b rochures d u rin g  th e  years 1924, 
1925, and 1926. T h ere  are  a t p resen t governm en ta lly  con tro lled 
fo reign  com binations in n ine  raw  m ate ria ls : L ong-stap le  cotton, cam 
phor, coffee, iodine, n itra te s , potash , m ercu ry , rubber, and  sisal. O ur 
im ports  o f these m ater ia ls  d u rin g  th e  fiscal year  am ounted to $1,031.- 
555,097. T here  are  some o ther v irtu a l m onopolies ind irec tly  su p 
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p o rte d  by benevolent policies o f the  in tere sted  governm ents ra th e r  
th a n  by d irec t and  co ns tan t p rice  control.

Som e o f these  contro lled  com m odities are  o f sm all dim ensions, 
o thers o f vast im portance , b u t th e  very  num ber o f these  contro ls in 
d ica tes a trend . T here  are  som e 20 o r 30 o th er com m odities in  the 
w orld  fo r  w hich we are  a t  p resen t dependen t on im po rt, and  
w hich could likew ise be con tro lled  by ac tion  o f one goverm nen t o r 
by agreem en t betw een tw o governm en ts. I n  fac t, i t  is possible th u s  
to contro l a very  la rg e  p o rtion  o f th e  raw  m ater ia ls  w hich  we do no t 
ourselves produce . U nless some d e te rre n t arises, th e  enorm ous 
p ro fits  o f some o f the  contro ls  a lre ady  in  opera tion  w ill no t only 
stim ula te  unreasonable  prices fo r  o ther con tro lled  p rodu cts b u t w ill 
serve to  encourage a ttem p ts  upon o ther com m odities. I t  is th e  be 
lie f  o f th e  d ep a rtm en t th a t  th is  developm ent w ill be re ta rd ed  by th e  
dem onstra tion  of p rac ticab le  defense action  in  th e  case o f rubbe r 
d u r in g  th e  last fiscal year.

T he object o f these contro ls is un iv ersa lly  asserted  to  be to  s tab i 
lize p rices to bo th  p roducers an d  consum ers a t  f a i r  ra te s ; and  we 
w ould p robab ly  n o t be considering  th e  question  to -day  i f  a ll these  
com binations had  been conten t w ith  f a i r  re tu rns , no m a tte r  how m uch 
we m ig h t object to  them  as fun dam en ta lly  a re s tra in t o f in d u s tria l 
progress.

T he economic objection to  these contro ls is th e  stifling  o f  p ro 
duction  th ro u g h  forced res tric tio n  com bined w ith  p rice fix ing, w hich  
en tire ly  deflects the  p ro d u ce r’s objective fro m  decreasing  costs o f  
p rod uc tion — un d er  com petitive p ressu re—to  a rb itra ry  h ig h  prices. 
T hus th e re  is a suspension o f th e  fu n d am en ta l p rogress o f in d u s try  
w hich can come only in increased volum e o f consum ption an d  de 
creased costs o f p roduction . T he h igh  prices artific ia lly  im posed 
stifle consum ption , lead  to  use o f in fe rio r  substitu tes, s tim u la te  p ro 
duction  in  areas o f in fe r io r  economic ad ap ta tio n  and  h ig h e r  costs, 
and  th u s p lace th e  com m odity on an  en tire ly  fic titious basis o f bo th  
p roduction  an d  consum ption . F u rth e rm o re , in  m ost cases th e  con 
tro ls  have resulted  in  period ic specu la tive  opera tions by  w h ich  la rge  
sum s are  abs trac ted  fro m  in d u s try  and  consum ers w ith o u t any  service 
rendered. E v ery  m an u fa c tu re r and d is tr ib u te r  of these raw  m a 
te r ia ls  m ust c a rry  la rg e  qu an tities  in  tra n s i t  and  in  stock fo r  h is  
operations. H is  investm ent in  m ateria ls  becomes so g re a t a t these 
artific ia l p rice levels th a t  i f  he is to  be subjected  to  ch an g in g  policies, 
w ith  any ill w ind  o r any  sh if t  in  th e  views o f governm en ta l officials, 
then  the  whole o f the  savings invested in h is  business is in  constan t 
peril.

T he pub lic  re la tion s re su lt in g  from  governm en tal contro ls are  
even m ore objectionable th a n  th e  economic losses. O u r consum ers, 
in stead  o f t r a d in g  w ith  fellow  m erchan ts in  th e  open m arke t, b a r 
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g a in in g  w ith  th e ir  respective views o f su pp ly  an d  dem and, find 
them selves co nfron ted  by  governm ents whose w hole course is in  d is 
reg ard  o f th e  economics of p rodu ction  and tra d e  and whose policies 
a re  o ften  enough determ ined  by  m atte rs en tire ly  fo re ign  to  th e  ind us 
try . No in d u s tria l consum er o f these  com m odities can re ly  upon 
h is  own ju dg m en t as to  the  conduct of h is  business w hen th e  policies 
o f governm en t officials in  some fo re ign  land  d ic ta te  h is destinies.

T he resu lt ha s been, an d  alw ays w ill be, th a t  th e  ju s t com plain t 
o f consum ers d rags  ou r G overnm ent in to  re la tion s w hich should 
be le f t  to  th e  h ig g lin g  o f th e  m arket, T h is  in jec tion  o f the  G overn 
m ent inev itab ly  results in  the  a rou sin g  o f na tion a l feeling. I t  m ay 
safely  be sa id  th a t  i f  governm en ts were no t involved and th e  prices 
rose equally  h igh , th ere  w ould be no na tion a l fee ling  aroused, because 
un d er such conditions th e  consum er realizes th a t  h igh  p rices  are  st im 
u la tin g  p ro duction  an d  th a t  re lie f is su re  to  com e; b u t w ith  govern- 
m en ta lly  res tric ted  p rodu ction  these forces do no t opera te  or opera te  
b u t feebly and slowly. I t  is equally  safe  to  say th a t  i f  th e  conduct 
o f in d u s try  is le f t  in  the  hands  o f p r iv a te  ind iv id ua ls they w ill no t 
cut th e  th ro a ts  o f th e ir  consum ers.

T here  is a w orld  o f difference in  economic an d  in te rn a tio n a l re la 
tions w here ind ustries , on one h an d , ac ting  un d er p r iv a te  in itia tiv e , 
re s tr ic t p rodu ction  to  cure te m p o ra ry  gross overp rodu ctio n , and , on 
the o th er hand , w here governm en ts re s tr ic t p rod uc tion  fo r  the  p u r 
pose o f fixing unreasonable prices. T h e  fo rm er carrie s no im plica 
tions o f lessened effo rt to  reduce  costs, no stifling  o r h a rd sh ip  on the 
consum er, no p rice fixing, and  no im plica tions o f in te rn a tio n a l f r ic 
tion  o r governm en ta l in terference  in th e  no rm al policies o f trad e . 
T he governm en ta l action in  rubbe r advanced the  p rice  o f a com m od 
ity  costing  13 to  18 cents a pound to  produce  to  a p rice  o f as h igh  as 
$1.21 pe r pound. I f  cotton be re s tric ted  un til th e  p rice  ascends to 
$1.21 pe r pound, o r even to  40 cents a pound , w here ru bb e r now is, 
th e  consum ers o f th e  w orld  w ould com plain fa r  m ore b itte r ly  th an  
the  A m erican  rubbe r consum ers.

E a ch  and  every one o f these  objec tions to such contro ls has been 
dem onstra ted  as va lid  by ac tual experience. D ecreased consum p 
tion, su bstitu tions, s tim u la tio n  to  uneconom ic p rod uc tion , g re a t losses 
to in d u stry  and  consum er, in te rn a tio n a l fric tio n  have been the  only 
real p rodu cts o f these governm en ta l contro ls, except ex trav ag an t 
profits  to  a few p roducers and  speculators.

A s has been sa id , if  these  governm en tal contro ls had  been 
content w ith  m odera te  profits, it is im probable th a t  th e  question 
w ould have  had  o th er th a n  academ ic in terest. B u t th e  action  of 
th e  rubbe r contro l in  artific ia l advancem en t o f p rices to  uneconom ic 
levels, an d  th e  a ttem p t o f o th er  contro ls  to  borrow  m oney in the  
A m erican  m arke t w ith  w hich to  s tre ng th en  th e ir  position against
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th e  A m erican  consum er, b ro u g h t these m atte rs to  a crisis  in  dem ands 
from  th e  A m erican  m an u fa c tu rers and  public  consum ers fo r action  
by  ou r G overnm ent. A n inv estig a tion  by th e  C om m ittee on I n te r 
s ta te  and  F o re ig n  Com m erce o f the  H ouse o f R epresen ta tives in 
J a n u a r y ,  1926, resu lted  in  a unanim ous rep o rt en tire ly  confirm ing 

th e  views of th e  depa rtm en t.
D u rin g  discussions concerning these contro ls various m easures fo r 

p ro tec tion  o f ou r consum ers w ere p u t fo rw a rd  from  d ifferen t q u a r 
ters. I t  w as suggested  th a t  these contro ls are  inev itable  and  th a t  we 
as a G overnm en t should b a rg a in  w ith  them  fo r the  estab lishm en t of 
f a i r  prices. T h is  w ould p robab ly  involve ou r G overnm en t in  g u a r 
an ties to  buy th e  com m odities a t some certa in  price, an d , even were 
th is  avoided, i t  w ould m ake our S ta te  D ep artm en t a b a rg a in e r  in  th e  
com m odity m ark e t and  w ould ad d  a thousand  fric tio ns  to  a ll those 
w hich i t  is th e  business o f ou r G overnm en t agencies to  a llay . I t  was 
suggested  th a t  ou r in dus tries should them selves collectively ba rg a in  
to  establish  fa ir  prices. T h is  ra ised  the  question as to w hether we 
w ish these contro ls to become fixed in  in te rn a tio n a l l ife ; such a p lan  
also w ould p ro bab ly  involve G overnm en t supervision  o f these b a r 
ga ins. A lte rn ativ e ly , i t  was suggested  th a t  ou r G overnm ent m ig h t ♦ 
set up  such com binations in  ou r own co un try  over m ater ia ls  w hich  we 
con tro l e ith e r sing ly  o r jo in tly  w ith  one o r tw o o th e r m ajo r  p roducers, 
th u s g e tt in g  ou r share  o f the  p ro fits in  th is  gam e. N o t only w ould 
an y  such policy involve us in countless fric tio n s in in te rn a tio n a l re la 
tions b u t we w ould be do ing  in justice  to  o th er consum ing countries. 
T h e  d ep a rtm en t has been opposed to  a ll these suggestions as o f the 
n a tu re  o f offensive tra d e  w ar o r re ta lia tio n , and  has recom m ended 
th a t  re lie f should be so ugh t in cases o f unreasonable prices by the 
o rga n iz in g  o f pu re ly  defensive m easures, such as (a) conservation  in 
the  use so as to  m eet the  a rtific ia lly  decreased p roduction  and h igh  
prices by decreased co nsum ption ; (b) s tim u la tio n  o f p roduction  in 
co un tries no t p a rtie s  to th e  con tro l; (c) syn thetic  p roduction  a t home 
an d  th e  developm ent o f o u r ow n resources as in the  case o f chem icals;
(d ) vo lu n tary  cooperation o f ou r bankers to p rev en t the  financing of 
these contro ls w ith  A m erican  cap ita l ag a in st the  A m erican  consum er.

Rubber.— T he  m ost p ronounced ex h ib ition  o f th e  difficulties a r is 
ing  fro m  these governm en t contro ls  d u rin g  the  past fiscal ye ar  has 
been th e  B ritish  E a s t In d ia n  rubbe r contro l. T he B ritish  E as t 
In d ie s contro l the p rodu ction  o f about 70 pe r cent o f the  w orld ’s 
rubber, w hile th e  U n ited  S ta te s consum es about 70 pe r cent of th e  
am ou n t used in  the  w orld  annually . T h is  contro l w as established by 
the  Stevenson A c t in  N ovem ber, 1922, p ro v id in g  fo r  re s tric tio n  of 
ex ports  (an d , therefo re , o f p rodu ction ) if  rubb er w as below the  
“ f a i r  p rice ” o f 30 to 36 cents pe r pound  and  fo r increasing  p ro 
duction  and  ex ports  if  prices rose above these lim its. A ssurances
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were g iven  to  the  consum ing trad es th a t  p rices w ould no t exceed 
th is  “ fa ir  ” basis. T he inv estig a tion  o f the  in d u s try  by th e  agen ts 
o f  th is  de p a rtm en t show ed th a t  th e  average  cost o f p rod uc tion  
ranged  from  13.5 to  18 cents pe r po u n d ; th a t  profits  of from  15 to 
:25 pe r cent w ould be earned by  the  rubber p lan te rs a t the  30 to  36 
cents lev e l; th a t  the  in d u s try  h ad  suffered less from  the  w orld  slum p 
th an  a g r ic u ltu ra l in d u stries  elsew here in  the  w orld , p a r tic u la r ly  those 
o f the  U n ite d  S ta tes. No bank ru p tc ies  h a d  occurred  and even a t the 
slum p p rices the  m a jo rity  o f p lan ta tio n s  h ad  earned profits. D espite 
the  th re a ten ed  dangers, th e  A m erican  consum ing pub lic  w ould p ro b 
ably  have ra ised  no g re a t question had  the  “ f a i r  price ” not been 
exceeded. A n  advance  sh a rp ly  above the  “ fa ir  p rice ” began in 
M arch , 1925, how ever, w ith  la rg e  speculative  ac tiv ities, and  stead ily  
continued u n til  p rices reached an  average  o f 103 cents per pound fo r 
spot rubb er d u r in g  th e  m on th  o f Ju ly . I n  the  m eantim e, th e  A m eri 
can consum ing tra d e s  earnestly  u rg ed  th e  rub ber-con tro l officials to  
end  the artific ia l fam ine  an d  m ake good th e ir  assurances o f m ain 
ta ined “ fa i r  p r ic e ” by re lax in g  th e  res tr ic tio n  upon p roduction . 
These requests w ere denied  and  finally, a f te r  six m onths o f unava ilin g  
p riv a te  nego tia tions, i t  w as determ ined  in  O ctober th a t m easures 
m ust be in au g u ra ted  to  p ro tec t th e  A m erican  consum er. In  the  
m eantim e, spot prices h ad  risen  as h igh  as 121 cents per pound  in 
J u ly . 1925, an d  averaged  104.8 cents pe r pound  fo r  N ovem ber, 1925. 
As our im ports  a re  a t the  ra te  o f 900,000,000 pounds ann ua lly , the 

increase of abou t 70 to  75 cents pe r pound over th e  “ f a i r  p rice " 
th rea tened  to  im pose a su percharge  upon the  A m erican  consum er of 
from  625 to 675 m illion  do llars  pe r annum .

T h e  Itu bb er A ssociation o f A m erica, rep re sen tin g  th e  rubber 
m an u fa c tu rers, the N atio nal A utom obile C ham ber o f Comm erce, 
rep resen ting  the  m an u fa c tu re rs  o f autom obiles, an d  th e  A m erican  
A utom obile A ssociation , rep re se n tin g  th e  users o f autom obiles, w ith  
the cooperation  o f th e  D ep artm en t o f Com m erce, und erto ok  a cam 
p a ig n  fo r conservation  in  use o f rubbe r as a m ethod of ba lanc ing  the 
res tric ted  p rod u ctio n  by a re stric ted  consum ption . T he  object was 
not o n h T to  secure re lie f in  prices, b u t to  dem onstra te  th e  soundness 
o f th is  m ethod o f defense as a m eans o f p ro tec tion  from  sim ilar  
ac tion  o f o th er  gov ernm en t price-fix ing  contro ls in th e  fu tu re . T he 
resu lt o f th is  cam pa ign  o f conservation  was to  b reak  th e  spo t price 
o f rubbe r fro m  th e  average  o f 104.8 cents fo r  N ovem ber to  an average  
o f 59 cents in  M arch , 1926, and  40.2 cents fro m  Ju n e  to Sep tem ber, 
inclusive. P a ra lle l w ith  rub be r prices, the  wholesale prices o f tire s 
and inner tubes, w hich h ad  risen by 57 pe r cent in 1925, re tu rn ed  
to w ith in  12 pe r cent o f th e  fo rm er reco rd  low level in  J u ly , 1926. 
D u rin g  th e  fiscal ye ar  the  im ports  o f rubber cost $603,000,000 or
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$270,000,000 in  excess o f th e  “ f a i r  p rice ,” bu t by  th e  effective resu lts  
o f conservation  we avoided f a r  la rg e r  penalties.

H ow  successful ha s been A m erica’s use o f conservation  as a  de 
fense against ru b b e r contro l is w ell dem o nstra ted  n o t alone by  th e  
am elio ra tion  in p rice  bu t by  th e  actual reduction  in th e  consum ption  
o f rubbe r fo r  th e  fiscal year. E s tim ates o f sav ing  m ay be approached  
fro m  tw o angles— eith er  fro m  m anu fac tu red  p rod uc tion , or from  ac 
tu a l consum ption . D u rin g  th e  fiscal year  1924-25 th e  consum ption  o f 
im ported  rubb er was abou t 375,832 tons. W ith  th e  increased nu m 

ber of autom obiles fo r  th e  fiscal y ear  1925-26 we should have absorbed 
abou t 401,000 tons in no rm al tra de . T he ac tu al am oun t taken  into 
m an u fac tu rin g  processes w as 366,892 tons d u r in g  th e  fiscal year, o r a 
decrease from  the  above norm al of 34,271 to n s ; bu t in  add itio n  to  th is , 
th e  stocks o f casings in  the  coun try  increased d u r in g  the  ye ar  by  over
4.700.000, and  th a t  o f in ne r tubes by  9,800,000, rep re sen tin g  an  effec
tive  add ition  to stocks o f abou t 25,660 tons o f rubber. E ven  th e  com 
b ined  to ta l o f these tw o figures, 60,000 tons, does not p o r tra y  the  fu ll 
effect o f rub be r conservation , fo r  ow ing to  increased p roduction  of 
autom obiles in the  la s t over th e  p reced ing  fiscal year, it  is estim ated  
th a t nearly  17,000 tons m ore rubber were req u ired  fo r  o rig in a l tire  
equipm en t purposes th a n  in  th e  fo rm er year, as these  rep resen t a 
p a r t o f  fu r th e r  reserve. T h is  reduction  in use w as accom plished by 
consum ers’ savings, by  be tter m an u fa c tu re , and  by substitu tes. T he  
ne t im p o rts  o f rubber w ere 395,145 tons, o r 28,253 tons la rg e r  th an  
the  366,892 tons taken  in to  m anu fac tu re , the  difference being rep re 
sented  by an increase in  crude-rubber stocks in  th e  U n ite d  S ta tes.

T he volum e o f savings can be confirm ed by  th e  m ovem ents in  th e  
re ta il trad es. T he sales o f t ire -re p a ir  m ater ia ls  in  th e  p a s t fiscal 
y ea r  increased by  37 p e r  cent. S ales o f autom obile casings fo r 
rep lacem en t purposes wei'e 4,333,000 low er th a n  fo r  th e  p reced ing  
year, a decrease o f 16.6 pe r cent, and  sales o f  in ne r tubes w ere low er 
by 8,710,000, o r 22.6 pe r cent. These  figures a re  m ore s tr ik in g  in 
view o f th e  fa c t th a t  2,360,000 m ore autom obiles -were ru n n in g  in 
th e  p a s t th a n  in the  p reced ing  fiscal year, w hich added num ber of 
cars shou ld  no rm ally  have req u ired  abou t 7,000,000 m ore  tire s  and
10.000. 000 m ore in ne r tubes fo r  rep lacem ents. T h e  reduced con 
sum ption o f crude  rub be r rep resen ted  by these sta tistics, coupled 
w ith  savings effected th ro u g h  increased use o f rec la im ed rubber 
and o th er substitu tes, again  confirm s th e  estim ate  o f to ta l savings 
g iven  above.

T h a t  tire s w ere ac tually  ru n  m ore  m iles in  th e  la s t fiscal y ea r is 
show n by official gasoline-consum ption  sta tistic s— 10,034,021,000 g a l 
lons fo r 1925-26, com pared  to  8,617,807,200 gallons fo r  1924-25, 
an increase  o f 16.4 p e r  cent, a lth oug h  gasoline  consum ption  p e r  car 
declined sligh tly .
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A s a net resu lt o f these defensive  m easures, stocks o f crude  rubber 
in  the  U n ited  S ta te s increased fro m  a low p o in t o f 34,085 long tons 
a t  the  end o f O ctober, 1925, to  60,870 long  tons a t  th e  end o f A ugu st, 
1926, according  to th e  R ubber A ssociation  o f A m erica. V isible stocks 
in th e  U n ited  K ingdom  increased d u rin g  th e  same period  from  5,855 
long tons to  about 711,700 long tons, and  sm all increases in stocks are  
rep orted  in  o ther tra d in g  centers. T he  to ta l increase in w orld  stocks 
o f  crude  rubber is, how ever, less th an  th e  am oun t saved in th e  U n ited  
S ta tes, and  b u t fo r  the  defensive  m easures em ployed here, stocks o f 
rubb er w ould now be low er and  the  rub be r situa tion  even m ore c r i t i 
cal th a n  a t  th is  tim e last year.

Som e critic ism  w as d irec ted  a t the  rubb er m an u fa c tu re rs  over 
profits  earned  d u rin g  th e  la st h a lf  of 1925. I t  m ay be sa id  a t once 
th a t m an u fa c tu rers m ust advance  p rices o f p rod u cts p a ra lle l w ith  
increased spo t p rices fo r  rubber, and  th u s in  a r is in g  m ark e t th e  
m an u fa c tu re r who is so fo rtu n a te  as to  have  stocks an d  fo rw ard  p u r 
chases o f rub be r m akes an ad d itio n al p ro fit fro m  these  sources; b u t 
in  a fa llin g  rubb er m ark e t th e  exact reverse take s place, and  the  
m an u fa c tu re r  loses equally  if no t m ore th a n  these  ex tra  p ro fits  on 
th e  rise. T h is  has been the  ac tu al resu lt d u r in g  the  first h a lf  o f 1926. 
No one m ore v ita lly  needs stab le prices o f raw  m ateria l th an  th e  
m an u fac tu re r. H e is seldom  able to  pass fluc tuating  prices w holly 
on to  th e  consum er.

A s im p o rta n t as these p ro tec tive  m easures have been to  th e  rubber 
consum er, the  d e p a rtm e n t considers th a t  they are  o f f a r  g rea te r 
im portance as an exam ple  o f w hat can h e rea fte r  be done to offset 
unreasonable prices resu lting  fro m  governm en ta l price-fix ing  and 
speculation in im ported  raw  m ateria ls .

/



P a r t  I I I . — E C O N O M I C  R E V I E W

T h e  fiscal, ye ar 1925-26 has been one never surpassed in  ou r h isto ry  
in the  volum e o f p rod uc tion  and  consum ption , in  the  physical q u an 
t i ty  o f ex ports  and im p orts , and  in th e  ra te  of wages. T here  has- 
been p ra c tica lly  no unem ploym ent. F u r th e r  p rogress ha s been m ade 
in  th e  efficiency o f m anagem en t and labor and in  scientific research 
an d  inven tion . A s in th e  p reced ing  year, th e re  w ere a few  po in ts 
w here conditions w ere less sa tisfac to ry , as in  th e  New E n g lan d  tex tile  
in du stry , tw o o r th ree  sections o f the  a g r ic u ltu ra l in d u s try , and  the 
b itum inous coal in dus try . O n the whole, how ever, the  coun try  was 
able to m a in ta in  the  h ighest s ta n d a rd  o f liv ing  in its  h isto ry , a 
s tan d a rd  f a r  above th a t  in  m ost o ther countries o f the  w orld  a t th is -  
o r any  o th er  tim e. T h is  rep re sen ts a rem arkab le  recovery from  the 
g re a t losses incu rred  by  th e  N a tion  in  th e  W o rld  W ar.

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

T he genera l p rogress o f in d u stry  and  tra d e  d u rin g  the  p ast fo u r 
years is ind ica ted  by  the  fo llow ing  tab le  o f m a jo r  economic indexes. 
W ith o u t exception these indexes fo r  the  fiscal ye ar  1925-26 stood 
h ig h e r th an  d u rin g  the  p reced ing  year, an d , w ith  th e  single  exception  
o f m inera l p ro duction , w here  th e  difference w as in sign ifican t, h ighe r 
th an  in  any  o th er ye ar covered by  th e  table . A s a m a tte r  o f fa c t, 
a lth ou gh  th e re  are  no com plete sta tis tic s as to  some o f the  item s fo r  
th e  w a r period, there  is  reason to  believe th a t  every one o f these  
indexes stood h ighe r in  1926 th an  ever before , except th a t of th e  
value o f wholesale sales, th e  h ig h e r figures fo r  w hich in certa in  
p rev ious years w ere p r im a rily  due to  m uch h ig h e r p rice levels.

O f  special significance is  th e  fa c t th a t  m an u fa c tu rin g  p rodu ction , 
considered as a  whole, show ed a ga in  o f 7 p e r  cent, even as com pared 
w ith  the  h ig h ly  p rosperous ye ar  192T-25. T he im provem en t was 
genera l th ro u g h  a lm ost every b ranch  o f m an u fa c tu rin g  in dustry . 
A lth oug h  conditions in  th e  cotton  in d u s try  a re  som ew hat u n satis 
fac to ry , especially  in  New E n g lan d , th e  g a in  in  consum ption  o f raw  
cotton  and  in  sp ind le  ac tiv ity , w hich app eared  early  in  th e  ca lendar 
ye ar 1925, ha s since been w ell m ain ta ined . W ool consum ption , how 
ever, was less in the  last fiscal year  th a n  in  the  ye ar before. T he 
ra p id  expansion o f the o u tp u t o f electric  pow er continues, w ith  con- 
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sequent low ering  o f o pe ra tin g  costs in  th e  m an y  in dustries w hich are  
increasing ly  us in g  e lec tric ity  as m otive force.

A ltho ug h  th e  p rices o f com m odities in  th e  fiscal year 1925-26 
w ere p rac tica lly  no h ig he r th a n  in  th e  p reced ing  year, th e  value  o f 
sales o f re ta il stores an d  m ail-o rd er houses show ed a considerable 
increase. These  figures are  p a r tic u la r ly  sign ifican t as show ing an 
advance in  th e  a lready  h ig h  volum e o f consum ption  sufficient to  
take care o f th e  constan tly  g re a te r  o u tp u t o f ou r in du stry . T h e  
fa c t th a t  th e  sales o f m ail-o rde r houses w ere m ore th a n  one -th ird  
g rea te r th a n  in  th e  fiscal year  1922-23 is a c lear evidence o f the  
g rad u a l im provem en t in  bu y in g  pow er am ong th e  fa rm  pop u la tion .

Major economic indexes

R E P O R T  O F  T H E  S E C R E T A R Y  O F  C O M M E R C E  4 3

[B a se d  u p o n  c a le n d a r  y e a r  1919=100)

Y e a rs  e n d e d  J u n e  30—

1923 1924 1925 1926

V o lu m e  o f b u s in e ss  (q u a n ti t ie s ,  n o t  v a lu e ) :

M a n u f a c tu r in g  p ro d u c t io n ....................................................................... 116 116 118 126

132M in e ra l  p ro d u c t io n ................................................................................ 119 133 129
F o re s t  p ro d u c ts ,  p ro d u c t io n ..... ........ ...................................................... 117 122 121 124
F re ig h t,  ra il ro a d , to n -m ile s ....................................................................... 109 110 110
E le c tric -p o w c r p ro d u c t io n ........................................................................ 136 148 158 179
B u ild in g  c o n tra c ts  le t ,  s q u a re  fe e t........................................................... 107 108 112 142

V a lu e  of sa les:

D e p a r tm e n t  s to r e s .................................................................................... 118 125

173

126 133

219

122M a il -o rd er  h o u se s ....................................................................................... 91 100 110
W ho le sa le  t r a d e ................................... .................................................. 80 82 83 85

P R I C E S

V ery  little  change has take n  place in th e  genera l level o f  w hole 
sale prices d u r in g  th e  p ast fo u r  fiscal years. T he  absence o f any  
sh a rp  u p w ard  m ovem ent has show n th e  he alth y  cha racter  o f ou r 
business a c tiv ity  and  its freedom  from  th e  dangerous boom psy 
chology. O n th e  o th er  hand , no sh a rp  declines have  reflected busi 
ness depression  o r a genera l change in th e  re la tio n  betw een th e  
volum e o f cu rrency  and  c re d it and  th e  volum e o f business. W ith  a 
single exception no one o f th e  n ine g re a t g roup s o f p rodu cts showed 
a change o f m ore th a n  4 pe r cen t betw een th e  p rice  average  fo r  th e  
fiscal y ea r 1925 as a whole and th a t  fo r  th e  fiscal y e a r  1926; th e  
exception w as th e  “ M iscellaneous ” g rou p , in  w hich  th e  sh a rp  a d 
vance in ru bb e r p rices was a do m in an t fac to r. T here  was m ore 
change in  th e  genera l wholesale p rice  index  d u r in g  the  course o f 
th e  fiscal ye ar  th an  as betw een the  annu al average  and  th a t  o f the
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y ea r  p receding . A  m axim um  o f 160 app eared  from  J u ly  to  S ep 
tem ber, 1925, w hile fi'om  M arch  to  Ju n e , 1926, th e  in dex  stood a t 
from  151 to  152. C onsequently , th e  m axim um  v a ria tio n  w as less 
th an  6 p e r  cent.

T he m ore sa tisfac to ry  re la tio n  betw een th e  prices o f  fa rm  p rodu cts 
and  those o f o th er  com m odities, w hich  was g ra d u a lly  b ro u g h t abou t 
betw een 1922 and  1925, continued  su b stan tia lly  unchanged  in  the 
fiscal ye ar  1926. T he  index  o f p rices o f fa rm  p rodu cts d u r in g  th a t 
ye ar  averaged  52 pe r cent above th e  1913 level as com pared  w ith  an 
increase o f abou t 59 pe r cen t fo r n o n fa im  p roducts.

F a rm  p rices receded in  th e  la t te r  p a r t  o f th e  fiscal ye ar  and  down 
to A u gu st, bu t th is  was accom panied by recession in prices o f o ther 
com m odities. I n  S ep tem ber bo th  recovered p a r t  o f the  decline. 
T he index  num ber in  S ep tem ber was 141 fo r fa rm  p rodu cts an d  
15014 fo r  the  average  o f a ll com m odities.

A  s lig h t advance ap peared  in  th e  genera l level o f re ta il prices 
d u r in g  th e  fiscal year, the  cost o f liv ing  index ave rag in g  175 (1913 
taken  as 100), as com pared  w ith  171 in  each o f th e  tw o p reced ing  
fiscal years. T h e  advance was due  to h ig h e r food prices, as o ther 
elem ents in the  cost of liv ing , taken  as a g ro up , show ed p ra ctica lly  
no change.

Price indexes
[B as e d  u p o n  c a le n d a r  y e a r  1913 =100]

Y e a rs  e n d e d  J u n e  SO-^

1923 1924 1925 1926

W ho le sa le  p rices:

G e n e ra l a v e ra g e ........................................................................ ................. 156 150 155 156
F a rm  p ro d u c ts ................................................ . .......................................... 139 140 153 152
F o o d ............................................................................................................. 142 143 153 156
C lo th s  a n d  c lo th in g ................................................................................ 193 194 189 184

F u e l  a n d  l ig h t in g ................................................................ ...................... 220 175 169 175
139 141 130 128

174188 182 174
C h e m ic a ls  a n d  d r u g s . . ............. . .......................... . ................................... 129 129 133 133
H o u se -fu rn ish in g  g o o d s ............................................................................ 181 178 171 166
M isc e lla n e o u s ...................................................................... ...................... 122 116 124 134

R e ta il  p rice s:

F o o d ............................................................................................................. 143 146 150 162
G e n era l  c o s t o f l i v i n g 1.............................................................................. 168 171 171 175

i F ig u re s  a re  av erag e s  of ind e xe s  for 3 ,4 ,  o r 5 m o n th s  d i s t r ib u te d  th ro u g h  t  he  fisca l y e a r ,  in c lu d in g  in  e ac h  
ca se  J u n e  of th e  p re v io u s  y e a r .

C O N S T R U C T I O N

C onstruction  volum e d u r in g  th e  p a s t fiscal year  su rpassed the  
fo rm er h ig h  reco rd  m ade d u rin g  th e  p reced ing  12 m onths. T he 
num ber o f square fee t of floor space and  th e  value  involved fn the
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new  con trac ts  le t w ere each close to  one -fo urth  g re a te r  th a n  th e  year 
before. T he  ac tu al volum e o f construction w ork  carried  ou t in 
creased by sm aller p ropo rtions , show ing th a t  th e  in d u s try  h a d  a 
la rg e r  volum e o f unfin ished  w o rk  on h a n d  th an  th e  year before.

N o tw ith stan d in g  th is  im m ense bu ild in g  p ro gram , b u ild in g  costs 
rem ained re la tive ly  stable. B o th  the  construction  in d u s try  and the  
ow ners o f bu ild in g s have  cooperated  in  th e  m ovem ent, to  w hich  the  
efforts o f th is  d e p a rtm e n t have  m a te ria lly  co n trib u ted , fo r  keep ing  
bu ild ing  ac tiv ity  m ore  even th ro u g h o u t th e  year. T h is  m ovem ent 
has reduced op e ra tin g  expenses and  afforded m ore stab le em ploym en t 
to bu ild in g -trades w orkers.

C onstruction  ac tiv ity  was well d is tr ib u te d  th ro u g h o u t th e  different 
regions o f th e  coun try . T he lead ing  class o f b u ild ing  construction  
continues to  be residen tia l.

W e are  no t m erely keep ing  pace w ith  th e  needs o f exp an d in g  
pop u la tio n  bu t m eeting  th e  dem and fo r be tter housing  w hich comes 
w ith  th e  genera l advance  in liv ing  s tand ards . T h e  p a s t fiscal year, 
how ever, w itnessed a very considerable increase in  con trac ts  fo r 
new in d u s tria l and business bu ild ings  and  fo r pub lic  w orks and 
u tilities. T here  w as li ttle  to  suggest ex trav ag an t ad d ition s to  in d u s 
tr ia l  p lan ts , w hich  ch aracterized  th e  boom of 1920, th e  new bu ild ings  
rep resen ting  ra th e r  a  steady  g row th  of p rodu ction  and tra d e  and 
the m eeting  o f needs fo r m ore efficient, com fortable , and a ttra c tiv e  
fac tories, stores, and  office bu ildings.

T he heavy and increasing ex pend itu res fo r construction d u rin g  
the  p a s t five y ears have been an  essential fac to r in  m a in ta in in g  and 
augm en tin g  th e  ac tiv ity  o f m any  o f ou r m ost im p o rta n t industries, 
inc lud in g  no t only p rod uc tion  o f bu ild in g  m ater ia ls  bu t also various 
o ther types o f m an u fa c tu rin g , m eta l m in ing , and  ra ilw ay  tra n s p o rta 
tion . T here  is indeed a close and  m utua l in te rac tio n  betw een con 
s truc tion  an d  o th er in dustries. T he p ro sp er ity  o f  the la t te r  m akes 
possible the  savings w h ich  go in to  construction , w hile construction 
ac tiv ity  he lps keep o th er b ranches o f in d u s try  prosperous.

A n increasing  p ro p o rtio n  o f th e  housing  construction  d u r in g  the  
la st tw o o r th ree  years has been o f the less expensive  ty pes needed 
to  relieve th e  sh ortag e  w hich arose d u rin g  th e  w ar, and  to  su pp ly  
the  dem ands o f w orkers whose ad vanc ing  ea rn in gs  enable them  to 
afford be tter  q u a rte rs  th an  ever before. Im prov em en t in th e  m eth 
ods o f financing  dw ellings is s t ill needed, especially  fo r  fam ilies 
o f the  low er incom e g roups. I n  p a r tic u la r  i t  is desirab le  th a t  
in tere st ra te s  and  o th er  charges on second m ortgages should be 
placed on a m ore  reasonab le  basis.
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Operating statistics of Class I railways

Y e a rs  e n d e d  J u n e  30— P e r  c e n t  
ch an ge

'
1922 1923 1924 1925 1926

1925 to  
1926

F re ig h t  to n -m ile ag e  (m i l l io n s ) . . .  

C a r lo a d s  of a ll  c o m m o d itie s
351, 536 431,035 436, 737 437,387 470,912 + 7 .7

( th o u s a n d s ) ................................ 40,658 47,193 48,992 49,678 51,917 +4 .5^

N e t  to n s  p e r  t r a i n ......................... 656 704 706 731 752 + 2 .9

26.8 27.7 27.2 27 .0 27 .0
A ve ra ge  d a i ly  c a r s u r p lu s ............ 272, 756 36,399 187,554 252,410 218, 779 - 1 3 .3
A ve ra ge  d a ily  c a r s h o r ta g e ......... 2,410 74,689 4,793 295 435 O
B a d -o rd e r  c ars , a v e r a g e . ............. 339, 369 241,218 170,546 194, 519 172, 252 - 1 1 .4

B a d -o rd e r  lo co m o tiv e s , a v e ra g e . 15,764 16,089 10,838 11,514 10, 478 - 9 . 0

N u m b e r  o f e m p lo y e e s ..................

T o ta l  o p e ra tin g  re v e n u e s  (1,000
1,643,000 1,770,000 1,850,000 1,765,000 1,783,000 +  1 .0

d o lla r s ) ........................................

N e t  o p e ra tin g  in co m e  (1,000

5,508,169 6,104, 274 6,120,646 6,011,864 6,318, 622 + 5 .1

d o lla r s ) ........................................ 818,345 873, 777 924, 674 1,033, 766 1,192,453 +  15. 4

' N o t  c o m p u te d ;  n u m lie rs  are  in s ig n if ic a n t ly  sm a ll  in  b o th  ye ars.

M O T O R  T R A N S P O R T

An ou tstan d in g  developm ent o f th e  ye ar  is the  in crea sing  use o f 
the  m otor tru c k  and  m oto r bus in  conjunction  w ith  o th er  fo rm s of 
tra n sp o rta tio n . T ran sp o rta tio n  ex pe rts  a re  beg in n in g  to  com prehend 
th e  possib ilities o f th e  m oto r vehicle as a cooperative  in stead  of a 
com petitive  facto r. O ver 50 ra ilro ad s  in  th e  U n ite d  S ta te s and  
C anad a are  now using  m oto r tru cks  to supplem en t th e ir  sh ip p in g  
service; nearly  as m any  m ore are  av ailin g  them selves o f the  m otor 
bus. Q u ite  a num ber o f ra ilro ad s  are  expe rim en ting  w ith  sto re-door 
de livery , some 30 o r m ore  use th e  tru c k  in  te rm in a l ope ra tion , and 
severa l have now rep laced  w ay f re ig h t tra in s  w ith  the  m otor truc k . 
O ne o f ou r la rg e s t ra ilro ad s has rep laced  local fre ig h t tra in s  on 
1,000 m iles o f line and  is se rv ing  500 sta tio ns  w ith  th e  m oto r truc k . 
F u rth e rm o re , over 14,000 m iles o f m otor-bus routes are  opera ted  by  
electric  ra ilw ays. D evelopm ents such as these  w a rra n t increa sing  
a tten tio n  to  th e  possib ilities o f th e  use o f th e  m oto r vehicle as an 
ad ju n c t to  o th er  fo rm s o f tra n sp o rta tio n .

W A T E R  T R A N S P O R T A T I O N

T he situ a tio n  w ith  respect to  ocean sh ip p in g  th ro u g h o u t the  w orld  
is s till  un sa tis fac to ry  to  sh ip  opera to rs. T he  balance betw een sh ip  
capacity  and availab le  cargoes has n o t ye t been restored. T he w orld  
tonnage o f seagoing steel and  iron  steam  and  m otor vessels, sw ollen 
by the stim ulus o f w a r requirem en ts, is  n e a rly  40 p e r  cent g re a te r  
th an  in 1913. A ltho ug h  a  considerable am ou n t o f th is  sh ip p in g  is  
obsolete, th ere  is s till an excess o f capac ity , in view o f th e  fac t th a t



th e  volum e o f ocean traffic is as y e t li ttle  if  any g rea te r th a n  before 

th e  w ar.
C om parative ly  li ttle  change took p lace in th e  ocean sh ip p in g  

s itu a tio n  d u r in g  th e  fiscal year. Id le  to nnage  in  th e  U n ited  S ta tes, 
a n d  also th a t  in  th e  w orld  as a w hole, fe ll off abou t one-tenth . T he 
to ta l tonnage o f seago ing vessels increased s lig h tly  in  th e  w orld  as 
a  w hole, b u t th a t  o f th e  U n ite d  S ta te s  declined by  5 per cent. In  
co n tra st w ith  the  decline in  A m erican  vessels engaged  in  fo re ign  
trad e , th ere  w as a ga in  o f n ea rly  4 p e r  cent in  th e  to nnage  in  coast
wise and in te rn a l trad e . T h e  percen tage  o f th e  volum e o f ou r over 
sea fo re ign  tra d e  ca rried  in  A m erican  sh ips, w hich  h ad  risen  s ligh tly  
in th e  ca lend ar ye ar 1924, fe ll off considerab ly  in  th e  ca lend ar year 
1925, th e  p rop o rtio ns  being, respective ly, 41 pe r cent and  37 per 
cent. F u r th e r  p rogress was m ade in  th e  tra n s fe r  o f A m erican  sh ips 
from  G overnm en t to  p r iv a te  opera tion .

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

T he ca lend ar year 1925 show ed m any  new h ig h  records in A m er 
ican  financial activ ities— in  volum e o f th e  cap ita l, deposits, loans and 
discounts an d  investm ent ho ld in gs o f banks, in  th e  am ou n t of fo re ign  
loans placed (save, o f course, as com pared  w ith  certa in  o f the  w a r 
years), in  new co rp ora te  securities issued, and  in  in su rance  w ritten . 
B ank  c learing s and  deb its  to  in d iv id u a l bank  accounts each fo r  the 
first tim e exceeded $500,000,000,000. T he fiscal ye ar  1925-26 has 
sim ilarly  been a reco rd -b reak in g  pe rio d  in  o u r financial activ ities, 
a lthough  up  to  th e  p resen t tim e cer ta in  im p o rta n t sta tis tic s re la tin g  
to  th e  ye ar  are  no t availab le . In  every m on th  o f th e  fiscal ye ar  the  
debits to  in d iv id u a l bank  accounts were no tab ly  la rg e r th an  in the  
co rresponding  m onth  o f th e  previous fiscal year. A  s tr ik in g  exp an 
sion in bank in g  op e ra tion s is show n also by the  sta tis tic s o f rep o rtin g  
m em ber banks o f th e  F ed e ra l reserve system , w hich rep orted  la rg e r 
to ta ls  fo r  loans an d  d iscounts, investm ents, and  deposits , as o f Ju n e  
30,1926, th an  as o f th e  co rrespond ing  da te  o f 1925.

T h is enorm ous expansion in  financia l ac tiv ities was accom plished 
w ithout dangerous tension  o f com m ercial c red it, w ith ou t any  pe rcep 
tib le increase in  m erchand ise stocks, w ith  a sm aller stock of m oney 
th an  in any  o th er  recent year , and  w ith ou t any  ap preciab le  advance 
in the  level o f w holesale prices. T h e  u p w ard  tre n d  in c re d it op e ra 
tions ap pears , th erefo re , to  rep re se n t a  steady  g row th , reflecting  the  

genera l p rogress o f in d u s try  and  com m erce ra th e r  th an  any  tem po 
ra ry  in fla tiona ry  expansion.

T here  was, how ever, d u r in g  th e  fiscal year  a sh a rp  up-and-dow n 
m ovem ent in  secu rity  prices. F eb ru a ry , 1926, m arked  a tem porary  
term in ation  o f th e  g rea te st “ b u l l ” m ark e t in  the  h isto ry  o f W all
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S tre e t. U n til  M arch  31, secu rity  p rices d rop p ed  a t  a  som ew hat 
a la rm in g  ra te . A  stro n g  reaction  follow ed, an d  by  the  close o f 
th e  fiscal ye ar  th e  genera l level o f security  prices was no t m uch 
below th e  prev ious peak . N evertheless, th e  setback  had  served as a 
tim ely co rrective  to specu la tive  psychology. M oreover, th e  fea r th a t 
genera l business depression m ig h t follow  served th e  usefu l purpose  
o f checking any  tendency to  p ile  up  m erchandise  stocks an d  to  specu 
la te  in com m odities. T he end o f th e  fiscal year consequently  found 
the N a tio n ’s business in an unu sually  liq u id  cond ition w ith  am ple 
c re d it fo r all leg itim ate  purposes.

O ur  opera tions as a lend ing  N ation  d u r in g  th e  fiscal ye ar  1924-25 
h ad  tow ered  f a r  above those o f any p rev ious ye ar  since th e  w a r, the 
to ta l am oun t o f  fo re ign  c ap ita l issues pub lic ly  offered in th e  U n ited  
S ta te s h av in g  been no less th a n  $1,382,000,000. F o re ig n  investm ent 
opera tions continued  a t p rac tica lly  th e  sam e h igh  ra te  d u r in g  the 
fiscal ye ar  now u n d er review , th e  to ta l reach ing  $1,302,000,000. O f 
th is  sum  $335,000,000 consisted o f G erm an  cap ita l issues.

D u rin g  the  fiscal year  th e  in te re st-be a rin g  deb t o f th e  F ed e ra l G ov 
e rnm en t w as reduced by some $827,000,000. A lthou gh  th ere  were 
certa in  reductions in ta x  ra tes, the  to ta l y ield  fo r th e  ye ar  fro m  the 
incom e ta x , from  m iscellaneous in te rn a l revenue, and fro m  custom s 
du ties increased. A  very  s ligh t increase  occurred  in  th e  o rd in a ry  
expend itu res  o f th e  G overnm ent, am ou n ting  to  a  li ttle  over 1 pe r cent.

F in an c ia l im provem en t ab road  w as a lm ost genera l. P rev ious 
ga in s in  pub lic  finance and  cu rrency  stab iliza tio n  were consolidated 
in  m ost countries, and  fu r th e r  p ro gress was m ade to w ard  lim itin g  
th e  fluc tuations in exchange ra tes, h ith e rto  so destructive  in in te r 
n a tion a l tra d e  and  finance. T h e  H u n g a r ia n  and  E a s t In d ia n  ex 
changes were stab ilized  a t new pa rities , and  the  D an ish  and U ru 
gu ay an  exchanges have been v irtu a lly  a t p a r  fo r  m any m onths. 
B elg ium  has a tta cked  its  exchange prob lem  w ith  resolution . O n the  
o th er  hand , th e  new P o lish  cu rrency, th e  z loty, sank  ra p id ly  beg in 
n in g  w ith  J u ly , 1925, th ou gh  w ith  p a r t ia l  subsequent recovery. L ik e 
wise the F renc h  fra nc , w ith m any  sh a rp  fluc tuations, d ropp ed  from  
its app rox im ate  5*cent level to  below 3 cents. T he difficulty o f the  
g re a t F ren ch  N atio n  in  so lving th e  problem  o f its  cu rrency  rem ains 
the  m ost un satis fa c to ry  spo t in in te rn a tio n a l finance. F in an c ia l 
recovery in G erm any w as a ided  in some degree  by th e  so-called 
fligh t o f cap ita l from  the franc .

F O R E I G N  T R A D E

T he  value  o f ex ports  declined slig h tly , 2.3 pe r cent, in  th e  fiscal 
y e a r  as com pared  w ith  th a t  p receding , b u t th is  w as due to  th e  low er 
average  prices o f ex po rt com m odities, a q u an tita tiv e  increase of
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2 or 3 p e r  cent h av in g  take n  place. T h e  physica l volum e o f ex ports  
th us  m arked  a reco rd  scarcely, if  a t  a ll, exceeded even a t th e  heig h t 
o f the  pos tw ar boom. T he increase w ould have been m uch m ore 
m ark ed  b u t fo r  th e  poor w heat crop  o f 1925, w hich cu t dow n g reatly  
the  ex ports  o f th a t  com m odity.

T h e  value  o f im p o rts  show ed an  excep tionally  g re a t increase, 17 
per cent. T h is  was in  la rg e  p a r t  due, how ever, to  h ig he r prices, th e  
phenom enal rise  in  rub be r alone accoun ting fo r  an ad d itio n  o f about 
$300,000,000 to the  value  o f im ports . N evertheless, even in q u a n ti 
ta tiv e  te rm s th e  im po rts  were o f reco rd  volum e, reflecting  th e  h igh  
p rosp erity  o f the  coun try  w ith  the  consequently  stro n g  dem and fo r  
fo re ign  raw  m ater ia ls  and  exotic foodstuffs.

W hile , la rg ely  ow ing to  low er p rices b u t to  some ex ten t also to 
sm aller qu an tities , exp orts  o f crude  m ateria ls , foodstuffs, an d  sem i
m anu fac tu res w ere o f sm aller va lue  in  1925-26 th a n  th e  y ea r  before, 
the  loss w as n early  offset by  th e  m arked  increase in ex ports  o f  
finished m anu fac tu res, w hich  w ere 16 pe r cent g rea te r, con tin u in g  
the  steady  ga in  o f recent years. I n  th e  case o f im p o rts  a ll  o f th e  
economic classes except m an u fa c tu red  foodstuffs increased in  va lue , 
and  th e  decline in  th e  la t te r  was due en tire ly  to  th e  low er p rice  of 
sugar, th e  p rin c ip a l item .

E x p o rts  to  a ll o f  the  con tinen ts o f th e  w orld  except E urop e  were 
g rea te r in  1925-26 th an  the  ye ar  before. T he decline in th e  case of 
E u ro pe  was due to sm aller sh ipm en ts o f w heat and  th e  low er price 
o f cotton. E x p o rts  to  S o u th  A m erica  increased 16.6 pe r c en t; to  
A sia, 17.5; to  O ceania, 20.5; an d  to A fric a , 21.6 pe r cent. Im p o rts  
from  every con tinen t show ed an increase, the  m ost conspicuous being  
in ou r pu rchases fro m  A sia , w hich w ere g rea tly  affected by th e  
abnorm ally  h igh  p rice  o f rubber.

B y reason o f the  s lig h t decline in expo rts  an d  th e  unusually  la rg e  
increase in  im po rts— both due, as a lre ady  in d ica ted , to  special and  
p resum ably  te m p o ra ry  causes— th e  excess o f ex ports  over im po rts  
was m uch less th a n  in  m ost years, and  d u r in g  tw o o r th ree  m on ths 
in  the  sp rin g  o f 1926 th ere  w as an excess o f im ports . N evertheless, 
a sm all n e t im p o rta tio n  o f go ld  occurred  d u r in g  th e  year. T h a t th is  
should have happened  in th e  face o f th e  d im in ished excess o f m er 
chandise exports , th e  la rg e  new fo re ign  investm ents, and th e  con 
tin ued  heavy expend itu res o f ou r to u ris ts  ab road , ind ica tes th a t  th ere  
m ust have  been a considerable sh if tin g  o f b an k in g  and  com m ercial 
c red its  and  also a very  considerable pu rchase  o f A m erican  securities 
by fo re igners. I t  is believed th a t  th e  so-called fligh t fro m  th e  fra n c  
was a fa c to r  o f some im portance  in such purchase  o f  A m erican  
securities.
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Foreign trade of the United States
[M ill io n s  of do lla rs]

Y e a rs  e n d e d  J u n e  30— P e r  c e n t
c h an g e  

1926 from  
19251910-1914 1924 1925 1926

E x p o r ts ,  m e rc h a n d is e ...................................................... 2,160 4,312 4,865 4 ,753 - 2 . 3
1,689 3,554 3,824 4,466 + 1 6 .8

E xcess  o f e x p o r ts  ( + )  o r o f Im p o r ts  ( —):
+ 4 77 + 7 58 +  1,040 +288

G o ld .................................... ........................................ + 1 8 -4 0 7 + 1 15 - 9 7

+ 2 0 + 1 9 + 3 7 + 2 9

Q u a n t i ta t iv e  in d e x  e lim in a t in g  th o  effec t of p rice

v a r ia t io n s  (1913 =  100):

D o m e s tic  e x p o r ts ................ . .................................... 89 122 Vi m 'A 137 + 2 .6
I m p o r ts ............................................. . ........................ 94 158M 161 170 + 5 .6



P a r t  I V .— A E R O N A U T I C S

( B y  Wil wam P .  MacCr acken, J r . ,  A s s i s t a n t  S e c r e t a r y  o f  C o m m e r c e  f o r  A e r o n a u t i c s ]

T he a ir  com m erce ac t o f 1926 (app rov ed  M ay 20) established  a 
F ed e ra l policy w ith  reference  to com m ercial aeronau tics and  placed 
its ad m in is tra tio n  un d er th e  D ep artm en t o f Comm erce.

In  genera l te rm s th e  ac t p rov ides th a t  th e  sam e essential services 
shall be g iven  to  n av ig atio n  o f th e  a ir  w hich  have been p rov id ed  fo r 
over a h un dred  3rears in na v ig atio n  o f th e  w ater. T h e  de pa rtm en t 
is charged  w ith  the  d u ty  o f re g is te rin g  e lig ib le a irc ra f t ,  c e r tify in g  
to th e ir  a ir  w orth iness, exam in ing  th e  o p e ra tin g  personnel and 
a ir  nav ig atio n  fac ilities, also o f estab lish ing  a ir  traffic rules. I t  is 
autho rized  to  lay  ou t a irw ays, p rov id e  fo r lig h tin g , m ap p in g , and  
em ergency la n d in g  fields and  in  o ther d irec tions fu rn is h in g  assist 
ance to av ia to rs such as rad io -d irec tion  fog -p ro tec tion  fac ilities, 
w eather in fo rm ation , and  o th er  a ids to  nav iga tion . T he  d e p a r t 
m ent is fu r th e r  charg ed  w ith  the  genera l developm ent an d  prom otion  
o f com m ercial av ia tion.

T he purpose o f the  G overnm en t has been th re efo ld — first, to  secure 
better developm ent o f th is  new fo rm  of tra n sp o rta tio n  fo r  com 
m ercial pu rp oses; second, to  crea te p r iv a te  com m ercial services 
which can relieve th e  post office o f its  d irec t exp end itu re  upon a ir  
m ail; and  th ird , by th e  crea tion  o f a la rg e  com m ercial a ir  fleet w ith  
its accom panying  personnel an d  its  background  o f th e  m an u fa c tu r 
ing in d u s try  to  give a fu n d am en ta l m ilita ry  reserve  to the  coun try .

O n J a n u a ry  1, 1926, th ere  were 369 m iles o f a ir  tra n s p o r t services 
in ope ra tion  by p r iv a te  en te rp rises, and th ere  were 2,665 m iles 
opera ted  by th e  P o s t Office D epa rtm en t. A ssu rance  o f congressional 
action and  th e  official passage  o f th e  ac t have resu lted  in  considerable 
p rep a ra to ry  ac tiv ities by p riv a te  en te rp rise . L ittle  com m ercial av ia 
tion could be o rg an ized  un til  the  fun da m en ta l services above m en 
tioned were assured , as no com m ercial concern could u nd ertake  to 
p rovide  these a ids to nav ig atio n  a t its  in d iv id ua l expense, not 
only because o f th e  la rg e  p re lim in a ry  ou tlay  bu t because such fac ili 
ties w ould be equally  availab le  to com petitors.

T he w ork o f the de p a rtm en t in  developm ent o f the  new av ia tion  
division has d u r in g  th e  p a s t fiscal y ea r  been o f p re p a ra to ry  o rd e r 
like th a t  in  th e  in d u s try . I t  m ay be sa id , how ever, th a t  a lread y  
com m ercial opera tion s have been und ertake n  in reliance on th e  pro- 
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visions o f the  a ir  comm erce ac t in a num ber o f d irec tions, and  it  
seems certa in  th a t th e  P o s t Office D ep artm en t w ill be able to  let 
con trac ts  w hich w ill relieve it of a ll tra n sp o rta tio n  o f the  a ir  m ail 
d u r in g  th e  p resen t fiscal year. I t  w ill th u s  convert a very  la rg e  
posta l loss in to  a certa in  postal profit.

A lread y  betw een 6,000 and  7,000 m iles o f a irw ay s are  un d er  
ac tual opera tion . W e hope th is  m ay be ex tended by  ano th er  5,000 
m iles d u r in g  th e  p re sen t fiscal year, an d  th a t  m ost o f th e  im p o rta n t 
centers o f the  co un try  w ill be in terconnected by th is  new fo rm  o f  
tra n sp o rta tio n  c a rry in g  m ail, express, and passengers.



P a r t  V . - L E G I S L A T I V E  R E C O M M E N D A T I O N S

T he law  requ ires th a t  th e  S ecre tary  of Com m erce shall include in  
his an nual rep o rt “ such recom m endations as he shall deem  necessary 
fo r th e  effective perfo rm an ce o f th e  duties and  purposes of th e  
d ep a rtm en t.” Since M arch 4, 1921, the  d ep a rtm en t has m ade recom 
m endations w hich have been accepted by  C ongress and  legislation- 
enacted d irec tly  o r in d irec tly  effected th e  resu lts  de sired :

R e v i s i o n  o f  t a x e s  u p o n  A m e r i c a n s  a b r o a d  e n g a g e d  i n  c o m m e r c e .

E s t a b l i s h m e n t  o f  c o m m e r c i a l  a e r o n a u t i c s  i n  t h e  d e p a r t m e n t .

R e g u l a t i o n  o f  A l a s k a n  f i s h e r i e s .

C o n s t r u c t i o n  o f  n e w  d e p a r t m e n t a l  b u i l d i n g .

C o m p e n s a t i o n  f o r  e x p e r t  e m p l o y e e s .

I m p r o v e m e n t  o f  t h e  L i g h t h o u s e  S e r v i c e .

T he  fo llow ing recom m ended leg isla tio n  has now  passed th ro u g ïa  
one o r both H ouses :

R e o r g a n i z a t i o n  o f  t h e  f o r e i g n  c o m m e r c e  s e r v i c e  o f  t h e  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 .

R e v i s i o n  o f  r a d i o  r e g u l a t i o n .

T he fo llow ing a re  recom m endations fo r  new  leg isla tion  :

R e v i s i o n  o f  n a v i g a t i o n  l a w s .

T r a n s f e r  o f  c e r t a i n  m e r c h a n t - m a r i n e  f u n c t i o n s  t o  t h e  D e p a r t m e n t  o f  C o m -  

m e r c e  a n d  t h e i r  c o n s o l i d a t i o n  u n d e r  a n  a s s i s t a n t  s e c r e t a r y  f o r  m e r c h a n t ,  

m a r i n e .
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P a r t  V I .— C O N D E N S E D  R E P O R T S  O F  B U R E A U S

A D M IN I S T R A T IV E  D IV IS IO N S  O F  T H E  O F F IC E  O F  
T H E  S E C R E T A R Y

Depar t ment  of Commer ce,
Off ice of t he Chief  Cl er ic,

W ashington, J u ly  1, 1926.
H on. Her ber t  Hoover ,

Secretary o f Commerce.
Dear  Mr . Secr et ar y: I n  response to  yo ur request I  fu rn ish  the  

fo llow ing  condensed re p o rt of th e  w ork  o f th e  various d iv isions of 
the  S ec re ta ry ’s office d u r in g  th e  p a s t y e a r :

T h is  o rga n iza tio n  consists o f th e  im m edia te offices o f the  Secre 
tary, A ss istan t S ecre tary , and  the  A ss is tan t S ecre tary  fo r  A ero 
na u tics ; the  S o lic ito r, th e  C h ie f C lerk  and  S u p e rin ten d en t; the  
d isb ursing  office, the division o f appo in tm en ts, th e  d ivision of p u b li 
cations, the  division o f supplies, th e  stock an d  sh ip p in g  section, the  
traffic m anager, th e  d e p a rtm e n t lib ra ry , th e  te le g rap h  office, te le 
phone exchange, the  m otor equipm en t, and  th e  d ep a rtm en t garage .

T he divisions and sections enum erated  above are  service un its  
fo r  th e  de p a rtm en t as a  whole. T h ey  are  headed by  specialists in  
th e ir  respective lines, and  I  desire  to te s tify  to  th e ir  ab ility  and  the  
loyal cooperation  o f th e ir  assistants, w ho have a t a ll tim es cheer 
fu lly  responded to  th e  dem ands o f  th e  service.

S C A T T E R E D  A C T I V I T I E S

A n o u ts ta n d in g  p rob lem , as in the  pa st, has been th e  need fo r  
m ore space. I t  w as necessary d u r in g  th e  ye ar to reso rt to  num erous 
m akeshifts , and  w ork in g  conditions w ere a n y th in g  b u t p leasan t and 
f a r  fro m  sa tis fac to ry . E xclusive  o f th e  B urea u  o f S ta n d a rd s , the 
d e p a rtm e n t is qu a rte re d  in 10 d ifferen t bu ild ings , as fo llow s: T he 
office o f the  secre tary  and  variou s d iv isions th ereo f, th e  office o f the  
so lic ito r, p a r t  o f th e  B urea u  o f F o re ig n  and  D om estic Com m erce, 
th e  B urea u  o f N av iga tion , the  d ivision o f sim plified p rac tice , and  
the  d iv ision  o f bu ild in g  and  housing , in  th e  Com m erce B u ild in g ; 
th e  B u reau  o f L igh thouses, th e  s ta tis tic a l d iv ision  o f th e  B ureau  
o f F o re ig n  and D om estic Com m erce, a n d  the  U n ite d  S ta te s Section 
o f th e  I n te r  A m erican  H ig h  C om m ission, in  th e  H u rle y -W rig h t 
B u ild in g ; th e  B ureau  o f F ishe rie s a t S ix th  an d  B S tree ts  S W .; th e  
B urea u  o f  th e  Census in  B u ild in g  D , S ix th  S tree t and  M issouri 
A venue S W .: th e  C oast and  G eodetic S u rvey  a t 205 N ew  Je rse y  

5 6
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A venue S E .;  th e  P a te n t Office a t S even th  a n d  F  S tree ts  N W .. and  
p a r t  o f th e  old G eneral L a n d  Office B u ild in g ; the  B u rea u  o f M ines 
in th e  W in d er B u ild in g  and  ann ex ; th e  S team boat Inspection  S e rv 
ice and  th e  in te rn a tio n a l rad io  accoun ting section o f th e  B ureau  
o f N av ig atio n  in  T em po B u ild in g  No. 5.

I t  is needless to enum erate  the  d isad va n tage s o f such a sc a tte rin g  
o f activities, and  a  new  bu ild in g  now in  prospect, adequate  in  size 
to  house th e  d epa rtm en t, is looked fo rw ard  to  as th e  so lu tion o f one 
o f ou r g rea te st problem s.

C O O P E R A T I O N  W I T H  F E D E R A L  A G E N C I E S

T he d iv isions o f th e  S ec re ta ry ’s Office d u r in g  th e  y ea r assisted in 
effecting economies an d  im proved m ethods o f ad m in is tra tio n  
th ro u g h o u t the  G overnm en t service by rep re se n ta tion  upon m any 
coord in ating  boards an d  com m ittees. T he C h ie f C lerk  is cha irm an  
o f the  A ssociation  o f C h ief C lerks o f th e  E xecu tiv e  D epartm en ts , 
m em ber o f th e  executive com m ittee, B o ard  o f S im plified  Office P ro 
cedure. and  chairm an  subcom m ittee on form s, B o ard  o f S im plified  
Office P rocedure . T he ch ief o f th e  app o in tm en t d ivision is p re sid en t 
of the  A pp o in tm en t C lerks’ A ssociation  (com posed o f personnel offi
c ials o f d ep a rtm en ts  an d  indep end en t estab lish m en ts) , chairm an  of 
the d ep a rtm en ta l C lassification B oa rd  an d  ac ts as classification 
officer fo r th e  d ep a rtm en t, an d  a m em ber o f the  o ra l ex am in in g  board  
o f the  B ureau  o f F o re ig n  and  D om estic Com m erce. T h e  ch ief o f 
the d iv ision  o f pub lica tion s rep resen ts the  de p a rtm en t on th e  P e rm a 
nen t C onference on P r in tin g , the  first co ord in atin g  agency o rgan ized  
und er th e  d irec tion  o f th e  B u rea u  o f th e  B u dge t. H e is chairm an  
o f the com m ittee on s tan d a rd iza tio n  o f form s, a m em ber o f th e  exec 
u tive com m ittee, and  cha irm an  o f a  special com m ittee ap po in ted  by 
the  conference to  consider th e  u n ifo rm  p re p a ra tio n  o f g ra p h s  fo r  
pho to graph ic  rep rod uction . T he  d isb u rsin g  c lerk  rep resen ts the  
depa rtm en t on th e  A dv iso ry  C om m ittee on F isca l A ccou n tin g  F orm s 
and P rocedure  und er th e  office o f th e  C o m p tro ller G eneral. T he 
chief o f the  d ivision  supp lies serves as cha irm an , depa rtm en ta l board  
on contrac ts  and  a d ju s tm en ts ; ch airm an , a u d itin g  com m ittee o f finan 
cial c le rk ’s record, P a te n t Office; ch airm an , board  o f su rvey  o f th e  
d e p a rtm en t; d e p a rtm e n t’s rep resen ta tive , in te rd ep a rtm en ta l board  
o f con trac ts  and  ad ju s tm en ts , F ed e ra l p u rcha sing  board  and  F ed e ra l 
rea l esta te  board . T he  traffic m an ag er serves as the  d e p a rtm e n t’s 
rep resen ta tive  on th e  F ed e ra l '£i'a flic B oard  and  chairm an  o f the  
legisla tive  com m ittee o f th a t  b o a rd ; m em ber w a te r f re ig h t com 
m ittee , classification com m ittee, accoun ting  com m ittee, and  adv iso ry  
com m ittee, a ll o f th e  F ed e ra l Traffic B o a rd ; an d  as m em ber o f a  
special com m ittee o f th e  B urea u  o f th e  B u dg e t on regula tions.

D I S B U R S I N G  O F F I C E

T he item ized sta tem en t o f the  d isbursem ents from  th e  co n tingen t 
fund  o f the d e p a rtm e n t and th e  a p p ro p r ia tio n  fo r  “ G en era l ex 
penses, B u reau  o f S ta n d a rd s ,” fo r  th e  fiscal ye ar  ended J u n e  30, 
1920. req u ired  to be su bm itted  to C ongress by  section 193 o f the  
lie  vised S ta tu te s  o f th e  U n ite d  S ta te s ; th e  item ized sta tem en t o f ex 
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pe n d itu re s un d er  a ll a p p ro p ria tio n s  fo r  p ro p ag a tio n  o f food fishes 
d u r in g  th e  fiscal ye ar  ended Ju n e  30, 1926, requ ired  by  the  ac t o f 
•Congress approv ed  M arch  3, 1887 (24 S ta t. 52 3 ); and  a sta tem en t 
sh o w in g  tra v e l on official business by officers and  em ployees (o the r th an  
special agen ts, in spectors, and  em ployees who, in  the  d ischarge  o f th e ir  
reg u la r  du ties, a re  req u ired  to tra v e l co nstan tly ) from  W ash in g ton  
to  po ints outside  o f th e  D is tr ic t o f C olum bia d u rin g  th e  fiscal year  
ended J u n e  30, 1926, as req u ired  by th e  ac t of C ongress approv ed  
M ay  22, 1908 (35 S ta t. 244), an d  a sta tem en t show ing ty p ew riters, 
a d d in g  m achines, etc., exchanged  by th is  de p a rtm en t d u r in g  the  
fiscal ye ar  ended Ju n e  30, 1926, as req u ired  by section 5 o f th e  act 
o f  M arch  4, 1915 (38 S ta t. 1161), w ill be tra n sm itted  to the  C ongress 
in  th e  usual form .

T he tab le  fo llow ing  show s the to ta l am ount o f a ll  a p p ro p ria tio n s  
fo r  the  variou s bureaus and  services o f the  D ep artm en t o f Com m erce 
fo r  the fiscal year  ended Ju n e  30, 1926:

B u r e a u
A n n u a l  

a p p r o p r i a 
t i o n  a c t s

D e f i c i e n c y
a c t

E x e c u t i v e
o r d e r

S p e c i a l
a c t

$ 4 9 7 ,3 8 0 .0 0  
2 .9 9 4 ,0 6 4 .  00  
1 ,9 7 4 ,0 0 0 .  0 0
1 . 0 5 7 . 4 7 0 . 0 0  

5 2 3 ,2 4 0 .  00
1, 7 5 0 ,  41 0 . 00  
2 ,3 2 7 ,6 5 0 .  00  
9 .7 0 2 ,9 8 0 .  00
1 . 7 2 4 . 1 4 0 . 0 0

$2 30 , ÒÓÒ. ÒÓ

$6 , 5 7 2 .  05
3 0 . 0 0 0 .  00  

7 0 8 .0 0
5 9 .2 3 4 .  25
2 5 . 0 0 0 .  00

8 5 . 0 0
B u r e a u  o f  F i s h e r i e s ................................................................... ...............

$ 2 .8 2 8 ,0 0 0 .  0 0
1 3 0 ,0 0 0 .0 0 2 . 6 7 3 ,1 6 1 .1 9  

8 8 0 , 0 0 0 . 0 0
4 4 5 ,0 0 0 .  0 0

5 0 0 ,0 0 0 .0 0

T o t a l .................................................................................... 2 3 , 0 5 1 ,3 3 4 .0 0 4 7 4 , 9 4 2 . 2 5  Ì 6 , 3 8 1 , 1 6 1 . 1 9 4 5 1 ,6 5 7 .0 5

B u r e a u

A l l o t m e n t s  
b y  o t h e r  
d e p a r t 
m e n t s

B u r e a u  o f  N a v 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 5 2 ,7 5 0 .0 0

B u r e a u  o f  M i n e s . .............................................................. ........ 9 3 .6 7 5 .6 1
P r i n t i n g  a n d  b i n d i n g .......................................................... ..

T o t a l .................................................................................... 21 6 , 4 2 5 .6 1

T o t a l

T r a n s 
f e r r e d  t o  

r e t i r e m e n t  
f u n d

- I —

$4 97 , 
2 ,9 9 4 ,  
2 , 20 4 , 
1 ,0 5 7 ,  

52 9 , 
1 ,9 3 3 ,  
2 ,3 2 8 ,  
9 ,  76 2 , 
1 .7 4 9 .  
2 .8 2 8 ,  
3 .3 4 1 .  
1 ,3 8 0 ,

3 8 0 .0 0
0 6 4 .0 0  
000.00
4 7 0 .0 0  
81 2 . 05
1 6 0 .0 0
3 5 8 .0 0  
29 9 . 25
1 4 0 .0 0  
000.00 
8 3 6 .8 0  
000.00

$ 3 , 5 0 0 .0 0
2 1 . 2 2 5 .0 0
3 0 . 8 7 8 .0 0  
2 2 , 6 0 5 .5 0

7 , 6 1 4 . 1 7
3 2 . 3 3 0 .0 0  
1 2 ,8 9 7 .2 5
1 1 .5 0 0 .0 0  
12, 0 0 0 .0 0  
6 3 ,0 - 1 2 .5 0  
3 0 , 8 5 2 .8 1

$4 93 , 
2 .9 7 2 .  
2 .1 7 3 ,  
1 ,0 3 4 ,  

52 2 , 
1 ,9 0 0 ,  
2 ,3 1 5 ,  
9 ,  7.50,
1, 73 7 ,
2 .  76 4 . 
3 , 3 1 0 ,  
1 ,3 8 0 ,

8 8 0 . 0 0
8 3 9 .0 0
122 .00  
8 6 4 . 5 0  
1 9 7 .8 8
8 3 0 . 0 0  - 
46 0 . 75  
7 9 9 .2 5
1 4 0 .0 0  
95 7 . 5 0  . 
98 3 . f l f t r  
000.00

3 0 , 6 0 5 ,5 2 0 .1 0  ! 2 4 8 ,4 4 5 .2 3  ; 1 3 0 ,3 6 7 ,0 7 4 .  87

T he  d isbursem ents by th e  au tho rized  d isb ursing  officers o f the  
d e p a rtm e n t d u r in g  the  fiscal ye ar  ended Ju n e  30, 1926, a rran g ed  
accord in g  to item s o f appi’op ria tio n , a re  as fo llo w s:

O f f i c 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 3 - - - - - - - -  § 2 2 7 .  8 4

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 - - - - - - - -  5 1 . 7 5

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 - - - - - - - -  4 0 ,  5 5 2 .  3 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 6 - - - - - - - - - -  1 8 5 .  4 9 2 .  7 4
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O f f ic e  o f  t h e  S e c r e t a r y — C o n t i n u e d .

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 _  $ 6 .1 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 4 _ _ _ _ _  6 ,  6 7 8 .  0 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 5 _ _ _ _ _  2 0 7 ,  9 4 0 .  6 8

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 _ _ _ _ _  3 2 5 ,  8 5 9 .  2 9

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

S a l a r i e s ,  o f f i c e  o f  t h e  S e c r e t a r y ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 , 7 2 4 .  0 5

S a l a r i e s ,  o f f i c e  o f  t h e  S e c r e t a r y ,  1 9 2 5 - 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 1 3 ,1 5 1 .  3 1

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - -  1 , 0 5 7 .1 5 0 .  8 1

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 m m e r c i a l  a t t a c h é s ,  1 9 2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 1 .  6 5

C o m m e r c i a l  a t t a c h é s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 9 2 .  5 6

C o m m e r c i a l  a t t a c h é s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 , 3 2 3 . 3 0

C o m m e r c i a l  a t t a c h é s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 9 ,  2 9 9 .  7 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 ,  1 9 2 3 - 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 3 .  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 ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 ,  6 2 8 .  6 2

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 1 5 , 1 7 5 .  7 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 3 6 .  9 3

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 i c e  s e r v i c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 . 6 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 i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 , 3 S 8 .  3 6

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 i c e  s e r v i c e ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 1 2 , 1 5 5 .  4 8

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 _ _ _ _ _ _ _  1 0 5 , 1 2 0 .  8 4

E n f o r c e m e n t  o f  C h i n a  t r a d e  a c t .  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 7 7 .  4 8

E n f o r c e m e n t  o f  C h i n a  t r a d e  a c t .  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 2 , 1 6 1 .  5 0

E x p o r t  i n d u s t r i e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 ,  3 9 7 .  9 8

E x p o r t  i n d u s t r i e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 6 2 ,  7 4 8 .  8 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 _ _ _ _ _ _ _ _ _ _ _  1 , 5 1 4 .  2 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 - - - - - - - - - - - - - - - - - - - - - -  2 ,  2 1 9 .  4 7

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 5 _ _ _ _ _ _ _ _ _ _ _  9 4 0 .  7 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 0 _ _ _ _ _ _ _ _ _ _ _  2 6 ,  7 6 2 .  0 9

L i s t s  o f  f o r e i g n  b u y e r s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 , 9 6 8 .  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 3 _ _ _ _ _  2 2 . 5 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 4 _ _ _ _ _ _  2 0 9 .  3 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 5 _ _ _ _ _  2 1 , 7 8 6 . 1 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 6 - _ _ _ _ _  4 0 7 ,  0 5 2 .  1 2

P r o m o t i n g  c o m m e r c e  i n  t h e  F a r  E a s t ,  1 9 2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 . 0 0

P r o m o t i n g  c o m m e r c e  i n  t h e  F a r  E a s t ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 5 . 1 0

P r o m o t i n g  c o m m e r c e  i n  t h e  F a r  E a s t ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1 , 6 7 1 . 3 2

P r o m o t i n g  c o m m e r c e  i n  t h e  F a r  E a s t ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3 5 ,  5 9 7 .  0 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 i c a ,  1 9 2 5 ___  1 0 , 1 3 1 .  7 0

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 6 _ _ _ _  2 3 3 ,  7 3 5 .  6 6

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 0 0 .  0 0

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 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 ,  2 8 6 .  3 6

S a l a r i e s ,  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 ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _  1 0 , 3 9 1 . 7 9

S a l a r i e s ,  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 ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _  2 4 8 ,  3 7 6 .  8 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 i c e r s  a n d  e m 

p l o y e e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 ,  3 9 6 .  8 0

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 i c e r s  a n d  e m 

p l o y e e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 , 6 5 1 . 4 8

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 ,  8 3 8 ,  6 6 0 .  9 1

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 , 7 8 9 . 7 9

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  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 8 , 9 3 9 . 0 6

A i r  S e r v i c e ,  A r m y  ( W a r  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  J a n .  5 ,  1 9 2 3 ) ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 3 . 6 8

A i r  S e r v i c e ,  A r m v  ( W a r  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  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4 1 .  2 0

A i r  S e r v i c e ,  A r m y  ( W a r  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  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _  4 1 5 .  0 9
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A i r  S e r v i c e ,  A r m y  ( W a r  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  M a y  2 8 ,  1 9 2 4 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A i r  S e r v i c e ,  A r m y  ( W a r  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 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_ _ _ _ _ _ _ _ _ _ _ _

A u t o m a t i c  r i f l e s  ( W a r  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  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 3 - 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A u t o m a t i c  r i f l e s  ( W a r  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  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 4 - 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A u t o m a t i c  r i f l e s  ( W a r  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 0 - 2 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  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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , __ _ _ _ _ _ _ _ _ _ _

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

C o l o r  s t a n d a r d i z a t i o n ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 b l e  w a t e r s  ( S t a t 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  M a r .  4 ,  1 9 2 5 ) ,

1 9 2 5 - 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n s t r u c t i o n  a n d  r e p a i r s ,  B u r e a u  o f  C o n s t r u c t i o n  a n d  R e 

p a i r  ( N a v 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  o f  M a y

2 1 ,  1 9 2 0 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n s t r u c t i o n  a n d  r e p a i r s .  B u r e a u  o f  C o n s t r u c t i o n  a n d  R e 

p a i r  ( N a v 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  o f  M a y

2 8 ,  1 9 2 4 ) .  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o n s t r u c t i o n  a n d  r e p a i r s ,  B u r e a u  o f  C o n s t r u c t i o n  a n d  R e 

p a i r  ( N a v 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  o f  F e b .

2 7 .  1 9 2 5 ) ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E q u i p m e n t ,  1 9 1 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E q u i p m e n t ,  1 9 1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E q u i p m e n t ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E q u i p m e n t ,  1 9 2 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

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  M a y  2 S , 1 9 2 4 ) ,  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  ( 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 0 - - - - - - - - - - - -

F i e 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  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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

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 t a n d a r d i z a t i o n ,  1 9 2 5 - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

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 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  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  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 ,  L i g h t h o u s e  S e r v i 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  M a y  2 8 ,  1 9 2 4 ) ,  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 i 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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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 _ _ _ _ _ _ _ _ _ _ _ _

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 - - - - - - - - - - - - - - - - - - - -

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 ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 ,  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 5 - - - - - - - - - - - - - - - - - - - - - - - - - - -

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 - - - - - - - - - - - - - - - L- - - - - - - - - - -

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  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 S , 1 9 2 - 1 ) .  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  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 d u s t r i a l  r e s e a r c h ,  1 9 2 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n d u s t r i a l  r e s e a r c h ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n d u s t r i a l  r e s e a r c h ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n d u s t r i a l  r e s e a r c h ,  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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  c l a y  p r o d u c t s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 5 _ _ _ _ _ _ _ _ _ _ _ _ _

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  m i n e  s c a l e s  a n d  c a r s ,  1 9 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 ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 m i  c a r 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 l a s s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n v e s t i g a t i o n  o f  o p t c i 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  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 5 _ _ _ _ _ _ _ _ _ _ _ _ _

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  r a d i o a c t i v e  s u b s t a n c e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  t e x t i l e s ,  e t c . ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M a n u f a c t u r e  o f  a r m s  ( W a r  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  M a y  2 8 ,  1 9 2 4 ) ,  1 9 2 - 4 - 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M e t a l l u r g i c a l  r e s e a r c h ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M e t a l l u r g i c a l  r e s e a r c h .  1 9 2 6 ___ _ _ _ _ !_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M i n e r a l  m i n i n g  i n v e s t i g a t i o n ,  B u r e a u  o f  M i n e s  ( I n t e r i o r  
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  M a y  2 8 ,  1 9 2 4 ) ,

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 ,  a c t  o f  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 4 _ _ _ _ _ _ _ _

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 i -  
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  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  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  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  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 - 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  ( 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  M a y  2 1 ,  1 9 2 0 ) ,  1 9 2 4 _ _ _ _ _ _ _ _

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R a d i o  r e s e a r c h ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R a d i o  r e s e a r c h ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R o p e  i n v e s t i g a t i o n ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a l a r i e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a l a r i e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a l a r i e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S i g n a l  S e r v i c e  o f  t h e  A r m y  ( W a r  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  M a y  2 8 ,  1 9 2 4 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S i g n a l  S e r v i c e  o f  t h e  A r m y  ( W a r  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9 3 4 7 — 2 6 - - - - - 9

$ 4 0 .1 8  
1 3 ,  6 7 0 .  6 0  
3 0 .  2 2 1 . 6 6  

6 0 5 .  2 4  

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

1 0 ,  4 7 0 .  0 2

4 ,  7 9 6 .  8 9

9 . 2 5 5 .  9 8  

1 7 0 . 0 0  
1 5 . 7 5  

1 1 ,3 0 9 .  6 8  
1 5 8 ,1 8 2 .  6 8

4 , 2 9 4 .  0 1  
2 6 ,  2 3 1 .  3 9

2 ,- 1 5 4 .  3 1

2 3 ,  6 3 0 .  7 3  
2 , 0 2 5 .  6 0

2 0 , 6 6 0 . 1 6  
2 . 8 0  

10 .  09 

1 3 , 3 9 0 . 0 2  
1 , 9 5 3 .  6 5  

I S ,  5 0 5 .  7 5  
9 , 1 7 2 .  3 4  

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

9 .  8 2 1 . 4 3  

2 . 4 7 3 .  0 2

2 4 ,  2 6 7 .  5 9

1 6 3 . 3 2

5 ,  3 5 5 .  0 2  
3 7 , 3 8 3 .  2 2

3 2 5 .  5 7  

3 0 7 .  4 3

3 ,  7 5 0 .  8 3

1 0 , 7 1 0 .  9 4

1 9 . 0 5

2 , 4 6 4 .  5 6

8 0 1 .  8 4

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

4 2 , 1 8 3 .  4 9  
7 4 2 .  7 5  

1 9 . 5 0  
2 0 , 8 8 7 .  3 7  

4 8 2 ,  5 7 0 .  3 9

1 8 7 .  7 7

1 , 6 3 5 .  2 5
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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 .

S o u n d  i n v e s t i g a t i o n ,  1 9 2 5 - - - - - - - - - - - - - - - - - -  —  -- - - - - - - -  —  $ 7 5 . 5 7

S o u n d  i n v e s t i g a t i o n ,  1 9 2 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5> 4 7 9 .  5 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 , 2 8 4 . 3 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 ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 9 ,  5 0 5 . 3 1

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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 . 5 1 1 .  6 3

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 4 ,  5 4 2 .  5 8

S t a n d a r d  m a t e r i a l s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 3 4 .  8

S t a n d a r d  m a t e r i a l s ,  1 9 2 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9 , 4 9 1 . 1 0

S u g a r  s t a n d a r d i z a t i o n ,  1 9 2 5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 , 0 8 5 .  7 1

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

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 2 3 5 . 1 5

T a n k s  ( W a r  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  M a y  2 1 ,

1 9 2 0 ) ,  1 9 2 3 - 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 4 .  S

T e s t i n g  m a c h i n e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 , 9 0 6 .  4 1

T e s t i n g  m a c h i n e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 5 , 0 6 2 .  0 5

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 5 _ _ _     4 ,  3 4 9 .  8 2

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 4 ,  3 9 5 .  6 6

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

T e s t i n g  r a i l r o a d  s c a l e s ,  1 9 2 6 - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -  3 3 ,  8 2 5 .  7 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . 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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _     1 9 ,  5 4 7 .  6 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 ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 1 1 ,  5 1 9 . 1 0

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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _    1 , 4

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 9 1 7 ,7 5 0 .  6 3

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

C l e r k  h i r e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1 . 4 2 5 .  5 5

C l e r k  h i r e ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 3 6 ,  3 2 6 .  4 7

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 i c e ,  1 9 2 3 ___  4 . 6 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 i c e ,  1 9 2 4 - - - - -  2 5 8 . 0 0

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 i c e ,  1 9 2 5 _ _ _  2 1 ,  7 7 5 .  5 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 i c e ,  1 9 2 6 _ _ _  1 0 8 ,  8 5 3 .  9 8

S a l a r i e s ,  o f f i c 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 5 _ _ _ _ _  1 , 2 0 4 . 7 1

S a l a r i e s ,  o f f i c 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 _ _ _ _ _  2 5 , 0 7 2 .  2 8

S a l a r i 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 i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 8 ,  6 9 9 .  9 8

S a l a r i 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 i c e ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 1 0 ,  6 7 5 .  9 3

T o t a l - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 , 0 7 4 ,  2 9 7 . 1 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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 9 .  7 6

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 , 1 7 8 ,  0 4

C l e r k  h i r e ,  s h i p p i n g  s e r v i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 , 2 3 2 .  5 7

C l e r k  h i r e ,  s h i p p i n g  s e r v i c e ,  1 9 2 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  7 9 , 0 5 4 .  3 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 i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 3 5 . 1 1

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 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 ,  9 0 8 .  0 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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 , 1 6 0 .  6 9

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 4 ,  0 9 1 . 8 7

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 5 _ _ _ _ _ _ _ _  1 8 ,  3 1 1 .  5 8

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 _ _ _ _ _ _ _  2 0 5 ,  6 2 1 . 1 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 5 _ _ _ _ _ _ _ _  2 ,  9 1 2 .  5 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 6 , 2 5 4 .  0 3

R e f u n d i n g  m o n e y s  e r r o n e o u s l y  r e c e i v e d  a n d  c o v e r e d  i n t o

t h e  T r e a s u r y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 , 4 9 0 . 2 1

R e f u n d i n g  p e n a l t i e s  o r  c h a r g e s  e r r o n e o u s l y  e x a c t e d _ _ _ _ _ _ _  8 1 .  S 4

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

S a l a r i e s ,  B u r e a u  o f  N a v i g a t i o n ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   5 9 .  5 4 0 . 9 6

S a l a r i e s ,  s h i p p i n g  s e r v i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 ,  8 2 S .  1 4

S a l a r i e s ,  s h i p p i n g  s e r v i c e ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 2 .  0 2 1 .  4 9

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5 2 6 , 0 4 4 . 0 3
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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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $ 8 1 ,1 5 8 . 6 5 '

F i s h  h a t c h e r y ,  N a s h u a ,  N .  H „  1 9 2 0 - 2 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 9 4 9 . 0 2

F i s h  r e s c u e  s t a t i o u ,  M i s s i s s i p p i  R i v e r ,  1 9 2 5 - - - - - - - - - - - - - - - - - - - - - - -  4 , 3 3 9 .  0 0

I n v e s t i g a t i o n  d a m a g e s  t o  f i s h e r i e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 0 5 9 .  7 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 0 . 4 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 4 - 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 1 9 2 .  3 8

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 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 0 2 ,  5 9 5 .  8 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 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 0 1 ,  3 4 S .  8 0

P a y ,  o f f i c 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 i e s  s e r v i c e ,

1 9 2 5  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 .  4 5 0 .  5 0

P a y ,  o f f i c 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 i e s  s e r v i c e ,

1 9 2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 1 ,  7 5 0 .  S 3

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 i e s  o f  A l a s k a ,  1 9 2 4 _ _ _ _ _ _  5 4 .  4 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 i e s  o f  A l a s k a ,  1 9 2 5 _ _ _ _ _ _ _  7 . 2 3 7 .  2 4

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 i e s  o f  A l a s k a ,  1 9 2 0 _ _ _ _ _ _ _  2 0 1 ,  2 S 1 .  7 0

S a l a r i e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _   4 1 .  2 3 0 .  7 4

S a l a r i e s ,  1 9 2 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5 4 9 , 3 9 0 . 1 0

U p p e r  M i s s i s s i p p i  R i v e r  f i s h  r e f u g e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 ,  9 9 8 .  9 0

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 5 5 5 , 1 3 0 .  5 4

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 i c u l t u r e ,  1 9 2 5 - 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 3 0 , 1 7 4 .  4 8

C e n s u s  o f  a g r i c u l t u r e .  1 9 2 5 - 2 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 6 ,  9 1 7 .  7 9

C o l l e c t i n g  s t a t i s t i c s ,  1 9 2 4 _ L _._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 5 0 . 2 6

C o l l e c t i n g  s t a t i s t i c s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 6 , 1 4 0 .  3 2

C o l l e c t i n g  s t a t i s t i c s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 7 7 ,  4 7 9 .  9 7

S a l a r i e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 3 , 3 8 9 . 4 9 ’

S a l a r i e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 0 5 , 1 8 9 .  7 2

T a b u l a t i n g  m a c h i n e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 , 5 9 3 .  73-

T a b u l a t i n g  m a c h i n e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 5 ,  5 4 3 .8 3 -

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 . 4 0 7 ,  9 7 9 .  5 0

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 ,  C h e s a p e a k e  B a y ,  M d . a n d  V a _ _ _ _ _ _ _ _ _  3 ,  4 4 7 .  3 0

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 3 ,  5 8 0 .  3 7

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 s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 1 8 .  2 4

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 i c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 0 8 , 1 5 2 .  0 4

A i d s  t o  n a v i g a t i o n ,  S t .  J o h n s  R i v e r .  F l a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 , 5 8 1 . 6 6

C a p e  C h a r l e s  L i g h t  V e s s e l .  V a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 7 ,  9 3 0 .  8 6 -

C l a i m s  f o r  d a m a g e s ,  a c t  o f  D e c .  2 8 ,  1 9 2 2 ,  D e p a r t m e n t  o f

C o m m e r c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 2 0 .  0 9

C l a i m s  l o r  d a m a g e s  b y  c o l l i s i o n  w i t h  l i g h t h o u s e  v e s s e l s ___  1 7 2 . 0 2

D e t r o i t  L i g h t h o u s e  D e p o t ,  M i c h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 3 .  2 0

D e t r o i t  R i v e r  l i g h t s ,  M i c h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 , 7 0 0 .  8 8

J u d g m e n t s ,  U n i t e d  S t a t e s  c o u r t s ,  D e p a r t m e n t  o f  C o m m e r c e . ,  7 , 0 9 7 . 5 5

L i g h t - k e e p e r s ’ d w e l l i n g s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 5 0 . 0 0

P o i n t  V i n c e n t e  L i g h t  S t a t i o n ,  C a l i f _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 ,  0 9 2 .  8 0

R a d i o  i n s t a l l a t i o n s  o n  l i g h t h o u s e  t e n d e r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 2 8 9 .  0 2

R e p a i r i n g  a n d  r e b u i l d i n g  a i d s  t o  n a v i g a t i o n ,  A t l a n t i c  c o a s t -  1 1 ,5 5 3 .  1 0

R e p a i r i n g  a n d  r e b u i l d i n g  a i d s  t o  n a v i g a t i o n ,  G u l f  o f  M e x i c o .  1 ,0 7 8 .  0 0

l i e p a i r i n g  a n d  r e b u i l d i n g  a i d s  t o  n a v i g a t i o n ,  s e v e n t h  a n d

e i g h t h  l i g h t h o u s e  d i s t r i c t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 ,  0 9 5 .  OO

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  S , 9 7 2 .  8 0

T e n d e r  f o r  t h i r d  l i g h t h o u s e  d i s t r i c t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 0 0 .  5 0

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 2 5 , 3 0 4 .  8 4

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 i c e ,  1 9 1 8 _ _ _ _ _ _ _ _ _ _ _  1 . 3 4

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 i c e ,  1 9 1 9 _ _ _ _ _ _ _ _ _ _ _  1 0 . 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 i c e ,  1 9 2 0 _ _ _ _ _ _ _ _ _ _ _  2 . 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 i c 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 i c e ,  1 9 2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 5 2 . 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 i c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ - _ _  0 , 1 3 7 . 9 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 i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 8 3 , 1 2 4 .  3 4

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 i c e ,  1 9 2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 , 4 5 7 , 4 4 9 . 4 1

S a l a r i e 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 ,  0 2 7 .  7 6
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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 .

.S a la r i e s ,  B u r e a u  o f  L i g h t h o u s e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .^82, 9 4 4 .  0 0

S a l a r i e 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 8 , 2 0 6 . 0 5

S a l a r i e s ,  k e e p e r s  o f  l i g h t h o u s e s ,  1 9 2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 ,  8 9 5 ,  8 1 8 .  5 0

• S a l a r i e s ,  L i g h t h o u s e  S e r v i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 , 4 2 1 .  6 7

S a l a r i e s ,  L i g h t h o u s e  S e r v i c e .  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 3 2 ,  2 6 3 .  6 1

S a l a r i e s ,  l i g h t h o u s e  v e s s e l s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 . 3 4

S a l a r i e s ,  l i g h t h o u s e  v e s s e l s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 6 .  8 4 2 .  3 9

S a l a r i e s ,  l i g h t h o u s e  v e s s e l s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 . 1 2 7 ,  4 7 9 .  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 i c e ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 , 9 4 5 .  8 2

R e t i r e d  p a y ,  L i g h t h o u s e  S e r v i c e ,  1 9 2 6 _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 2 ,  6 7 2 .  6 3

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  9 , 9 7 8 ,  8 2 5 .  3 9

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

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 4 _ _ _ _ _ _ _ _  . 7 8

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 9 . 5 8 7 . 5 6

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 6 , 1 4 1 . 6 7

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 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 1 . 2 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 _ _ _ _ _ _ _ _ _ _  4 ,  2 5 8 . 4 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 5 _ _ _ _ _ _ _ _ _ _  1 5 5 , 5 0 4 . 5 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 6 _ _ _ _ _ _ _ _ _ _  4 7 0 ,  3 9 2 .  7 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 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 4 .  0 0

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 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 5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 4 . 0 9 4 . 0 9

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 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 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 1 5 , 5 9 4 . 0 3

P a y ,  e t c . ,  o f f i c 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 4 _ _ _ _ _  7 3 . 1 3

P a y ,  e t c . ,  o f f i c 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 _ _ _ _ _  1 0 9 ,  0 1 7 .  7 7

P a y .  e t c . ,  o f f i c 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 _ _ _ _ _  5 4 4 ,  8 7 S .  6 0

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 . 5 6

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 6 ,  8 6 9 .  3 9

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 7 ,  9 0 6 .  3 3

S a l a r i 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 6 .  6 4

S a l a r i 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 9 7 ,  8 1 7 .  6 5

C l a i m s  f o r  d a m a g e s ,  a c t  o f  J u n e  5 ,  1 9 2 0 ,  C o a s t  a n d  G e o d e t i c  
S u r v e y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 0 8 .  0 0

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 ,  2 9 9 ,  0 0 8 . 2 2

P a t e n t  O f f i c e :

A d d i t i o n a l  e m p l o y e e s ,  1 9 2 4 - 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 ,  5 2 5 .  9 2

A d d i t i o n a l  e m p l o y e e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _  1 6 0 , 3 9 1 .  2 8

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 - - - - - - - - - - - - - - - - - - - - - - - - - - -  3 9 7 .  9 7

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 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 ,  3 1 9 .  3 8

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 ,  4 7 8 .  8 8

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

F u r n i t u r e  a n d  f i l i n g  c a s e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 4 , 8 0 8 .  5 9

P h o t o l i t h o g r a p h i n g ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 0 , 1 3 3 . 4 1

P h o t o l i t h o g r a p h i n g ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 7 9 , 2 6 5 . 3 7

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 3 , 3 0 2 . 4 6

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 - - - - - - - - - - - - - - - - - - - - - - - - - -  9 0 6 ,  9 7 6 .  0 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 5 - - - - - - - - - - - - - - -  1 6 5 .  4 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 6 _ _ _ _ _ _ _  3 8 9 .  9 2

R e n t  a n d  s t o r a g e  o f  P a t e n t  O f f ic e  m o d e l s ,  1 9 2 5 - - - - - - - - - - - - - - - - - - - -  1 5 0 . 0 0

S a l a r i e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 5 ,  0 8 2 .  9 3

S a l a r i e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 , 1 9 4 ,  3 6 1 .  2 4

S c i e n t i f i c  l i b r a r y ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 9 .  4 8

S c i e n t i f i c  l i b r a r y ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 ,  4 9 5 . 0 5

S c i e n t i f i c  l i b r a r y ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 , 4 0 0 .  5 7

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 ,  7 8 0 .  7 7

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 1 ,  8 7 0 .  2 5

S t o r a g e  o f  P a t e n t  O f f ic e  m o d e l s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 , 4 0 0 .  0 0

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 ,  7 3 0 ,  O i l .  8 7
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B u r e a u  o f  M i n e s  :

A i r  S e r v i c e ,  A r m y  ( W a r  t r a n s f e r  t o  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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

A i r  S e r v i c e ,  A r m y  ( W a r  t r a n s f e r  t o  B u r e a u  6 f  M i n e s ,  a c t  o f

J u n e  5 , 1 9 2 4 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

M i n e s ,  a c t  o f  J u n e  5 , 1 9 2 4 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 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  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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  B u r e a u  o f  M i n e s ,  a c t  o f

J u n e  5 ,  1 9 2 4 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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  B u r e a u  o f  M i n e s ,  a c t  o f

J a n .  2 4 ,  1 9 2 3 ) ,  1 9 2 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 i n e s ,  P i t t s 

b u r g h ,  P a . ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 i n e s ,  P i t t s 

b u r g h ,  P a . ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 i n e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E n f o r c e m e n t  o f  m i n e r a l  l e a s e s ,  1 9 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

B u r e a u  o f  M i n e s ,  a c t  o f  J u n e  5 , 1 9 2 4 ) ,  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 ,  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 ,  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  M i n 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 i n e s ,  1 9 2 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 i n e s ,  a c t  o f  M a r .  2 4 ,  1 9 2 5 ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

H e l i u m  r e s e r v e ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n v e s t i g a t i n g  m i n e  a c c  d e n t s ,  1 9 2 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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n v e s t i g a t i o n s ,  l i g n i t e  c o a l s  a n d  p e a t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I n v e s t i g a t i o n s  o f  p e t r o l e u m  a n d  n a t u r a l  g a s ,  1 9 1 8 _ _ _ _ _ _ _ _ _

M a i n t e n a n c e  a n d  o p e r a t i o 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 i a ,

B u r e a u  o f  M i n e s ,  1 9 2 5 - 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M i n 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 i n e s ,  1 9 2 4 _ _ _ _ _

M i n i n g  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 i n e s ,  1 9 2 5 _ _ _ _ _

M i n 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 i n e s ,  1 9 2 6 _ _ _ _ _

M i n e r a l  r e s o u r c e s ,  B u r e a u  o f  M i n e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M i n i n g  i n v e s t i g a t i o n s  i n  A l a s k a ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

M i n i n g  i n v e s t i g a t i o n s  i n  A l a s k a ,  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 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

O i l ,  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 i n g s ,  B u r e a u

o f  M i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

O i l ,  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 i n g s ,  B u r e a u

o f  M i n e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

O i l ,  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 i n g s ,  B u r e a u

o f  M i n e s ,  1 9 2 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

O i l  s h a l e  i n v e s t i g a t i o n s ,  B u r e a u  o f  M i n e s ,  1 9 2 5 - 2 6 _ _ _ _ _ _ _ _

O p e r a t i n g  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 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 ,  B u r e a u  o f  M i n e s ,

1 9 2 5  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 i n e s ,

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  M i n e s ,  a c t  o f  J u n e  5 .  1 9 2 4 ) ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _

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 i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _

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 i n e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _

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  n e s ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _

P u r c h a s e s  a n d  e q u i p m e n t ,  B u r e a u  o f  M i n e s ,  1 9 2 5 _ _ _ _ _ _ _ _ _

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 1 8 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

$ 3 3 . 1 1 9 . 8 4  

7 1 2 .  2 5  

5 0 0 .  0 0  

8 0 . 0 0  

2 9 0 .  3 1  

9 , 1 2 9 .  7 8  

1 , 6 5 1 .  7 7

1 , 3 9 9 .  5 6

2 ,  6 9 4 . 1 7

6 0 , 2 5 6 . 4 4  
5 , 2 4 0 .  6 1  
5 , 3 7 4 .  8 7

1 , 5 4 6 .  0 1  
9 ,  7 6 4 .  4 3

1 8 1 ,  2 4 2 .  4 5

2 ,  7 4 2 .  2 4  
7 5 ,9 9 8 .  2 9

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

.5 7

I S ,  5 0 0 .  3 3  
4 1 8 .  5 9 2 . 1 5  

3 9 5 .  5 8  
8.88

1 , 5 8 8 ,  4 5 9 .  6 2  
1 5 .  7 0  

2 3 , 5 7 9 .  6 8  
1 3 5 , 4 5 0 .  6 5  
1 1 3 ,6 3 9 .  6 3  

1 5 . 0 0  
1 , 3 4 2 .  9 6  
9 , 6 9 1 . 0 1

8.20

2 6 .  6 5 7 .  7 8

1 9 1 ,  6 0 1 .  3 5  
5 6 ,  3 4 3 . 1 5  

1 3 6 . 6 7

1 5 , 8 1 1 . 6 7

2 4 9 ,  6 8 7 .  2 9

3 3 .  0 5  
1 , 5 5 8 .  2 0  

2 1 ,  7 1 8 .  8 6  
2 9 ,  4 1 9 .  3 2  

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

1. 00 
1 . 3 9



6 6 R E P O E 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

B u r e a u  o f  M i n e s — C o n t i n u e d .

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 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $ 5 ,  0 8 3 . 1 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 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 4 1 ,5 5 6 .  3 3

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 , 8 7 S ,  0 9 6 .  3 0

G r a n d  t o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 1 , 2 6 2 , 9 5 5 . 3 0

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 l e  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 4 , 6 0 1 . 3 2

B u r e a u  o f  t h e  C e n s u s : S a l e  o f  p u b l i c a t i o n s ,  e t c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 8 7 . 0 0

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

S a l e  o f  f u r - s e a l  s k i n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 1 , 0 2 9 .  7 1

S a l e  o f  f o x  s k i n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 ,  6 6 7 . 6 6

S a l e  o f  o t t e r  s k i n s ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 7 5 . 4 1

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 , 3 1 9 . 2 4

S a l e  o f  s e a l  o i l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 0 5 .  7 4

S a l e  o f  o l d  p r o p e r t y ,  e t c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 4 3 7 .  9 4

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

S a l e  o f  o l d  p r o p e r t y ,  e t c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 .  0 3

T e s t  f e e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 0 ,  6 7 0 .  7 7

S t e a m b o a t  I n s p e c t i o n  S e r v i c e : S a l e  o f  o l d  p r o p e r t y ,  e t c _ _ _ _ _ _ _ _ _  2 8 8 .  8 2

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 4 .  7 9

S a l e  o f  o l d  p r o p e r t y ,  e t c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 0 ,  9 4 3 .  2 9

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 -  4 , 6 6 4 . 1 4

R e i m b u r s e m e n t  b y  p r i v a t e  c o n c e r n s  f o r  w o r k  d o n e _ _ _ _ _ _ _ _ _ _ _  2 , 5 6 3 .  6 4

R e n t a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 , 1 9 0 .  3 2

M i s c e l l a n e o u s  r e f u n d s _ _ _ _ _ _ _ _ _ _ _ _   2 8 4 .  4 1

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 :

P h o t o s t a t i c  w o r k  d o n e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 0 .  8 0

R e g i s t r a t i o n  f e e s ,  e t c . ,  C h i n a  t r a d e  a c t _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 , 4 5 0 .  0 0

M i s c e l l a n e o u s  r e f u n d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 2 0 .  5 4

O f f 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 ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 9 .  7 5

M i s c e l l a n e o u s  r e f u n d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 9 . 1 0

P a t e n t  O f f i c e :  P a t e n t  f e e s ,  e t c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 , 4 2 9 , 7 7 4 . 5 3

B u r e a u  o f  M i n e s :

A n a l y s i s  s a m p l e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 , 1 0 4 .  2 5

R e n t a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 8 2 .  5 0

M i s c e l l a n e o u s  r e f u n d s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 9 .  9 4

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

N a v i g a t i o n  f e e s - _ _ _ _ _ _ _ _ -._ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 2 7 ,  0 7 9 .  0 9

N a v i g a t i o n  f i n e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 7 ,8 7 2 .  9 8

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 ,  0 7 0 ,  4 5 4 . 1 0

T h e  fo llow ing  unexpended balances o f a p p ro p ria tio n s  w ere tu rn e d  
in to  th e  su rp lu s  fu n d  J u n e  30, 1926, in  accordance w ith  th e  ac t o f 
Ju n e  20, 1874 (18 S ta t. 110-111) :
S a l a r i e s ,  o f f ic e  o f  t h e  S e c r e t a r y  o f  C o m m e r c e ,  1 9 2 4 - - - - - - - - - - - - - - - - - - - - - - -  $ 2 ,  8 1 4 . 1 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 2 3 - - - - - - - - - - - -  . 6 7

I n c r e a s e  i n  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 9 ,  0 8 3 .  9 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 4 - - - - - - - - - - - - - - - - - - - -  4 ,  6 7 9 .  7 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 4 - - - - - - - - - - - - - - - -  7 4 .  5 6

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .0 2

S a l a r i e s ,  B u r e a u  o f  C e n s u s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 , 4 4 6 . 5 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  C e n s u s ,  1 9 2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 . 5 7

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  C e n s u s .  1 9 2 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 6 , 5 8 7 .  7 0

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 0 0 .  0 0

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  C e n s u s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _   5 1 2 .  7 7



a dminist r a t ive  div isio ns of  o f f ic e  of  sec r et ar y  6 7

S a l a r i 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 ,  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 2 - - - - - - - - - - - - - - - - -

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 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 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 3 - 2 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 ,  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 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 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

D i s t r i c t  n 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E n f o r c e m e n t  o f  t h e  C h i n a  t r a d e  a c t ,  1 9 2 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

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 2 - - - - - - - - - - - - - - - - - - - - - - -

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 3 - - - - - - - - - - - - - - - - - - - - - - -

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 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 3 - 2 4 - - - - - - - - - - - - - - - - - - - - - - - - - - -

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 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 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 ,  S o u t h  a n d  C e n t r a l  A m e r i c a ,  1 9 1 8 - - - - - - - - - - - - - - - - -

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 1 9 — - - - - - - - - - - - -

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 0 - - - - - - - - - - - - - - - - -

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 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 i c a ,  1 9 2 4 - - - - - - - - - - - - - - - - -

P r o m o t i n g  c o m m e r c e  i n  t h e  F a r  E a s t ,  1 9 1 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P r o m o t i n g  c o m m e r c e  i n  t h e  F a r  E a s t ,  1 9 2 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P r o m o t i n g  c o m m e r c e  i n  t h e  F a r  E a s t ,  1 9 2 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P r o m o t i n g  c o m m e r c e  i n  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  i n  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  i n  t h e  F a r  E a s t ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 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 i c 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 i g 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 i n g  r e m a i n s  o f  o f f i c 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 i g n

a n d  D o m e s t i c  C o m m e r c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

B o o k s  a n d  p u b l i c a t i o n s ,  B u r e a u  o f  M i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C a r e ,  e t c . ,  o f  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 i n e s ,  P i t t s b u r g h ,

P a . ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

E n f o r c e m e n t  o f  m i n e r a l  l e a s e s ,  B u r e a u  o f  M i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _

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 i n e s ,  1 9 2 4 ____

G e n e r a l  e x p e n s e s ,  B u r e a u  o f  M i n e s ,  1 9 2 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

M i n 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 i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _

M i n i n g  i n v e s t i g a t i o n s  i n  A l a s k a ,  B u r e a u  o f  M i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _

O i l ,  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 i n g ,  B u r e a u  o f  M i n e s ,

1 9 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 ,  B u r e a u  o f  M i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 i n e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a l a r i e s ,  o f f i c 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 i c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a l a r i 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 i c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C l e r k  h i r e ,  S t e a m b o a t  I n s p e c t i o n  S e r v i c e ,  1 9 2 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 i c e ,  1 9 2 1 _ _ _ _ _ _ _ _ _

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 i c e ,  1 9 2 3 _ _ _ _ _ _ _ _

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 i c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _

S a l a r i e s ,  B u r e a u  o f  N a v i g a t i o n ,  1 9 2 4 _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a l a r i e s ,  s h i p p i n g  s e r v i c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C l e r k  h i r e ,  s h i p p i n g  s e r v i c e ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _

$ 6 , 6 6 9 . 7 4  
2 , 7 8 2 .  7 5

1 , 5 5 6 .  9 3  

1 8 ,  2 3 6 .  6 9

6 0 7 .  3 6  
1 3 , 3 2 2 . 4 5  

9 7 . 0 9

6 8 5 .  3 7  
1 3 , 7 4 6 . 3 0  

8 7 . 4 2  
1 . 3 7  

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

2 , 3 9 S . 5 4

3 7 .  9 7  
4 5 0 .  0 1  
1 7 5 .  I S  
7 6 0 .  0 0  

1 5 , 5 0 6 . 7 8  
3 S 4 .  7 1  

3 4 7 .  8 3  
1 4 8 . 3 8  

1 , 5 5 9 . 6 2  
2 1 , 0 3 4 .  6 8  

7 .  0 7  
2 6 3 . 3 0  

7 4 . 5 7  
1 , 8 3 5 . 2 9  

1 2 9 .  4 6  
1 0 , 7 4 4 .  5 3  
1 2 , 4 2 2 . 1 2

1 ,9 4 8 .  2 9

1 , 5 0 0 .  0 0  

8 6 . 8 3

6 - 1 .0 5  
7 ,  8 5 9 . 3 2  
1 , 3 5 7 .  7 5  
2 , 4 0 0 . 8 0

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

1 , 3 1 1 . 9 7

0 ,  2 3 6 . 1 9

1 , 5 9 2 .  3 2

. 6 4

1 , 3 9 4 .  8 3

5 9 6 . 1 0  
3 ,  5 0 9 .  8 6

2 ,  5 4 0 .  6 7

3 .  9 4  
1.00 

1 9 , 5 2 2 . 3 4  

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

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

3 2 .  0 0  
1 4 . 5 2  
4 8 .  8 1  

2 4 2 .  4 3



S a l a r i e s ,  P a t e n t  O f l ie e ,  1 9 2 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - $ 2 7 ,  2 1 4 .  0 3

F u r n i t u r e  a n d  t i l i n g  c a s e s ,  P a t e n t  O f f ic e ,  1 9 2 4 - - - - - - - - :- - - - - - - - - - - - - - - - - - - -  1 6 .  5 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 ,  4 1 4 .  4 9

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 4 __  5 6 2 . 4 4

S c i e n t i f i c  l i b r a r y ,  P a t e n t  O f f ic e .  1 9 2 4 _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 7 7 .  7 4

S a l a r i e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 .  7 1

S a l a r i e s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 . 0 3 S .  1 2

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 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5 0 . 8 5

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 8 8 . 1 2

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 ,  2 9 8 .  7 2

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 4 - - - - - - -  2 3 1 . 1 6

A u t o m o t i v e  p o w e r  p l a n t s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _  2 5 0 .  8 6

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 5 . 3 4

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 ,  4 7 0 .  6 7

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 ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 _ _ _ _ _ _  5 3 4 . 4 2

I n d u s t r i 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 ,  2 1 3 .  9 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 4 _ _ _ _ _ _ _ _  1 , 7 3 5 .  4 8

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 4 _  3 0 4 .  5 1

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 4 __  5 ,  9 4 9 . 2 5

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 4 _ _ _ _ * _ _ _ _  1 1 7 . 6 3

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 3  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 . 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 4  _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 4 1 9 .  26»

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 4  _ 9 7 . 8 4

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 4 _ _ _ _ _ _ _ _ _  7 2 6 .  0 7

M e t a l l u 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 4 - - - - - - - - - - - - - - - - - - - - - - -  1 0 1 .  8 1

K a d i o  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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 7 . 6 5 -

R e p l a c e m e n t  o f  a l t i t u d e  c h a m b e r s ,  B u r e a u  o f  S t a n d a r d s ,  1 9 2 4 _ _ _ _  6 7 0 . 1 8

R o p e  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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 1 .  4 7

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 2 7 .  8 9

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 _ _ _ _ _ _ _ _  8 .  00-

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 _ _ _ _ _ _ _ _  9 2 4 . 1 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 4 _  4 4 0 . 6 6

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 5 4 .  9 2

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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 1 8 . 1 9

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 4 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 0 . 4 9

T e s l 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 4 _ _ _ _ _ _  1 3 5 .8 1

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 _ _ _ _ _ _ _ _ _  5 9 3 .  6 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 3 _ _ _ _ _ _ _ _ _ _  6 6 5 .  5 2

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 _ _ _ _ _ _ _ _ _ _  9 , 8 2 8 . 5 0

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 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 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 8 1 . 1 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 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 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 , 1 3 7 . 2 0

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 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 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 0 S . 8 5 7 .  7 4

S a l a r i 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 , 6 7 4 .  9 3

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 6 , 7 2 3 . 2 7

G e n e r a l  e x p e n s e s ,  C o n s t  a n d  G e o d e t i c  S u r v e y ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _  6 , 7 0 6 . 6 3

P a y ,  e t c . ,  o f  o f f i c 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 4 _ _ _ _ _ _ _ _  2 8 ,  8 3 8 . 6 9

R e p a i r s  o f  v e s s e l s .  C o n s t  S u r v e y .  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 , 7 7 3 .  0 4

S a l a r i e s ,  B u r e a u  o f  L i g h t h o u s e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 . 0 8 3 . 5 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 i c e .  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 9 9 . 0 4

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 i c e ,  1 9 2 0 _ _ _ _ _ _ _ _ _ _ _ _ ’_ _ _ _ _ _ _ _ _  9 1 . 9 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 i c e ,  1 9 2 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 2 .  0 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 i c e ,  1 9 2 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 3 4 . 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 i c e .  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 , 6 2 4 . 9 5

S a l a r i e s ,  k e e p e r s  o f  l i g h t h o u s e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 6 ,  8 4 9 .  5 4

S a l a r i e s ,  l i g h t h o u s e  v e s s e l s .  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 , 6 2 1 .0 7
S a l a r i e s .  L i g h t h o u s e  S e r v i c e .  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 .  3 1 8 .  9 1

L i g h t - b e e p e r s '  d w e l l i n g s _ _ _ _ _ _ _ _    1 , 2 2 6 . 8 7

R e p a i r i n g  a n d  r e b u i l d i n g  a i d s  t o  n a v i g a t i o n .  A t l a n t i c  c o a s t _ _ _ _ _ _ _  5 3 6 . 4 2

A i d s  t o  n a v i g a t i o n ,  H u d s o n  R i v e r ,  N .  Y _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 4 2 .  7 0

D i a m o n d  S h o a l  L i g h t  V e s s e l s ,  N .  C _ ____ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __  3 . 5 6 2 .  71
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A i d s  t o  n a v i g a t i o n ,  S t .  J o h n s  R i v e r ,  F l a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  £ 5 . 2 8

R e p a i r i n g  a n d  r e b u i l d i n g  a i d s  t o  n a v i g a t i o n ,  s e v e n t h  a n d  e i g h t h

l i g h t h o u s e  d i s t r i c t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ :_ _ _ _ _ _ _ _ _ _  8 5 .  2 2

R e p a i r i n g  a n d  r e b u i l d i n g  a i d s  t o  n a v i g a t i o n ,  G u l f  o f  M e x i c o _ _ _ _ _ _  0 4 2 . 9 3

D e t r o i t  L i g h t h o u s e  D e p o t ,  M i c h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 1 .  KS

S p e c t a c l e  R e e f  L i g h t  S t a t i o n ,  M i c h - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 . 1 7

S a l a r i e s ,  B u r e a u  o f  F i s h e r i e s ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 1 ,  7 0 5 . 9 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 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 .  2 0

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 . 0 0

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 - 2 4 _ _ _ _ _ _ _ _ _ _ _ _  2 ,  0 1 0 . 1 6

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 , 0 9 7 .  7 0

P a y ,  o f f i c 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 i e s  s e r v i c e ,  1 9 2 4 __ _ _ _  1 8 4 . 6 7

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 i e s  o f  A l a s k a ,  1 9 2 3 - 2 4 _ _ _ _ _ _ _ _ _ _  6 8 4 . 2 8

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 i e s  o f  A l a s k a ,  1 9 2 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 , 7 7 4 . 4 9

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 8 1 1 , 0 1 7 . 1 2

I n  th e  la s t n ine years th e  D ep artm en t o f C om m erce has tu rn ed  
back unused in to  the  T rea su ry  the  follow inir am ou n ts:

J u n e  3 0 ,  1 9 1 8 _ _ _ _ _ _ _ _  $ 1 4 9 , 0 0 9 . 5 1

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 8

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 ,  S 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

T o t a l - - - - - - - - - - - - - - - -  9 , 9 8 3 , 4 5 1 . 9 7

A P P O I N T M E N T  D I V I S I O N

T he fo llow ing  tab le  show s by  bureau , na tu re  o f app o in tm en t, and 
sex, th e  s tre n g th  o f th e  personnel o f th e  de p a rtm en t a t  th e  end o f 
the  fiscal year  1926:

P e rm a n e n t T e m p o ra ry
T o ta l  p e r m a 

n e n t  a n d  te m 
p o ra ry

B u re a u
I n  D is 
t r ic t  of 
C o lu m 

b ia

In
field

In  D is 
t r ic t  of 
C o lu m 

b ia

In
field M a le F e m a le

to ta l

117 1 69 49 I IK
B u re a u  of th e  C e n s u s ................................ .......... 714 775 333 901 1,967 756 2, 723
B u re a u  of F o re ig n  a n d  D o m e s tic  C o m m e rc e . . 607 600 19 2 699 52« 1,22«
B u re a u  of S ta n d a r d s ............................................ 709 29 18 7 665 98 763

73 314 205 582 40 622
B u re a u  of L ig h th o u s e s ......... ....... .......... ............. 42 5,402 1 183 5, 335 293 5, 628
C o as t a n d  G e o d e tic  S u rv e y .................. ........ ..... 206 691 3 85 953 32 985
B u re a u  of N a v ig a t io n .............................. ........ 52 172 1 I t 183 56 239

15 340 ........ 306 49 355
1, 18« 1 864 323 1,187

980B u re a u  o f M in e s ...................................... - ........ ' 252 551 15 162 797 183

T o ta l ............................................................ 3,973 8,904 392 1,559 12,420 2,408 14.828

T he fo llow ing  table  show s th e  changes in the  d e p a rtm e n t’s p e r 
sonnel d u r in g  the  la s t fiscal y e a r :
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A p p o in tm e n ts  1

B u re a u

P e rm a n e n t

T e m p o ra ry T o ta l

C o m p e t it iv e E x c e p te d U nc la ss ified

D is 
t r ic t  

o f C o 
lu m b ia

F ie ld

D is 
t r ic t  

of C o 
lu m b ia

F ie ld

D is 
t r ic t  

of C o 
lu m b ia

F ie ld

D is 
t r ic t  

of C o 
lu m b ia

F ie ld

D is 
t r ic t  

o f C o 
lu m b ia

F ie ld

41
64

191
80

7
3

33
8

4 
165
53

2 1
374

35
38

2
4

18
6

2
24
59

44
438

239
128

9
7

51
15

6
189
115

2,191

6

32
115

3
21

10

2,191

89
6

107
398

32
57

34

B u re a u  o f F ore ign  a n d  D o m e s 
t ic  C o m m e rc e .........................

B u re a u  of S ta n d a r d s .................
B u re a u  o f f i s h e r ie s ..................
B u re a u  o f L ig h th o u s e s .............
C o a s t  a n d  G e o d e tic  S u rv e y  . . .
B u re a u  of N a v ig a t io n ..............
S t e a m b o a t  In s p e c tio n  S e rv -

50
4

56
276

26
6

24

13
2

r

33
2

14
6
3

30

8
5
1

B u re a u  of M in e s .......................

T o t a l ................................

G ra n d  t o ta l .....................

72 42 3 1 86 201

649 514 18 130 11 7 563 2,464 1, 241 3,115

1,163 148 18 3,027 4,356

S e p a ra tio n s  *

B u re a u

F ro m  p e rm a n e n t  p o s it io n s

j C o m p e t i t iv e  i E x c e p te d

D is 
t r ic t  

of C o 
lu m b ia

O ffice  o f th e  S e c re ta ry ..............
B u re a u  o f th e  C e n s u s ...............
B u re a u  o f F o re ig n  a n d  D o 

m e s tic  C o m m e rc e ..................
B u re a u  o f S t a n d a r d s .................
B u re a u  o f F is h e r ie s ..................
B u re a u  of L ig h th o u s e s .............
C o a s t  a n d  G e o d e tic  S u r v e y . . .
B u re a u  o f N a v ig a t io n ..............
S te a m b o a t  In sp e c tio n  S e rv ic e -
P a t e n t  O ffice.......... : .................
B u re a u  o f M in e s .......................

T o t a l ...........................

G ra n d  to ta l ................

45
143

124
108

3
7

20

202
40

705

: D iS -

f e W  oYvl
lu m b ia

F ie ld

68
2

70
314

25
16
23

1,321

F ro m
te m p o r a ry  j T o ta l

U n c l a s s i f i e d  P o r t i o n s

D is 
t r ic t  

of C o 
lu m b ia

F ie ld

D is 
t r i c t  

of C o 
lu m b ia

1,366

! D is- 

lu m b ia

1,334

8
1

29
97

49 j 
5 I

73 i

45
1,321

192
143

59
10
8

219
64

1,596 ! 2,076

F ie ld

1,334

77
3

100
411

26
65
29

178

2,223

2,962 4,299

»In clud es  a p p o in tm e n ts  o f th e  fo llow ing  c h a ra c te r :  P re s id e n t ia l;  b y  se le c tion  fro m  c iv il-se rv ic e  c e r t if i 
c a te s ;  u n d e r  E x e c u tiv e  o rd er ; to  e xc e p te d  po s it io n s ; b y  re as on  o f tra n s fe r  w ith in  th e  d e p a r tm e n t ,  o r fro m  
o th e r  d e p a r tm e n ts  o r in d e p e n d e n t  e s ta b lis n m e n ts ;  a n d  b y  re in s ta te m e n t .

* In c lu d e s  s e p a ra tio n s  b y  re ason  of re s ig n a tio n , d is c o n tin u a n c e , re t i re m e n t ,  re m o v a l,  d e a th ,  tra n s fe r  
w i th in  th e  d e p a r tm e n t ,  a n d  tra n s fe r  fro m  th e  d e p a r tm e n t  to  o th e r  d e p a r tm e n ts  o r in d e p e n d e n t  e s ta b 
l is h m e n ts .
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O th e r  c hang es

A ll c ha n ge s

B u re a u
P ro m o tio n s R e d u c tio n s M is ce llan eo u s  

c ha n ge s  3

D is tr ic t D is tr ic t D is tr ic t i D is tr ic t
of C o- F ie ld of Co- F ie ld o f Co- F ie ld  o f Co- F ie ld

lu m b ia lu m b ia lu m b ia lu m b ia to ta l

81 3 .............  173 173
591 3 555 .......  2,908 3,525 6,433

B u re a u  of F o re ig n  a n d  D o-
G44 306 8 87 31 1.170 503 1, 673
416 2 1 55 6 743 17 760

B u re a u  of F ish e r ie s ................ 9 294 1 4 6 17 31 522 553
B u re a u  of L ig h th o u s e s ------- 15 1,270 4 116 1 91 36 2,286 2,322
C o a s t a n d  G e o d e tic  S u r v e y . . 107 62 2 75 16 294 136 430

32 13 1 11 31 69 166 235
14 112 2 12 30 187 217

996 46 12i .  1,571 1, 571
B u re a u  of M in e s .................... 127 239 1 38 135 ; 345 753 Ï, 098

T o ta l .............................. 3,032 2,298 67 120 954 339 j 7,370 8,095 15, 465

: In c lu d e s  re a p p o in tm e n ts  b y  re a so n  o f c h a n g e  of s ta t io n ,  n a m e , d e s ig n a tio n , e x te n s io n s  of t e m p o r a ry  
a p p o in tm e n ts ,  a n d  t e m p o r a ry  p ro m o tio n s  a n d  re d u c tio n s .

T he custom ary  ann ua l su rvey  o f th e  leave reco rds o f th e  d e p a r t 
m en t’s  em ployees in th e  D is tr ic t o f C olum bia ind icates th a t  th e  ex 
te n t o f th e  u tiliza tio n  o f th e  leave p riv ileges continues stead ily  
to decrease. T o those w ho accept as ax iom atic  th e  sta tem en t th a t  . 
th e  average  F ed e ra l em ployee takes 30 days’ ann ua l and 30 days’ 
sick leave each y ea r i t  m ay be su rp ris in g  to  le a rn  th a t  d u rin g  the  
ca lend ar ye ar  1925 such w as done by only 3*4 pe r cen t o f th e  de 
p a r tm e n t’s em ployees in the  D is tr ic t o f C olum bia.

T he fo llow ing  sta tem en t show s, by bureaus, the  to ta l and average  
am ount o f an nua l an d  sick leave, s ta ted  se pa ra te ly  and  together, 
taken by the  em ployees o f th e  d e p a rtm e n t in the  D is tr ic t o f C olum 
bia, a rran g ed  accord ing  to  sex, d u r in g  the  ca lend ar ye ar  1925:

lNot h.— I n  t h e  c o u n t  o f  l e a v e  a l l  p e r i o d s  o f  o n e - h a l f  d a y  o r  o v e r  w e r e  c o u n t e d  a s  a  
w h o le  d a y  ; p e r io d s  o f  l e s s  t h a n  o n e - h a l f  d a y  w e r e  o m i t t e d .  1

B u re a u

N u m 
be r of

A n n u a l  lea ve S ick  le a ve T o ta l  lea ve
A ve r-

e m 
p loye es D a y s A verage D a y s A verage D a y s A verage 1924

MALE

Office of th e  S e c re ta ry .......................  . 53 1,372 25.89 220 4 .15 1, 592 30. C4 31.79
275 7,879 28. 65 1,655 6.02 9,634 34.67 33.26

B u re a u  of F ore ign  a n d  D o m e s tic
C o m m e rc e ...... ................................... 270 7,051 26. 11 1,424 6.27 8,475 31 .39 30. 66

B u re a u  of S t a n d a r d s . . . ....................... 574 15,900 27. 70 2,421 4.22 18,321 81.92 31. 76
B u re a u  of F is h e r ie s ............................. . 47 1,192 25.36 2 :« 4. 96 1,425 30.32 29.12
B u re a u  of L ig h th o u s e s ...... ................... 23 673 29. 26 180 7.83 853 37 .09 36, 46
C o a s t a n d  G e o d e tic  S u r v e y ................. 162 4,495 27.75 71.4 4.34 5,199 32.09 31.92
B u re a u  of N a v ig a t io n ......... . ............. 19 486 25. 58 50 2.63 636 28.21 28.41
S te a m b o a t  In s p e c tio n  S e rv ic e ............. 6 103 17.17 48 8 .00 151 25.17 32. 20

T o ta l  a n d  a v e ra g e ___ _______ 1,429 39,161 27.40 6.935 4 .85 46,086 32.25 31.8 9

FEMALE

Office of th e  S e c re ta ry ......... ................. 36 993 27.58 212 5.89 1,205 33. 47 37.54
B u re a u  of th e  C e n s u s ......................... . 425 12,471 29.34 3,987 9.38 16,458 38 .72 38. 83
B u re a u  of F o re ig n  a n d  D o m e s tic  

C o m m e rc e ....... . ............................ . 225 6,424 28.55 2,438 10. 84 8,862 39.39 39.18
B u re a u  of S ta n d a r d s ............................. 78 2,227 28.65 609 7.81 2.836 36.36 36 .37
B u re a u  of F is h e r ie s ............................... 22 630 28. 64 226 10.27 856 38.91 39. 10
B u re a u  o f L ig h th o u s e s ......................... 9 267 29.67 81 9 .00 348 38.67 38.82
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N u m 
b e r  of

A n n u a l  le a ve S ick  lea ve T o ta l  lea ve
A ver-

e m 
p loye es D a y s A verage D a y s A verage D a y s A verage II

f e m a l e —c o n t in u e d  

C o a s t  a n d  G e o d e tic  S u r v e y ................. 22 649 29 .50 207 9.41 856 38.91 4 a  oo
B u re a u  of N a v ig a t io n ........................... 23 664 28. 87 167 7.26 831 36.13 3 5 .3 a
S te a m b o a t  In s p e c tio n  S e rv ic e ............. 7 199 28.43 47 0.71 246 35.14 37 .38

T o ta l  a n d  a v e ra g e ....................... 847 24,524 28.95 7,974 9.41 32,498 38 .37 3 a  55

TOTAL

O ffice  o f th e  S e c re ta ry .......................... 89 2,365 26. 57 432 4 .85 2,797 31.43 34. 05
B u re a u  o f th e  C e n s u s ........................... 700 20,350 29. 07 5,642 8. 06 25,992 37. 13 36. 58-
B u re a u  o f F o re ig n  a n d  D o m e s tic

C o m m e rc e ........................................... •105 13,475 27. 22 3, 862 7. 80 17,337 35.02 34. 55
B u re a u  o f S ta n d a r d s ........................... . 652 18,127 27.80 3,030 •1.65 21,157 32.45 32. 35.
B u re a u  o f F is h e r ie s ............................. . GO 1,822 26.41 459 6. 65 2,281 33. 06 32. 81
B u re a u  of L ig h th o u s e s ......................... 32 940 29. 38 261 8 .16 1,201 37. 53 37. 20-
C o a s t a n d  G e o d e tic  S u r v e y ................. 184 5,144 27. 96 911 4. 95 6.055 32.91 32.93
B u re a u  o f N a v ig a t io n ........................... 42 1,150 27.38 217 5.17 1,367 32.55 32.13
S te a m b o a t  In s p e c tio n  S e rv ic e ............. 13 302 23.23 95 7.31 397 30. 54 35.38

T o ta l  a n d  a v e ra g e ....................... 2,276 63, 675 27 .98 14,909 6. 55 78,-584 34. 53 34. 39-

W ith  a view to d e te rm in in g  th e  genera l tre n d  o f cond itions p e r 
ta in in g  to  the personnel un d er the op era tio n  o f  the  classification act 
an d  o th er m odified fac to rs , a de ta iled  stud y  w as m ade as to  grades,, 
sa laries, etc. In te re s tin g  developm ents are  deduced fro m  th is  survey. 
Ju n e  30, 1924, shows conditions un d er p reclassification ; J u ly  1, 1924,. 
w hen classification becam e effective; -January  1, 1926, is th e  la te st 
da te  to  w hich the  su rvey  has been com pleted. B etw een the  first tw o 
dates sa la ries fo r the  d e p a rtm e n t as a w hole showed an increase o f  
7 p e r  cen t; subsequent to  J u ly , 1924, to  an d  in c lud ing  J a n u a ry  1, 
1926, the increase h ad  been 2.7 per cent. T he  d is tr ib u tio n  o f th is  
increase  betw een th e  D is tr ic t o f C olum bia  force  and  th a t  o f the- 
field service show s fo r th e  field co rrespo nd in g  increases o f 6.3 per 
cent and  2.2 p e r  cen t; fo r em ployees in the  D is tr ic t o f C olum bia, 7.5- 
p e r  cent and  3 pe r cent. T he average  sa la ry  o f th e  app o in ted  p e r 
sonnel o f the de p a rtm en t on J a n u a ry  1, 1926, was $1,906.

D u rin g  the  fiscal ye ar  1926, 81 em ployees were re tired  on annu ity . 
U n d e r the  genera l c ivil service re tirem en t act 21 w ere re tired  on an 
average  an n u ity  o f $598; u n d e r th e  L ig h th ou se  Service  re tirem en t 
system  32 w ere re tired  on account o f  age, w ith  an average  ann u ity  
o f $880; and  28 by reason o f d isab ility , w ith  an  average  an n u ity  o f 
$923. T he  to ta l num ber o f re tirem en ts un d er th e  tw o system s to 
date  is 518.

T h e  w ork o f the  d iv ision  in connection w ith  the  fu nc tio n ing  o f the 
civil-service re tirem en t system  is an increasing  fac to r . I n  o rd e r to- 
fu rn ish  d a ta  fo r a rep o rt to  C ongress by  th e  B o ard  o f A ctuaries, the  
C iv il Service  Com m ission requested an d  was fu rn ished  de ta iled  s ta te 
m ents concern ing each em ployee o f the  de p a rtm en t fa llin g  un d er 
th e  classification act, show ing th e  am oun t o f deductions fo r h is o r her 
sa la ry , also in d iv idu a l questionnaires covering  7,300 em ployees. T he 
m odified c ivil service re tirem en t act o f J u ly  3, 1926, by an am end 
m ent o f th e  basis fo r  ca lcu la ting  leng th  o f service, necessitates m uch 
add itio n a l w ork in  connection w ith  re tirem en t. T he closed re tire 
ment: cases un d er th e  o rig in a l a c t m ust be reopened an d  re a d ju d i 
cated , re su lting  in requests on the  de p a rtm en t fo r in fo rm a tio n  w hich 
can only be fu rn ished  by exam ination  o f de ta iled  reco rds o f leaves o f 
the  em ployees concerned d u r in g  th e  period  o f service. S uch records
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in  m any cases have been destroyed  and  in  o thers can n o t be located. 
H ence ," the  genera l re su lt o f th e  change w ill p robab ly  be unsatisfac 
to ry  and  n o t a t a ll com pensatory fo r th e  labor involved. T he w ork 
in  connection w ith  th e  860 ap p lica tio ns  fo r  re fu n d  o f con trib u tions  
in  cases o f em ployees who have le f t  th e  service, and  the  p re p a ra tio n  
o f  abs trac ts  o f official reco rds to th e  num ber o f over 5,000. w ith  sev 
e ra l tho usan d  m iscellaneous inqu iries connected w ith  them , m ay 
:also be m entioned as a fa c to r  in  th is  w ork.

T he du ties im posed by th e  c lassification act o f 1923 are  g ra d u a lly  
a ssum in g  a no rm al condition. T h e  y e a r s  w ork covered 1.807 rea llo 
c a tio n s ; th e  rec e ip t o f 126 appeals of em ployees ag a in st th e ir  a lloca 
tions, o f w hich 116 have  been acted  upon by th e  d e p a rtm e n t and 
tra n sm itted  to  th e  Personnel C lassification B o ard , 93 o f w hich  h ad  
been rep o rted  by  th e  bo ard  before th e  close o f th e  fiscal year.

D I V I S I O N  O F  P U B L I C A T I O N S

Economy in  printing expenditures.—The, tra n s fe r  o f th e  P a te n t 
Office and  the  B u rea u  o f M ines to th is  de p a rtm en t increased its  to ta l 
ap p ro p ria tio n s  fo r  p r in tin g  and  b in d in g , 1926, to  $1,849,870, m ore 
th an  one-fifth  o f the  definite a p p ro p ria tio n s  fo r  p r in t in g  and b in d in g  
fo r  th a t  year  fo r  th e  en tire  executive and  ju d ic ia l services o f th e  
G overnm en t. T he D ep artm en t o f Com m erce, in  ha rm on y  w ith  its 
o rg an ic  act, ren ders service th ro u g h  th e  m edium  o f th e  p r in tin g  
press. I t s  ac tiv ities a re  f ru i t fu l  o r m easurab ly  b a rre n  o f resu lts  
in p rop o rtion  to its  ap p ro p ria tio n s  fo r  th e  p r in tin g  o f its  m essages 
to  th e  na v ig a to r, the  im p o rte r an d  ex p o rte r, th e  m an u fa c tu re r , and 
to  in d u stry . T o m eet the  co nstan tly  in creasing  dem ands  on i t  fo r 
th is  service th e  d ep a rtm en t, th ro u g h  th e  cen tra liza tion  o f superv ision 
in  its  d ivision o f pub lica tions, exercises th e  m ost r ig id  econom y in 
its  ex pend itu res fo r  p r in t in g  and  b ind ing .

Sunnmary o f expenditures fo r prin ting and binding , 1925 and 
1920.— T he fo llow in g  sta tem en t gives fo r th e  fiscal years 1925 and 
1926 th e  am ounts availab le  to  the  d ep a rtm en t fo r p r in tin g  and  
b ind ing , th e  am ounts expended, and  the  unused balances a t th e  close 
o f each y e a r :

F isc a l y  cor

1026 1926

S e rv ic e s  o th e r  th a n  th e  P a t e n t  O ffice  a n d  th e  B u re a u  of M in e s :
A m o u n t  a v a i la b le .............................................. . ............................................... j
E x p e n d i tu r e s ..................................................................................... .................................i

U n u s e d  b a la n c e * ............................................................................................ j

P a t e n t  O ffice:

$575,000.00
573, 202.03

$530,000.00 
523,708. 99

1,797.97 6,291.01

976,000 .00 j 
970,593.61 i

1,255,000 .00 
| 1 ,253,598 .88

4,406 .39 1,401. 12

B u re a u  of M in e s :
A m o u n t  a v a i la b le . ............................................................................................. i

E x p e n d i tu r e s .................................................... .................................................. 1

U n u s e d  b a la n c e ................................................................................. .............. :
......................................... .... .... ....... ............ ................. . ........... .....................  ]

50 ,000.00 i 

49 ,816.00 j
» 64,870. 00 

03,993. 29

184.00 j 878.7J

1 In c lu d e s  $17,370.tra nsferre d  fro m  th e  a p p ro p r ia t io n  for p r in t in g  a n d  b in d in g  for th e  G eo log ica l S u r v e y .
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Expenditures in  1926 and appropriations fo r 1927.— T he fo llow ing  
table  show s expend itu res  fo r p r in tin g  and  b in d in g  d u r in g  th e  fiscal 
year  1926 and  the a llo tm en ts m ade o f the  ap p ro p ria tio n  fo r  1927:

B u re a u , office, o r  s e rv ic e

»Services o th e r  t h a n  th e  P a te n t  Office:
^  Office of th e  S e c re ta ry  (S e c re ta ry , A s s is ta n t  S e c re ta ry , S o lic ito r , c h ie f

c le rk , a n d  d iv is io n  o f p u b lic a t io n s ) ...........................................................
A p p o in tm e n t  d iv is io n .............................................................................
D is b u rs in g  o ff ice ............................................................ ..........................
D iv is io n  of s u p p l i e s .................................................................................

B u re a u  of th e  C e n s u s ............................... . ...................................... . ............
-  - C o a s t a n d  G e o d e tic  S u r v e y . .........................................................................

B u re a u  o f F is h e r ie s .........................................................................................
^ - B u r e a u  o f F o re ig n  a n d  D o m e s tic  C o m m e rc e ..............................................

B u re a u  of L ig h th o u s e s ........................... . ......................................................
L ig h th o u s e  S e rv ic o ...................................................................................

B u re a u  of M in e s ___ : ......................................................................................
^  B u re a u  o f N a v ig a t io n ........... .........................................................................

S h ip p in g  a n d  R a d io  S e rv ic e s ....................... ..........................................
^ ..B ure au  of S ta n d a r d s ..................................................... .................................

Office of th e  S u p e rv is in g  In s p e c to r  G e n e ra l, S te a m b o a t  In s p e c tio n
S e rv ic e ............................................................................................................

S te a m b o a t  In s p e c tio n  S e rv ic e ................................................................
^  C u s to m s  S e rv ic e ..............................................................................................

R e s e rv e ................................... ..........................................................................

T o t a l ...................... . ...................................................................... . ..............

P a te n t  Office:
S pe cifica tion s , O ffic ia l G a z e tte , e t c ..............................................................
M is c e lla n e o u s ......................................... . ........................................ . ..............
R e s e rv e ......... ....................................................................................... ...........

T o t a l ............... . ............................................................................. . ..............

. B u re a u  of M i n e s . . . ............................................................................... ...............
R e s e rv e ......... ......................................................................... . ........ ...............

T o t a l ..............................................................................................................

T o ta l  for d e p a r tm e n t .............................. . ...................................................

E x p e n d itu re s , A llo tm e n ts ,
1926 i 1927

$18,616. 54 $16,500.00
1,890. 71 1,000 .00

664. 10 1,000.00
1, 868.37 1 .500.00

1Ì2, 401.74 112,000.00
40, 661. 68 44, 500. 00
18,277. 96 18, 270.00

188,418. 40 241,150 .00
19, 629. 26 18, C00. 00

8, 423. 68 7 ,500.00
« 66,000. 00

33,366. 66 32,000. 00
5, 580. 86 9, 000. 00

48, 440. 59 56,000. 00

838. 02 1 ,500.00
14,181. 71 15,000. 00
10,448. 71 9, 000. 00
6,291.01 6,000. 00

530,000. 00 655.920. 00

! 1,185 ,000 .00 977,311 .00
08, 60S. 88 54,500. 00

1 ,401.12 500.00

1 ,255,000 .00 1 ,032 ,311 .00

63,993. 29 (*)
876. 71

64 ,870.00

1 ,849,870 .00 1 ,688 ,231 .00

> 1 E s t im a te d  ( J u n e  30 ,1926); e x a c t figu re s fo r 1926 c a n  n o t  b e  g iv e n  u n t i l  a ll  w o rk  o rd e re d  in  t h a t  y e a r  is  
c o m p le te d  a n d  b i lled . E x p e n d i tu re s  w ill  a p p ro x im a te  th e  a m o u n ts  a v a i la b le .

1 S e p a ra te  a p p ro p r ia t io n  fo r 1926.
* In c lu d e d  in  d e p a r tm e n t ’s a p p ro p r ia t io n  fo r 1927.

dales o f publications.—-Since th e  d ep a rtm en t d iscontinued, some 
y ears ago, th e  free  d is tr ib u tio n  o f its  pub lica tions, th e  d is tr ib u tio n  
o f its  li te ra tu re  on a sales basis has show n a  consisten t and  m arked  
increase an nually . T o ta l rece ip ts  fro m  sales o f the  d e p a rtm e n t’s 
pub lica tions fo r the fiscal ye ar  1925 (th e  la te st period  fo r  w hich 
com plete d a ta  are  availab le) were $473,591.98, com pared  w ith  $434,- 
233.29 fo r  1924. T he fo llow ing  tab le  p resen ts th e  deta ils  in  
com parison  fo r th e  tw o y ears by se lling agencies and  issu ing  offices:

S ales

R e c e ip ts

1924 1925

B y  th e  S u p e r in te n d e n t  of D o c u m e n ts :
M  isc e lla ne ou s  s a le s ...................................................... . ........ ........................... $70,306.57 

57, 387.40
$82,476 .40  

62,267.01

127,693.97 

• 48 ,800.67

257, 738.65

144, 743.41 

49,850. 02

278,998. 55

B y  C o a s t  a n d  G e o d e tic  S u rv e y :  C o a s t  p i lo ts , in s id e  ro u te  p i lo ts , t id e  ta b le s ,

B y  P a te n t  O ffice: S p e cifica tio n s  o f p a te n ts ,  re is sue s , e tc .,  t r a d e -m a rk  sec 
t io n  a n d  d e cis io n  le a f le t  of O fficial G a z e tte , a n d  c la ss ific a tio n  b u l le t in s

434, 233.29 473, 591. 9 8



F o r  the  fiscal year  1925 th e  receip ts  fro m  sales o f G overnm en t 
pub lica tions by th e  S up e rin ten d en t o f D ocum ents to ta led  $487,922.63. 
S u b tra c tin g  fro m  th is  to ta l th e  receip ts  fro m  sales by  h is office o f  
pub lica tions o f th e  D ep artm en t o f Commerc e, i t  w ould ap p ea r th a t  
pub lica tions w ere sold by th e  S u p e rin ten d en t o f D ocum ents fo r th a t  
period  to th e  ex ten t o f  $343,179.22 fo r  a ll G overnm ent offices o th er  
th an  th e  D ep artm en t o f Com m erce. I t  is th u s show n th a t  th e  re 
ceip ts from  sales o f p rin ted  sub ject m a tte r  em ana tin g  fro m  the  
D ep artm en t o f C om m erce ($473,591.98) exceeded the to ta l o f such 
sales by  th e  S u p e rin ten d en t o f D ocum ents o f a ll o ther G overnm ent 
offices com bined.

D I V I S I O N  O F  S U P P L I E S

Purchases.— T h e  d iv ision  o f supplies has continued  th e  p ractice  
begun in 1923 o f m a in ta in in g  th e  cen tra lized  in fo rm a tio n  p e rta in in g  
to th e  d e p a rtm e n t’s su rp lu s  p ro p e rty , an d  h a s acted  on a ll p ro 
posals fo r  supplies and  m ateria ls  em ana tin g  in its  field services in 
add ition  to  h an d lin g  such p roposals in  o b ta in in g  c learance  th ro u g h  
the genera l su p p ly  com m ittee and  re tu rn in g  them  to th e  issuing 
office.

T h ro u g h  th e  cooperation  o f th e  office of th e  C h ie f C o ord in ato r  o f  
the  B u reau  o f the  B u d g e t th is  office secured w ith o u t tra n s fe r  o f fun ds  
office equ ipm en t, c lo th ing , m echanical supplies, etc., va lued a t  a p 
p rox im ate ly  $30,000 fo r  d iffe ren t bureaus o f the  depa rtm en t.

T he gross ex pend itu res on the  13,726 purchase  o rde rs  issued and 
the  fre ig h t, trave l, and  m iscellaneous accoun ts hand led  by th is  office 
am ounted  to $724,020.50.

D u rin g  th e  ye ar  497 ty p ew ritin g  m achines w ere pu rchased . D e 
du ctin g  a cre d it o f $9,066.50 on exchange o f old m achines, th e  to ta l 
ne t cost was $24,935.50, o r a  u n it  cost o f $50.17.

R ecords o f th e  d iv ision  show increases ap p ro x im a tin g  20 p e r  cent 
in  1926 over th e  p rev ious ye ar  in  p rac tica lly  a ll o f th e  va rio us 
functions re la tin g  to purchases.

Real estate.— T h e  rea l esta te  record fo r th e  d ep a rtm en t fo r  th e  
fiscal y ear  1927, covering  leases, is no t com plete, as a num ber o f leases 
have no t ye t been subm itted  by  th e  bureaus. F ro m  the  in fo rm ation  
now a t hand  it has been de term ined  th a t  th e re  w ill be an increase o f 
ap prox im ate ly  $3,188.05, due  to  increase  o f space and increase in  
ren tals , p r in c ip a lly  in  F lo r id a  offices, over the  fiscal ye ar  1926.

U pon th e  crea tion  o f th e  F ed e ra l R eal E s ta te  B o a rd  in  1921 the  
de partm en t effected a sav ing  o f $20,000 in  its  expend itu res  fo r re n ta l 
fo r offices in its  field services. D ue to  th e  g row th  o f the  d e p a rtm e n t’s 
activ ities an d  th e  increase in  rea l esta te  values, the  savings fo r  the 
cu rre n t fiscal y ea r  over th e  expend itu res fo r  th e  fiscal ye ar  1922 w ill 
be reduced to  ap p ro x im a te ly  $5,774.45.

T R A F F I C  O F F I C E

T he  w ork  o f th e  traffic m an ag er’s office d u r in g  th e  p a s t ye ar  has 
been o f th e  usu al ch a rac te r since the  in sta lla tio n  o f th a t  system  o f  
h and ling  d ep a rtm en ta l traffic. I t s  opera tion  continues to  re su lt in  
substan tia l savings and  m ore p ro m p t and efficient tra n sp o rta tio n  
both o f  personnel an d  goods.
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D E P A R T M E N T  L I B R A R Y

T he ye ar ended Ju n e  30. 1926, m arked  th e  com pletion  o f the  
tw e lf th  an n iv ersa ry  o f th e  de p a rtm en t lib ra ry . L ib ra ry  w ork  has 
long been recognized as a  science, and  th e  d e p a rtm e n t’s lib ra ry , 
headed by a capable  lib ra r ia n  tra in e d  in  lib ra ry  science, h a s k ep t 
pace w ith  new and  im pro ved  m ethods an d  da ily  dem onstra tes its  
w orth . S ince its  o rg an iza tio n  the  developm ent has been ra p id  
and the  dem ands have stead ily  increased u n til  i t  now ran k s  as one 
o f  the  m ost active  G overnm en t lib rarie s, and  has a collection o f books 
an d  period ica ls  on comm erce and  re la ted  subjects th a t  is unsu rpassed  
in  G overnm ent o r o th er  lib raries. I t  is p r im a rily  a reference  lib ra ry  
fo r  th e  d ep a rtm en t, b u t m any  research  w orkers from  o th er G ov 
e rn m en t d ep a rtm en ts  and  persons in te res ted  in fo re ign  tra d e  avail 
them selves o f the  p riv ileges ex tended  to  them .

T he  functions o f the  lib ra ry  are  to  assem ble and cata logue all 
availab le  d a ta  re la tin g  to  th e  b ranches o f the  d ep a rtm en t to w hich 
it gives service; to  serve as a c en tra l office fo r  loca tin g  and  filing 
a ll p r in te d  m ateria l b earin g  upon  th e  w ork  o f th e  d e p a rtm e n t; to  
ca ta logue th e  m ate ria l so th a t  th e  p e rtin e n t m a tte r  m ay be rea d ily  
ava ilab le ; to  c lassify  and  file books an d  period ica ls  so th a t  th ey  m ay 
be quick ly  located ; to  borrow  books fro m  th e  L ib ra ry  o f C ongress 
a n d  o th e r lib rarie s an d  keep a reco rd  o f bo rrow ers and  rece ip t o f 
th e ir  r e tu rn ;  to  serve as a  c learin g  house and  a bu reau  o f in fo rm a 
tion  as to  sources fo r  research  pu rp o ses; to  an tic ip ate  needs fo r  the  
new activ ities o f th e  d ep a rtm en t so th a t  the  lib ra ry  w ill be able to  
serve efficiently w hen the  occasion arises.

A cquisitions are  th ro u g h  severa l channels, nam ely , th e  d e p a r t 
m ents’ rep resen ta tives ab road , th e  consuls, exchange, purchase , and  
g ift . T h e  lib ra ry  has on file 123,102 books and  pam p hle ts , 6,102 of 
w hich w ere accessions d u r in g  the  year. Books cata logued am ounted 
to 5.302 an d  768 books were sen t to  th e  b indery . B ooks d iscarded 
num bered  2,710, w hich m ade space fo r  new  m ateria l.

O ne o f th e  valuable  assets o f th e  lib ra ry  is its  collection o f p e rio d i 
cals, o f w hich 1,611 ti tle s were c u rre n tly  received, recorded, and  
rou ted . No reco rd  is ke p t o f the am oun t o f reference w ork  done, b u t 
year. No reco rd  is k ep t o f th e  am ount o f reference w ork done, bu t 
th a t  the  lib ra ry  has been able to  sa tisfy  the  m any and  increasing  de 
m ands is sufficient p ro o f th a t  i t  has been efficiently done.

A  w ealth o f m ater ia l is on file and  w hile it  is a ll ca talogued, th e re  
a re  a t p re sen t an  insufficient num ber o f ca ta loguers to  fu lly  analyze  
th e  m ateria l. T h is  w ork  w ould enhance th e  value  o f th e  collection 
an d  w ould enable th e  staff to  give m ore efficient service. A n  assistan t 
fo r  b ib liog rap h ica l w ork  is also desired.

A no th e r need is fo r  space. W o rk in g  q u a rte rs  are  cram ped and  in 
conveniently located, the stacks are  crow ded , and reference space 
w holly inadequate. H ow ever, th e  new  bu ild in g  is looked fo rw ard  to 
as a so lu tion  o f th is  problem .

A d a p ta b ility , p rep a ra tio n , en thusiasm , and cooperation  a re  es
sen tia l to the  success o f any  lib ra ry  staff, and  any exp lana tion  o f the  
w ork accom plished w ould be incom plete w itho u t acknow ledgm ent of 
th e  service given by the  staff w hich has la rg ely  con trib u ted  to  th e  de 
velopment. o f the  lib rary .
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W O R K  O F  T H E  S O L I C I T O R ’S  O F F I C E

D u r in g  the  fiscal ye ar  ended Ju n e  30, 1926, 146 co n trac ts , to ta lin g  
$1,834,642.28, to ge th e r w ith  27 con trac ts  o f in de te rm in a te  am ou n ts ; 
106 leases am ou n ting  to $134,284.46; 29 revocable licenses am ou n tin g  
to $2,663; 4 in su rance policies am ou n tin g  to  $563,230; 20 deeds 
invo lv ing th e  sum  o f $71,194.99; 104 co n trac t bonds am o u n tin g  to 
$836,865.71; 57 official bonds am ou n ting  to $501,000 were ex 
am ined, ap proved , d isap pro ved , d ra fte d , red ra f te d , o r m odified.

T he  num ber o f legal opin ions rendered , fo rm a l and  in fo rm al 
(m em o ran du m ), to ta led  133 (a  g re a t m any verbal opinions, o f w hich 
no reco rd  is k ep t, w ere also ren dered  d u r in g  th e  y e a r ) ; legislative 
m atte rs  hand led  w hich concern th e  D ep artm en t o f Com m erce 
(d ra f t in g  an d  re d ra f t in g  o f b ills , re p o rts  re la tiv e  there to , etc.) nu m 
bered 201. P ow er-o f-a tto rney  cards au th o riz in g  agen ts to  execute 
official/and co n trac t bonds fo r  su re ty  com panies to ta led  3,855. In  
add ition , 10,510 m iscellaneous m atte rs , em bracing  ev ery th in g  sub 
m itted  fo r  the  advice o r suggestion  o f th e  S o lic ito r o r fo r  th e  
fo rm ula tio n  o f d epa rtm en ta l action , no t included  in  the  fo rego ing  
item s, were hand led  by  th is  office.

V ery  tru ly  yours,
E . W . Libbey,

C hief Clerk and Supenntendent.
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Depar t ment  of Commer ce,
Bur eau of t he Census, 

W ashington, J u ly  1, 1926.
H on. Her ber t  Hoover ,

Secretary o f Commerce.
Dear  Mr. Secr et ar y: I  have the  honor to  subm it th e  follow ing 

rep o rt su m m ariz ing  th e  ac tiv ities o f th e  B ureau  o f th e  Census d u rin g  
the fiscal y ea r ended J u n e  30, 1926:

I N T R O D U C T I O N  A N D  S U M M A R Y

D u rin g  th e  p ast few  years the  activ ities o f the  bu reau  have been 
g rea tly  extended, an d  it now collects sta tis tic s o f va lue  in  re la tio n  
to p ra c tica lly  a ll o u r social, in d u s tria l, and  business problem s. F o r  
some subjects  th e  d a ta  are  ob ta in ed  from  in d u s tria l o r business 
o rga n iza tio n s; bu t th e  m a jo rity  o f th e  rep o rts  a re  secured d irec tly  
fro m  the in d iv id u a l person, business, o r en te rp rise  involved. D u rin g  
th e  ye ar th e  bu reau  received rep o rts  fro m  o r concern ing 5,391,452 
in d iv id ua ls  o r en te rp rises. I n  add ition , m ore o r less tabu la tion  
was done on 7,325,563 rep o rts , m ak in g  a to ta l o f 12,717,015 rep orts  
hand led  d u r in g  th e  year. T he  tab u la tio n  o f the  d a ta  conta ined in 
these rep o rts  req u ired  th e  use o f e lec trica lly -d riven  m achinery  and  all 
o th e r  know n devices fo r  ta b u la tio n  and  com puta tions. T he  s ta t is 
tics  th us collected and tab u la ted  w ere g iven  to the  pub lic in 4,860 
m im eographed  and  p r in te d  sta tem en ts and  p rin ted  bu lle tin s, w ith  
a to ta l ed ition  o f 6,799,065. A s an  in c iden t to its  m ain  fu nc tion  
of su p p ly in g  sta tis tic s to the  pub lic  th ro u g h  these pub lished  bu l 
le tin s and  rep orts , the  bu reau  received an d  answ ered d u r in g  th e  last 
y e a r  51,870 le tte rs  requesting  sta tis tic a l in fo rm atio n  on a wide 
va rie ty  o f subjects.

F o r  business and in d u s try  the  census re p o rts  cover ag ricu ltu re , 
m an u fa c tu rin g , fo res try , m in ing , ir r ig a tio n , d ra inage , th e  p rod uc tion  
and  u tiliza tio n  o f pow er, fisheries, and  w ater tra n sp o rta tio n . T he  
bu reau , how ever, collects no in fo rm atio n  concerning  the  num ber o r 
tra nsactio n s o f estab lishm en ts engaged in  d istr ib u tio n . D is tribu tio n  
is connected d irec tly  o r in d irec tly  w ith  p ro duction , and  d a ta  con 
c e rn in g  it a re  essential to  a com plete u n d e rs tan d in g  o f business 
conditions.

T he d a ta  collected an d  d is tr ib u te d  d u r in g  th e  y ear  as show n by th e  
fo llow ing  sum m ary  have  been o f p r im e  im portance.

S O C I A L  A N D  V I T A L  S T A T I S T I C S

E S T I M A T E S  O F  P O P U L A T I O N

In  connection w ith  th e  w ork  o f th e  B ureau  o f th e  C ensus i t  is 
necessary to  m ake estim ates o f p o p u la tion  as bases fo r com p utin g  
ra tes , such as b ir th  ra tes, de ath  ra tes, p e r  cap ita  taxes, pe r cap ita  
governm en ta l rece ip ts  an d  expenses, eto.

7 8
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T h e  es tim ate  fo r the  U n ite d  S ta te s is based upon b ir th s , deaths, 
im m igra tion , and  em igra tion . I n  con tinen ta l U nited  S ta te s  a p 
p ro x im a te ly  2,700,000 b ir th s  an d  1,300,000 d eath s occur an nua lly , 
p ro d u c in g  an  annu al increase in th e  p o p u la tion  o f 1,400,000. T o th is  
m ust be added  th e  n e t increase re su lt in g  from  im m igra tion  a n d  em i 
g ra tion . O n J u ly  1, 1926, th e  p o p u la tion  o f the  U n ited  S ta te s as 
th us estim ated  w as 117,136,000.

T he bureau  also m akes estim ates fo r  S ta te s, c ities, and  coun ties; 
bu t as th e re  a re  no sta tis tic s concerning in te rs ta te  o r in te rc ity  
m ig ra tio n , o r em ig ra tion  fro m  ru ra l to  u rb an  d is tric ts , i t  is im 
possible to  m ake these estim ates by a m ethod as scientific as that- 
follow ed in  e stim a tin g  th e  to ta l po p u la tio n  o f th e  U n ited  S tates. 
T he estim ates fo r th e  S ta te s are  a rr iv ed  a t by  d is tr ib u tin g  th e  
increase o f  po p u la tio n  fo r th e  U n ite d  S ta te s as a lre ady  determ ined  
am ong th e  several S ta te s in  accordance w ith  cer ta in  fixed rules. 
T he p o p u la tion  o f  c ities a n d  counties is estim ated  by  th e  so-called 
a rith m e tic a l m ethod, w hich  assum es a co ns tan t an n u a l increase 
eq u ivalen t to  th e  average  ann ua l increase as show n betw een the  
la s t tw o p reced ing  censuses. Use is m ade o f S ta te  censuses w hen 
ever such censuses have been taken . T here  w ere e ig h t S ta te s w hich 
took a  census in  1925 and  th e ir  agg reg ate  pop u la tio n  w as 22,804,530.

I n  connection w ith  the  estim ates i t  is necessary to  keep an  up-to - 
d a te  reco rd  o f changes in  nam es and  boun daries o f c ities a n d  o ther 
po litica l subdiv isions o f counties, o f th e  in co rpo ra tion  o f new 
m unic ipalities, and  o f th e  fo rm a tio n  o f new counties.

D u rin g  the  y e a r  th e  bu reau  p rep a red  and d is tr ib u te d  estim ates 
o f  the  p o p u la tion  fo r  13,000 po litica l un its , in c lud ing  S ta tes, cities, 
and  counties. T here  w ere app ro x im a te ly  1,200 un its  in  w hich  th e re  
w as a decrease in  th e  pop u la tion  betw een 1910 and  1920, and  30 in 
w hich th e re  had  been such an  unusual increase o r decrease th a t  
sa tisfac to ry  estim ates could no t be p repa re d .

T he m ethod o f p re p a r in g  these  estim ates is now well established, 
and  the  resu lts  a re  genera lly  accep ted as th e  best ind ication  o f actual 
cond itions th a t  can be m ade in th e  absence o f  an ac tua l enum eration . 
B u t in  the  second h a lf  o f the  decade it  becomes increasing ly  difficult 
each ye ar to m ake estim ates th a t  a re  a lw ays re liab le  and above c r i t i 
cism , and  the  bu reau  has h ad  com p lain ts  fro m  a num ber o f c ities 
w hich believe th a t  th ey  have a m uch la rg e r  pop u la tion  th an  the  
estim ate  shows. T h is  em phasizes th e  need fo r  h av in g  a  census o f 
p o p u la tion  taken  every fif th  year, as I  have u rg ed  in some o f m y 
previous rep orts .

I t  is the  policy o f th is  bu reau  to  encourage  c ity  governm en ts to  
m ake actual enum eratio n  o f th e  pop u la tion , un d er the  superv ision  o f 
one o f th e  ex pe rts  o f th e  bu reau , and  since 1920, 25 cities, w ith  a to ta l 
po p u la tio n  o f 1,840,844, have  take n  a census o f th is  character.

B I R T H S  A N D  D E A T H S

Since 1900 the  bu reau  has been endeavoring  to  have  the  governm en t 
o f each S ta te  ad o p t an d  p ro p e rly  enforce  a sa tis fac to ry  reg is tra tio n  
law . T he m odel law  requ ires each b ir th  to  be reg istered , to gether 
w ith  the  nam e, age, n a tio n a lity , color, and  occupation o f fa th e r  and  
m other. T h is  law  also requ ires each death  to  be reg istered , to gethe r
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w ith  cause of death , and  the  color, age, sex, occupation , p lace o f 
residence, an d  b irth p lace  o f decedent. I n  each S ta te  ad o p tin g  th is  
law  the  re g is tra tio n  o f th e  b ir th s  and  deaths has been sy stem atica lly  
tested  by exp e rts  o f th e  bu reau , and  w hen th e  reg is tra tio n  am ounted  
to 90 p e r  cent o f the  b ir th s  and  deaths  th e  S ta te  w as ad m itted  to  w h a t 
is  know n as the  reg is tra tio n  area. F o r  b ir th s  th is  area  now com 
p rises 33 S ta te s and the  D is tr ic t o f C olum bia, con ta in in g  a p o p u la 
tion  o f app ro x im a te ly  89,021,238, o r 76 p e r  cen t o f th e  to ta l fo r  con 
t in e n ta l U n ited  S ta tes. F o r  deaths  th e  reg is tra tio n  area  com prises 
40 S ta te s, 25 c ities in  o th er  S ta te s, and  th e  D is tr ic t o f C olum bia, th e  
to ta l pop u la tion  included  being  ap p ro x im a te ly  104,700,000, o r 89 p e r  
cent o f the  to ta l fo r con tinen ta l U n ited  S tates. T he death  re g is tra 
tion  area  includes also th e  T e rr ito ry  o f H aw aii an d  the  V irg in  
Islands.

T he U n ited  S ta te s is p ro ba b ly  th e  on ly  first-class na tio n  o f th e  
w orld  th a t  does no t have a com plete reg is tra tio n  o f th e  b ir th s  and  
deaths. W e have no n a tio n a l v ita l s ta tistics, as th e re  rem ain  several 
S ta te s  w ith o u t adequate  b ir th  and  death  reg is tra tio n  law s and  o the rs 
w ith ou t adequate  en fo rcem en t o f such laws. T here  is no F ed e ra l 
law  w hich prov ides fo r th e  p ro p e r reg is tra tio n  o f b irth s  an d  deaths. 
T h is  is a func tio n  o f th e  S ta te  governm en ts, and  i t  is to  be reg re tted  
th a t  th ey  do no t take  p ro p e r steps to  in su re  th e  collection o f accu 
ra te  sta tis tic s on th is  im p o rta n t subject. D u rin g  1924, the  la s t y ea r 
fo r  w hich com plete re p o rts  have been received in  the  bu reau , th ere  
were 1,930,614 b irth s  in  th e  b ir th  re g is tra tio n  a rea  and  1,173,990 
deaths in  the death  re g is tra tio n  area. T he re fo re  ac tual rep o rts  had  
been m ade fo r  on ly  ap p ro x im a te ly  76 p e r  cen t o f  th e  to ta l b ir th s  
and  89 pe r cent o f  th e  to ta l deaths th a t  occurred in  co n tin en ta l 
U n ited  S ta tes.

D u rin g  th e  ye ar  th e  bu reau  has been cond uc ting  an  active  cam 
p a ig n  in  th e  hope o f b rin g in g  every S ta te  in to  th e  reg is tra tio n  area  
before 1930. In  th is  cam paign  th e  cooperation  has been secured o f 
th e  P u b lic  H e a lth  S ervice, th e  C h ild ren ’s B u reau , th e  A m erican  
R ed Cross, th e  A m erican  P ub lic  H e a lth  A ssociation , th e  N a tio na l 
T ubercu losis A ssociation , th e  C ham ber o f C om m erce o f th e  U n ite d  
S ta te s, im p o rta n t in su rance  com panies, an d  m any  o thers w ho recog 
nize th e  im portance  o f  sta tis tic s on these subjects.

I n  add itio n  to  the  com pila tion o f sta tis tic s and  th e  pub lica tion  
o f th e  reg u la r an nual rep o rts  on b irth s , s tillb ir th s , and deaths, th e  
bu reau  has continued th e  pu b lica tion  o f th e  w eekly health  index  an d  
o f autom obile fa ta lities . These sta tistic s, w hich a re  com piled from  
te leg rap h ic  rep o rts  received from  local reg is tra rs , a re  an index to  the  
in fa n t m o rta lity  ra te  and  death  ra te  in  th e  d ifferen t com m unities.

T he bu reau  is now p re p a r in g  a rev ision o f th e  s ta n d a rd  nom en 
c la tu re  o f diseases and  patho logica l conditions, in ju rie s, and poison 
ings fo r  th e  U n ited  S ta tes. A  s ta n d a rd  nom encla tu re covering these  
subjects  is essential to  a p ro p e r in te rp re ta tio n  o f th e  causes o f death  
rep o rted  upon death  certificates. M o rta lity  sta tis tic s m easure not 
only th e  ravages o f disease b u t also the fa ta litie s  from  accidents. 
T here  has been a sa tisfac to ry  decline in  th e  death  ra te  fo r  m ost fo rm s 
o f acc idents; th e  p rin c ip a l exception to  th is  is the  increase in  th e  ra te  
fo r  m otor-vehicle fa ta lities . I n  o rd e r  to call a tten tio n  to  th is  con 
d ition  the  bu reau  has a rran g ed  w ith  c ity  officials to  have te le g rap h ic
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rep o rts  o f th e  autom obile fa ta litie s  in  th e  p rin c ip a l c ities sent to  th is  
bu reau  every week. W e have h ad  th e  h e a r ty  coopera tion  o f S ta te , 
c ity , and  local officials in  th is  w ork, and  it is g ra d u a lly  being  ex 
tended  so as to  cover all o f th e  p rin c ip a l cen ters o f popu la tion .

D u rin g  th e  y ea r th e  bu reau  issued 106 m im eographed  sta tem en ts, 
w ith  a to ta l ed ition  o f 348,000, g iv ing  sum m ary  sta tis tic s concern ing 
b irth s , deaths, in fa n t m orta lity , and  autom obile fa ta l it ie s ; i t  also 
p rin ted  tw o  ann ua l rep orts  g iv in g  deta iled  sta tis tic s concern ing 
b ir th s  and  deaths fo r th e  year 1923.

i l A R E I A O l i  A N D  D IV O R C E

M arria g e  and  divorce  a re  social fac ts  of fu n d am en ta l im portance , 
and  sta tis tic s re g a rd in g  them  are  o f g re a t va lue  considered m erely 
as a  co n trib u tio n  to o u r know ledge o f social cond itions and te n 
dencies. T hese  sta tistic s are  now being  collected ann ua lly , and  the  
bureau  has a rra n g e d  to  secure the  rep o rts  fro m  S ta te  governm en ts in 
27 S ta te s fo r  m arriages and  in  12 S ta te s  fo r  d ivo rces; fo r  the  o th er 
S ta tes the sta tis tic s a re  collected from  coun ty  officials. I t  is im 
p o r ta n t th a t  a ll m arria g es shou ld  be adequate ly  and  properly ' reg 
is te red ; i t  is no t proposed, how ever, th a t  th e  Census B u reau  should 
take  charge  o f m arria g e  re g is tra tio n ; th is  is a m a tte r  w hich  should 
be le f t in th e  hands  o f the  S ta te  and  local au th o ritie s. N evertheless, 
reg u la r requests com ing fro m  the  F ed e ra l G overnm ent fo r d a ta  
reg a rd in g  m arria g es  and  divorces w ill beyond question  tend  to  
prom ote and im prove re g is tra tio n  by local au th o ritie s, ju s t as the  
collection o f b ir th  and  death  d a ta  lias prom oted and im proved  the 
reg is tra tio n  o f  b irth s  and  deaths.

T h e  collection o f sta tis tic s o f m arriages and divorces fo r  1925 
was begun  in  J a n u a ry , 1926, and  by J u n e  30 th e  field w ork was 
abou t 80 pe r cent com pleted, re p o rts  h a v in g  been received fo r 916,361 
m arriages and  153,646 divorces, as com pared  w ith  a to ta l o f 1,178,318 
m arriages and  170,952 divorces rep o rted  fo r th e  ye ar 1924. T he 
num ber o f  m arria g es so f a r  rep o rted  show s a s lig h t decrease, as 
com pared  w ith  th e  num ber rep o rted  fro m  the  sam e S ta tes and  coun 
ties fo r  1924, b u t th e  num ber o f d ivorces shows an increase o f no t 
quite 3 pe r cent, o r abou t tw ice th e  percen tage  o f increase in  the 
genera l pop u la tion  o f th e  U n ited  S ta tes. T he sta tis tic s published 
by th e  bu reau  show th e  num ber o f m arriages and divorces in  each 
S ta te  and a  g re a t deal o f in fo rm atio n  th a t  is o f p rim e im portance  
on th is  subject.

I N S T I T U T I O N S

U n der ex istin g  law  a census o f th e  inm ates in  governm en ta l and 
p riv a te  in s ti tu tio n s  is take n  every  te n th  year. T he la s t enum eratio n  
re la ted  to  1923, and on a g iven da te  d u r in g  th a t  y ea r th e re  were 
787,484 inm ates in  a ll such in stitu tion s. T he increase  in th e  num 
ber com m itted  to  these  in stitu tio n s , m ost o f w hich  are  su pp orted  by 
F ed era l, S ta te , o r c ity  governm en ts, em phasizes th e  d esirab ility  of 
collec ting  th e  sta tis tic s a t  m ore  fre qu en t in te rva ls . T h e  im portance  
o f th is  was u rged  by  a num ber o f p rom in en t in d iv idu a ls and o r 
g aniza tions in terested  in  th e  im provem en t o f ou r crim inal records, 
and in  response to  th is  appeal you have  au th o rized  th e  annu al col
lection o f th e  da ta . F in a l p lan s fo r th is  w ork  have n o t ye t been
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fo rm ula ted , bu t a f te r  a conference w ith  those in te re sted  the  w ork is  
be ing  o rg an ized  on th e  th eo ry  th a t  the  in s ti tu tio n s  o r th e  S ta te  
officials charged  w ith  th e ir  supervision  w ill assemble th e  in fo rm a 
tion  and tra n sm it i t  to  th e  C ensus B ureau  fo r consolidation  and pu b 
lica tion  o f to ta ls  fo r  th e  U n ited  S ta tes. T he bu reau  has ca rried  on 
correspondence and is fo rm u la tin g  a questionnaire  to be used by 
in s ti tu tio n s  and  S ta te  officials gene ra lly  th ro u g h o u t th e  coun try . A t 
th e  s ta r t  the sta tis tic s w ill be confined to S ta te  penal in s ti tu tio n s  and 
to S ta te  in stitu tio n s fo r  th e  m en ta lly  diseased, feeble-m inded, and 
epilep tic.

I N D U S T R I A L  A N D  B U S I N E S S  S T A T I S T I C S

T he  bureau  now collects an d  pub lishes sta tis tic s o f em ploym ent,, 
w ages, p ro duction , and  pow er fo r a ll  m an u fac tu re s each second 
year, and  o f stocks, p rodu ction , consum ption , sales, and  various 
o th e r fac ts  concern ing the lead ing  key in du strie s an n u a lly  or a t 
m ore frequ en t in tervals . T he  pu rp ose  is to  show th e  p rin c ip a l facts- 
reg a rd in g  a ll th e  p ro du ctive  in du strie s o f th e  coun try . T h e  da ta  
are  collected la rg ely  by correspondence bu t in  p a r t  also th ro u g h  
th e  em ploym en t of a la rg e  field force. D u rin g  th e  ye ar  ended 
J u n e  30, 1926, ap p ro x im a te ly  743,000 rep o rts  w ere received fro m  
th e  282,954 estab lishm en ts covered by these  sta tistic s, w hich were- 
pub lished  in  134 p rin ted  rep o rts  and  939 m im eographed  statem en ts,, 
m ak in g  a to ta l o f 1,073 pub lica tions.

M A N U F A C T U R E S

I t  is probab le  th a t  th ere  a re  ap p ro x im a te ly  800,000 concerns ini 
th e  U n ited  S ta te s th a t  should p ro p e rly  be canvassed a t  a  com plete 
census o f m anu factu res. T h is  w ould include  ta ilo r  an d  d ressm aker 
shops, c a rp en te r shops, b lacksm ith  shops, custom  g ris tm ills  and  saw 
m ills, cotton  g inneries, m ach inery  an d  autom obile re p a ir  shops, etc.. 
T he  m a jo rity  o f these concerns a re  very sm all, and in  m any cases 
a ll the  p roductive  w ork is done by th e  p ro p rie to r, w ith  one o r two- 
assistan ts, bu t w ithou t th e  use of m echanical pow er. Such a census 
could n o t be taken  except by  th e  em ploym en t o f a  la rg e  fo rce of 
enu m era to rs and  by  pe rsonal v isits  to  a ll o r a m a jo rity  o f th e  fac 
to ries, shops, and sm all en te rp rise s to  be enum erated . I t  is  need 
less to  say th a t  such a com plete en um eration  is  n o t contem plated  
by the  ac t o f M arch  3, 1919, p ro v id in g  fo r a  census o f m anu factu res, 
every second year. I n  o rd e r to  cover th e  e n tire  co un try  a t th is  
census i t  is necessary to  lim it th e  enum eratio n  to  estab lishm en ts 
th a t , un d e r p resen t conditions, a re  considered as engaged in  m an u 
fac tu rin g . T h is  includes p rac tica lly  a ll fac to ries in  w hich  pow er 
and  m ach inery  are  em ployed. T he  very sm all estab lishm ents— those 
th a t  m an u fa c tu red  p rodu cts va lued a t  less th a n  $5,000 ann ua lly—  
have been excluded. W ith  these  lim ita tio n s th ere  are  ap prox im ate ly  
210,000 establishm ents to  be enum erated  every second year. M any 
o f the  m an u fa c tu re rs  are  d ila to ry  in  m ak in g  th e ir  rep orts , and  th is  
causes delay  in the  tab u la tio n  an d  pu b lica tion  o f th e  sta tistics. To 
overcom e th is  i t  is  necessary to  secure th e  cooperation  o f m an u 
fa c tu re rs  by b rin g in g  them  to  rea lize  the  im portance  o f h av in g  
accura te  sta tis tic a l rep o rts  and  o f m ak in g  these  rep orts  p rom ptly . 
In d u s tr ia l o rgan iza tions, cham bers o f com m erce, an d  o th er agencies;
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th a t a re  especially  in terested  in th e  sta tis tic s fo r certa in  in d u s trie s  
or in a ll in d u stries  in  certa in  com m unities have  been o f g rea t assist 
ance in  th is  work.

A t th e  census fo r  1925, 695 local cham bers o f com m erce and  488 
in d u s tria l o rgan iza tion s assisted in collec ting rep o rts  fro m  m anu 
fac tu rers. T h is  cooperation  o f such o rgan iza tio ns  in ta k in g  a census 
of m an ufactu res resu lts  in m ore sa tis fac to ry  sta tis tic s and  in th e  
establishm ent, m aintenance , and  extension o f co rdia l re la tion s be 
tween th e  bu reau  and  business genera lly . T h e  o rg an iza tio n s th a t 
have p a r tic ip a te d  in th e  canvass recognize th e  im portance  o f s ta t is t i 
cal in fo rm atio n  concerning  m a n u fa c tu rin g  in dustries and  are  assist 
ing  in the  p re sen ta tio n  of th e  in fo rm atio n  in such a w ay as to appeal 
to the  m an u fa c tu re rs  a n d  to  im press them  w ith  its  value. U n fo r 
tunately , how ever, m any  o f the  m an u fa c tu re rs  do  no t rea lize the  im 
po rtance  o f an sw ering  com pletely and  accura te ly  a ll th e  census in 
quiries. A  considerable p rop o rtio n  o f the  re p o rts  received a t every 
census a re  so defective th a t  i t  has been necessary to c a rry  on an ex 
tensive correspondence in o rde r to  g e t them  corrected . T h is  co r 
respondence has developed enorm ously  and  necessarily  de lays th e  
tabu la tion  o f the  re tu rn s. I t  is tru e  th a t  as a re su lt o f the  adop tion  
of various sh o rt cuts an d  im provem en ts in  m ethods th e  tabu la tion  is 
proceeding m ore ra p id ly  th a n  a t p rev ious censuses. B u t if  a ll th e  
m an ufactu re rs w ould m ake th e ir  re tu rn s  p ro m p tly  and  w ould answ er 
all questions on the  schedule com plete ly  and  co rrec tly , the  tim e re 
quired fo r  the  tabu la tion  w ould be very g re a tly  reduced. I t  is hoped, 
however, th a t  persistence  in th is  m ethod o f co nducting  a census w ill 
u ltim ate ly  react to  th e  benefit o f the  m an u fa c tu re rs  an d  w ill a t  the  
same tim e exped ite  th e  w ork o f th e  bu reau  and reduce the  expend i 
tu re  fo r  field w ork.

T he re p o rt o f th e  b ienn ia l census o f m an u fac tu re s is an  octavo 
volume o f abou t 1,550 pages, p re se n tin g  sta tis tic s in  m ore or less 
de tail concern ing th e  op era tion s o f th e  estab lishm en ts engaged in 
more th a n  300 m an u fa c tu rin g  ind ustries . T he sta tistic s fo r  each 
im p o rtan t in d u s try  are  p r in te d  as a se pa ra te  rep ort, and  these  
reports, to g eth e r w ith  o th e r m ateria l, a re  assem bled in  th e  volum e 
co nstitu ting  th e  final rep ort. S ix ty -one  rep o rts  were p rin ted  and 
issued, each g iv in g  de ta iled  sta tis tic s fo r  some im p o rta n t in d u s try , 
and, in  ad d ition , 350 m im eographed  sta tem en ts w ere released fo r 
pub lica tion , th e  to ta l ed ition  o f these  rep o rts  and  p ress sta tem en ts 
am ounting  to 962,000.

In  ad d itio n  to th e  reg u la r  b ienn ia l census o f m anu fac tu res , w hich 
covers all b ranches o f in d u stry , th e  bu reau  collects c u rre n t da ta  
concerning p ro du ction , and  in some cases stocks on hand  a n d  d is 
trib u tion , from  64 d is tin c t in dustries. I n  th is  w ork  th e  bu reau  
received d u r in g  th e  y ea r rep o rts  fro m  72,954 establishm ents. Som e 
of these rep o rts  a re  m ade m on th ly , o the rs q u a rte rly , and o thers 
sem iannually , so th a t  d u r in g  the  ye ar th e  bu reau  pub lished  662 
separa te rep o rts  o f  th is  character. T he  ta b u la tio n  and pu b lic a 
tion o f th is  vast am ou n t o f de ta iled  in fo rm a tio n  necessarily  requires 
a la rge  force  o f c lerks, a lth oug h  a considerable p rop o rtion  o f the  
data  are  ta b u la ted  by th e  use o f electric  m achines.
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D IS T R IB U T IO N

M any in tr ic a te  problem s arise  in  connection w ith  th e  p re p a ra 
tion  o f the  rep o rts  fo r  th e  census o f m an u fac tu re s by  th e  la rg e  
establishm en ts, especially  those th a t  a re  con tro lled  from  cen tra l a d 
m in is tra tiv e  offices located a t considerable d istances fro m  th e  m an u 
fa c tu r in g  p lan ts. I n  some instances these ad m in is tra tiv e  offices 
supervise the  conduct o f o th er  business en te rp rises, an d  i t  is im pos 
sible to  c lassify  th e ir  office forces so as to m ake a p ro p e r a llocation  
to th e  m an u fa c tu rin g  ac tiv ities. T he  estab lishm en t o f such offices 
is inc iden t to  th e  developm ent of m any  industries. R ep o rts  fo r  th e  
census o f 1925 were ob ta ined  from  10,034 cen tra l offices w hich con 
tro lled  22,407 p lan ts . T he m a jo rity  o f these offices are  located in 
th e  la rg e  cities, and  th e  fa c t th a t  they  adm in is te r d is tr ib u tio n  as 
well as p rod uc tion  and the fu r th e r  fac t th a t  m any m an u fa c tu rin g  
concerns sell some p a r t  o f th e ir  o u tp u t d irec tly  to  consum ers m ake 
a sepa ra tio n  o f p rodu ction  fro m  d is tr ib u tio n  ve ry  difficult if  no t 
im possible.

I t  is  p robab le  th a t  th ere  a re  in  the  U n ite d  S ta te s over a m illion  
in dependen t en terp rise s engaged in  d is tr ib u tio n , an d  m any of them  
d is tr ib u te  th e ir  p ro d u cts d ire c t to  th e  consum ers. U n d e r these 
conditions a census o f d is tr ib u tio n  is essential to  a p ro p e r analysis  
and u n d ers tan d in g  o f the  m an u fa c tu res  d a ta  and  to  a definite know l
edge concern ing th e  num ber and  im portance  o f in dep end en t en te r 
p rises engaged  in the  tw o m ain  b ra n d ie s  o f ou r in d u s tria l and  com 
m ercial developm ent. I  have, th erefo re , recom m ended th a t  some 
p re lim in a ry  w o rk  be done as soon as possible in  o rd e r  to  estab lish  
th e  best m ethods to  be follow ed in  a census o f d is tr ib u tio n  and  th a t 
th is  w ork be identified  w ith  th e  census o f m anu factu res.

“  S U R V E Y  O F  C U R R E N T  B U S I N E S S  ”

D u rin g  th e  past five years th e  bu reau  has issued a m on th ly  p u b 
lica tion  co n ta in in g  cu rre n t business sta tistic s. T h is  is  called th e  
S urv ey  o f C u rre n t B usiness. I n  th e ,e n d e a v o r  to  cover a ll rep re 
sen ta tive  in d u s tria l an d  business ac tiv ities, th e  num ber o f item s fo r 
w hich sta tis tic s a re  pub lished  in th e  S u rvey  is constan tly  being  in 
creased. S ta r t in g  w ith  200 item s, i t  now con ta ins 1,500, n o tw ith 
s ta n d in g  the  e lim ination  o r com bination  o f m any item s in o rde r to 
m ake room  fo r the m ost im p o rta n t da ta . T he figures conta ined  in 
th is  pub lica tion  re la tin g  to  p rod uc tion , stocks, orders, etc., a re  o f 
g re a t assistance in enab lin g  business m en to  determ ine  th e  s ta tu s 
o f th e ir  in d u s try , as well as the  cond ition o f the  sources o f su pp ly  
and  o f  th e  consum ing m arke ts genera lly . T h e  bu reau  has received 
m any co n g ra tu la to ry  le tte rs  em phasiz ing  the  value  o f th is  p u b 
lica tion in  re la tion  to  the  in te llig en t p la n n in g  of business and  the  
de te rm in in g  o f a policy to  be follow ed in  sales, p rodu ction , p u r 
chases, stocks, c redits, financing , etc. T he  increased ac tiv ity  on the 
p a r t  o f both  the  G overnm ent and  tra d e  associations in  sta tistica l 
m atte rs  has been p a r tic u la r ly  m arked  d u r in g  th e  p ast year. T h is  
is evidenced by the  g re a t dem and from  all in du strie s fo r accu ra te 
c u rre n t fac ts  o f business conditions.
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D u r in g  th e  y ea r i t  has been possible fo r  th e  bu reau  to  advance 
the  da te  o f the  pub lica tion  o f th is  bu lle tin  and to  im prove the  c h a r 
acter o f in fo rm atio n  conta ined th ere in . W eekly advance leaflets 
are issued to  fu rn ish  th e  la te st figures w ith  th e  least possible delay. 
D urin g  th e  ye ar  considerable new  m ater ia l has become availab le. 
A m ong th is  m a te ria l a re  sta tis tic s  concerning p a p e r  and  wood- 
pu lp  p rodu ction  and stocks; com m on-brick p rod uc tion , stocks, and  
unfilled o rd e rs ; C an ad ian  m illing  s ta tis tic s ; in dex  o f ocean c h a rte r  
ra te s ; w orld  sh ip  co ns tru ctio n ; issuance o f real-esta te  secu rities; 
new indexes on construction  costs; pow dered  m ilk  d a ta ;  reg is tra tio n s 
of new passenger cars by p rice g ro u p s ; acid ph o sph ate  p roduction  
and stocks; p lyw ood d a ta ;  v isible supp lies o f oa ts, rye , and  b a rle y ; 
prices o f nava l stores, condensed an d  ev ap ora ted  m ilk , and  wom en's 
dress g o o d s ; cypress lum ber d a t a ; consum ption  o f b u tte r  and  cheese; 
fuel consum ption  by ra ilro a d s ; book-paper o rd e rs ; sales o f au tom o 
bile accessories; p la te-g lass p ro d u c tio n ; purchases and  sales o f f u r ;  
prices an d  d iv idends o f sou thern  co tton-m ill s tocks; s tee l-barre l 
operations re la tiv e  to c ap ac ity ; in g re d ien ts consum ed in m ak ing  
o leom argarine; coal consum ption  in coke m ak in g ; stocks o f tu rp e n 
tine and rosin  a t  s tills ; co ld-storage  ho ld ings o f m iscellaneous m eats; 
d iv idends on New B ed fo rd  co tton-m ill s tocks; steel prices and  wages 
in th e  Y oungstow n d is tr ic t;  p rod uc tion  o f tra c k  w ork ; cast-iron  
boiler and  ra d ia to r  p rodu ction  and stocks; e lectric  porcelain  and 
lam inated  pheno lic p rod u cts sh ip m en ts ; ba rre l-h ead in gs  d a t a ; cotton- 
goods p rod uc tion , stocks, and  unfilled  o rd e rs ; n a tu ra l-g a s  gasoline  
p ro d u c tio n ; edible ge la tin e  p rodu ction  and  stocks; e lec tric-ho ist sh ip 
m ents; G ran d  R ap id s  fu rn itu re  d a ta ;  e lec tric  in d u s tria l tru ck s  and 
tra c to rs ; m ethano l refin ing ; and  v itreous-ch ina  p lum b in g  fixtures.

A lthough  by fa r  th e  la rg es t p a r t  o f th e  item s en te rin g  in to  the 
Survey o f C u rre n t B usiness have been taken  from  rep o rts  of o ther 
G overnm ent depa rtm en ts, o f tr a d e  associations, o r periodicals , in 
m any cases w here  sta tis tic s on an  im p o rta n t in d u s try  w ere lack ing  
and no o th er o rg an iza tio n  was availab le  to  conduct th is  w ork it  has 
been necessary fo r  th e  B ureau  o f th e  Census to  collect the  da ta  
d irectly  from  th e  m an u fac tu re rs . E ach  such in qu iry  has been un d er 
taken only a t the  request o f a rep resen ta tive  num ber o f firm s in the  
in du stry  concerned, and on ly  upon receip t o f th e ir  prom ise  to  rep o rt 
the d a ta  p rom ptly . F o r  a ll o f these in qu iries p ress releases are  
m ailed, im m ediately  upon  th e  com pletion  o f th e  com pila tion , to  the 
firms su p p ly in g  the  da ta  an d  to  th e  tra d e  papers. I n  connection w ith 
th is pub lica tion  th ere  were 251 p ress releases issued d u r in g  th e  year, 
each p re se n tin g  the  c u rre n t sta tis tic s  fo r some im p o rta n t in d u s try  o r 
for genera l business.

C O T T O N

T he collection o f sta tis tic s concerning the  p ro duction , consum p 
tion, an d  stocks o f  cotton an d  cottonseed is th e  only b ranch  of 
business sta tis tic s conducted by th is  bu reau  fo r w hich a perm an en t 
field force is m ain ta ined . A bou t 775 local special agen ts are  em 
ployed th ro u g h o u t th e  co tton -p rodu cing  S ta te s  in  the  collection o f 
reports  f i m 18,262 g inneries an d  abou t 8,000 o th er  establishm ents, 
includ ing  co tton  m ills, co tton sto rages, and  m ills engaged  in the  
crush ing  o f cottonseed and  m an u fac tu re  o f p roducts therefrom .

9 3 4 7 — 2 6 — 7



8 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

D u r in g  th e  year these  agen ts secured and fo rw ard ed  to  th e  bu reau  
240,000 rep orts . I n  add itio n , rep o rts  w ere received by m ail from  
the  cotton-consum ing establishm en ts and  w arehouses in  sections 
w here no agen ts are  em ployed, m ak ing  a to ta l o f 346,000 in d iv id ua l 
re p o rts  secured re la tin g  to co tton an d  its  p roducts. T he  d a ta  con 
ta in ed  in these rep o rts  w ere ta b u la ted , and  sum m aries show ing the 
q u a n tity  o f co tton  g inned  were pub lished  12 tim es d u r in g  th e  g in n in g  
season, each sum m ary  g iv in g  th e  num ber o f bales o f cotton g inned 
up  to  th e  specified ¿ a te  fro m  th e  crop  o f th a t  year. B esides th e  
g in n in g  rep o rts  the  bu reau  issued th ree  series of m on th ly  sum m aries 
re la tin g  to  th e  cotton  in d u stry , one g iv ing  the  am ou n t o f cotton con 
sum ed, on hand , and  im po rted  an d  e x p o rte d ; ano th er re la tin g  to 
cottonseed and  cottonseed p ro d u c ts ; an d  a th ird  on th e  ac tiv ity  in  
the  co tton -sp in n in g  in d u s try  as ind ica ted  by th e  num ber o f sp indles 
in  place and th e  num ber o f sp ind le  hours. So, in  a ll, th e  bu reau  
pub lished  d u r in g  th e  ye ar 48 period ica l rep o rts  re la tin g  to cotton  
an d  cottonseed p roducts. I n  add itio n  to these sum m aries g iv in g  
d a ta  show ing  cu rre n t conditions, th e  bu reau  p rin ted  and d istr ib u ted  
tw o bu lle tin s on the  p rodu ction  and  d is tr ib u tio n  o f co tton  in  th e  
U n ited  S ta te s, in c lud ing  sta tis tic s o f cottonseed and p rodu cts and  
w orld  sta tis tic s o f !cotton.

E v e ry  p recau tion  is taken  to v e rify  th e  sta tistic s rep orted  by the 
various p ro d u cin g  and  consum ing establishm ents, an d  to pub lish  
exact in fo rm a tio n  concerning  p rod u ctio n , stocks, and  consum ption  
o f th is  im p o rta n t p roduct.

T O B A C C O

F o u r  tim es d u rin g  th e  y ea r  the  bu reau  has pub lished  th e  sta tistic s 
o f the  q u a n tity  o f each ty pe  o f le a f tobacco he ld  by  reg istered  
dealers an d  cer ta in  classes o f m an u fa c tu re rs, to ge th e r w ith  the  
qu an tities  he ld  in  bonded m an u fa c tu rin g  w arehouses an d  in  U n ited  
S ta te s bonded w arehouses. These q u a rte rly  rep o rts  have  been as 
sem bled and  p r in te d  in  a bu lle tin , w hich also p resen t certa in  s ta tis 
tics  re la tiv e  to  th e  tobacco in d u s try  w hich have  been com piled from  
tim e to  tim e by o ther bu reaus an d  o rgan iza tions.

F I N A N C I A L  S T A T I S T I C S  O F  S T A T E  A N D  C I T Y  G O V E R N M E N T S

These an nua l rep o rts  p rov id e  in fo rm a tio n  in  reg a rd  to  th e  financia l 
a d m in is tra tio n  o f th e  governm en ts o f th e  S ta te s  an d  o f cities. T he y  
serve as a gu ide  to  th e  officials in  p la n n in g  fu tu re  opera tion s and 
in  ex tend ing  o r c u r ta ilin g  fun ctio ns o r activ ities, an d  enable th e  
pub lic  to  ju dge  in te llig en tly  o f th e  efficiency and econom y p racticed  
by  the  officials. T h e  increase in  pop u la tio n  is  n a tu ra lly  accom 
pan ied  by  an  increase  in  expend itu re  fo r  th e  ad m in is tra tio n  o f 
governm en ta l m achinery . T h e  census rep o rts  p e rm it o f a com pari 
son o f th e  expend itu res o f one c ity  w ith  those o f ano th er and of 
one S ta te  w ith  o th er  S ta tes. T h is  com parison  assists in  th e  solution  
o f c er ta in  problem s o f pub lic finance, and  th e  im portance  o f ac 
cu ra te  rep o rts  o f  th is  cha racter  is em phasized  by  th e  developm ent 
o f  o u r roads, th e  establishm en t o f g rea te r  fac ilities fo r  education , 
sa n ita tio n , etc. I t  w ould ap p e a r  th a t  these sta tis tic s a re  o f such 
v ita l im portance  to  th e  S ta te  and  c ity  governm en ts th a t  these 
governm en ts w ould a rran g e  to  fu rn ish  them  d irec tly  to  th e  B ureau
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of th e  C ensus fo r ta b u la tio n  and p resen ta tio n  fo r  th e  co un try  as 
a whole. D u rin g  th e  p a s t  five years th e  bu reau  has been endeav or 
ing to  have  th e  local governm en ts m ake arrang em en ts o f th is  c h a r 
acter, b u t th u s  f a r  i t  has been fou nd  necessary to  send a  rep resen 
ta tive  o f th e  bu reau  to th e  m a jo rity  o f th e  S ta te s  an d  c ities fo r 
the pu rpose  o f assem bling  th e  statistics. T h e  exp end itu re  fo r  the  
collection o f th e  sta tis tic s has been so g re a t th a t  th e  w ork lias no t 
been ex tended  so as to  cover th e  sm aller cities, those h av in g  a 
popu la tion  o f  less th a n  30,000. H ow ever, i t  is hoped  th a t  i t  w ill 
soon be possible to  ex tend th e  w ork  so th a t  we can collect annu ally  
the sta tis tic s fo r  a ll  governm en ta l ac tiv ities th ro u g h o u t th e  U n ited  
S tates, an d  th u s p resen t sta tis tic s  w hich  w ill be conclusive as to 
receipts and  expend itu res  fo r  governm en ta l w ork. W ith  th is  end 
in view th e  N a tio na l A ssociation  o f S ta te  A u d ito rs, C om ptrollers , 
and T reasu re rs , rep re se n tin g  th e  S ta te  governm en ts, and  fhe  N a 
tional A ssociation  o f  C o m p tro llers  and  A ccoun ting  Officers, rep re 
senting th e  c ity  governm en ts, have  a rra n g e d  to  cooperate  w ith  the  
bureau in  its  e fforts to  assem ble th e  sta tis tic s w hich  a re  considered 
of such g re a t im portance . A t its  convention in 1925 th e  S ta te  
association adop ted  th e  fo llow ing  re so lu tio n :

W e  b e l i e v e  t h a t  t h e  s y s t e m  o f  a c c o u n t i n g ,  c l a s s i f i c a t i o n ,  a n t i  r e p o r t i n g  o f  
t h e  v a r i o u s  S t a t e s  a n d  t h e i r  s u b d i v i s i o n s  c a n  h e  m a d e  m o r e  s a t i s f a c t o r i l y  
u n i f o r m  a n d  b e n e f i c i a l  t o  a l l  c o n c e r n e d ,  a n d  f a v o r  t h e  c o o p e r a t i o n  o f  t h e  
a s s o c i a t i o n  w i t h  t h e  B u r e a u  o f  t h e  C e n s u s  w i t h  t h a t  e n d  i n  v i e w .

E ach  o f these associations has ap po in ted  a com m ittee o f th ree  
members to  cooperate  w ith  th e  B u reau  o f th e  C ensus in p e rfe c tin g  
their schedules and  in  a rra n g in g  fo r  th e  com pila tion  o f th e  essential 
s tatistics by  the various governm en ta l agencies.

S ta tis tic s o f th is  ch a rac te r have  been collected by th e  B u reau  of 
the Census fo r th e  p a s t 23 years, and  I  am  g lad  to  be able to re p o rt 
th a t i t  was possible fo r  th e  bureau  to m ake m ore  sa tis fac to ry  p ro g 
ress in th e  collection o f th e  sta tis tic s fo r  1925 th an  has been accom 
plished fo r  any p reced ing  year. B y  J u n e  30, 1926, re p o rts  h ad  been 
received from  m ore th a n  tw o -th ird s  o f th e  S ta te  and  c ity  gov ern 
ments. P re lim in a ry  sta tis tic s h ad  been m ade pub lic  fo r  28 S ta tes  
and fo r 155 o f th e  247 c ities h av in g  over 30,000 pop u la tion , a n d  the  
bureau h ad  m ade good p rogress in  th e  p re p a ra tio n  o f th e  copy fo r 
the p rin ted  bu lle tin s and  final rep orts .

T he bu re au  pub lishes an n u a lly  m im eographed  sta tem en ts o r p ress 
sum m aries, one fo r  each c ity  and  each S ta te , g iv ing  th e  sum m ary  
figures fo r 247 c ities and  48 S ta tes, and  also tw o m im eographed  
statem ents su m m ariz ing  th e  sta tis tic s fo r  a ll S ta te s and  cities, the 
to tal ed ition  o f these statem ents; being  433,000. I t  also p r in ts  tw o 
p re lim ina ry  bu lle tin s covering th e  financia l tra n sa ctio n s o f th e  gov 
ernm ents o f the  S ta te s  and  c ities, and  tw o final rep orts , octavo size, 
one p resen tin g  in  de ta il th e  sta tis tic s o f th e  financia l tra n sa ctio n s o f 
the S ta te  governm en ts an d  the  o th er  th e  financial s ta tis tic s o f the, 
cities h av in g  over 30,000 pop u la tion .

C E N S U S  O F  A G R I C U L T U R E ,  1 9 2 5

A n ad d ition al ap p ro p ria tio n  o f $230,000 was m ade to  enable th e  
bureau to com plete the  tabu la tion  o f the  sta tis tic s fo r  the  census o f 
ag ricu ltu re  o f 1925. T h is  m akes a to ta l ap p ro p ria tio n  o f $3,730,000*
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fo r  th is  w ork. I n  ad d itio n , a considerable num ber o f th e  reg u la r 
em ployees o f the  bu reau  have  necessarily  been deta iled  to w ork 
on the  census o f ag ricu ltu re . O n J u ly  1, 1925, th ere  w ere 1,122 
persons ( in c lu d in g  561 p iece-price punch-m ach ine  operator's) en 
gaged on th is  w ork, and  on J u ly  1, 1926, th is  num ber had  been 
reduced to 227 clerks. D u rin g  th is  tim e 57,562,216 card s were 
punched, m ak ing  a to ta l o f 96,387,410 cards punched fo r  the  census 
o f ag ricu ltu re . T he su m m ariza tion  o f these  sta tis tic s so as to  show 
the to ta ls  fo r the  p rin c ip a l fac ts  in  reg a rd  to  ag ric u ltu re  in  the  
3,069 counties o f th e  U n ite d  S ta te s m ade i t  necessary to  pass m any 
o f these cards m ore  th an  once th ro u g h  th e  va rious e lec trica l m a 
chines. T he  so rtin g  o f these 96,000,000 card s and  th e ir  tabu la tion  
rep resen ted  the  passing  o f 391,619,539 cards  th ro u g h  one m achine 
once. P ress  announcem ents g iv in g  cer ta in  ag ric u ltu ra l s ta tistic s 
fo r  counties and  S ta te s and  fo r  th e  U n ited  S ta te s have  been issued, 
the to ta l num ber o f these sta tem en ts am o u n tin g  to  3,139, w ith  a 
to ta l ed ition  o f 2,168,000.

A t the request of the  U n ited  S ta te s  D e p a rtm e n t o f A gric u ltu re  
an d  th e  de p a rtm en ts  o f a g ric u ltu re  and  colleges in variou s S ta te s, 
the  bureau  has p repa red  special ta bu la tion s g iv in g  fu r th e r  de tailed  
sta tis tic s o f ag r ic u ltu re  fo r counties an d  S ta te s an d  fo r  po litica l sub 
d iv isions w ith in  th e  counties concerning th e  acreage  and  value  of 
land  in farm s, livestock, acreage, and p rodu ction  o f certa in  ag ric u l 
tu ra l p roducts, cha rac ter  o f ow nership  o f fa rm s, indebtedness, farm  
po p u la t on, etc. A ll of these tab u la tio n s have been used in  the  p re p a 
ra tio n  of special s tudies to show a g r ic u ltu ra l conditions in  various 
sections o f the  co un try . So g re a t is th e  dem and  fo r  in fo rm atio n  on 
th is  sub ject th a t a la rg e  p ro p o rtio n  o f these special ta bu la tion s have 
been m ade a t the expense o f th e  U n ited  S ta te s D ep artm en t o f A g r i 
c u ltu re  and  o f the  v a r o u s  S ta te  bu reaus and  colleges. I n  fac t, the  
B ureau  o f the  C ensus has received fro m  th e  S ta te s approx im a te ly  
$6,400 in paym en t fo r special ta b u la tio n s th a t  ap peared  to  be neces 
sa ry  in o rd e r to p resen t th e  sta tis tic s in  th e  m ost in struc tiv e  m anner. 
In  a ll, 203 special tab u la tio ns  and com pila tions o f a g r ic u ltu ra l d a ta  
were m ade by the bu reau , 165 o f w hich w ere fo r branches o f the 
F ed era l G overnm ent and  38 fo r  o rg an iza tio n s and  in d iv idu a ls  not 
associated w ith  the G overnm ent.

N um erous conferences were held  d u r in g  th e  ye ar  w ith  rep re se n ta 
tives o f the U n ited  S ta te s D ep artm en t o f A g ric u ltu re  and  o f S ta te  
depa rtm en ts of ag ric u ltu re  w ith  a view  to de te rm in in g  w hat ta b u la 
tions o f the d a ta  w ould have  th e  g rea te st value. T he  c ritic a l exam i
na tion  o f the  rep o rts  m ade by th e  farm ers developed some inconsist 
encies, and  it  was necessary in some cases to  c a rry  on correspondence 
w ith  th e  farm ers in o rd e r  to co rrec t a p p a re n t clefects and  p u t  the  
schedules in shape  fo r tabu la tion . T he sta tis tic s covering  a ll the 
p rin c ip a l fac ts  rep orted  on th e  schedule adop ted  fo r th is  census are 
now being  included  in p rin ted  b u lle t:n s  fo r each S ta te , these bu lle 
t in s  g iv in g  the deta ils  fo r th e  a g r ic u ltu ra l ac tiv ities o f each county. 
By the  close o f the  ye ar such bu lle tin s had  been p rin ted  and  d is tr ib 
u ted  fo r 12 S ta tes. T he  w ork o f com piling  th e  sta tis tic s fo r  the  
o th er  S ta te s  is well advanced, and  it is believed th a t  bu lle tin s fo r  the 
rem ain in g  S ta te s w ill be p rin ted  and  d is tr ib u te d  by th e  close o f the 
p resen t ca lend ar year.
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R E L I G I O U S  B O D I E S

T he law  prov ides th a t  th ere  shall be a  census o f relig ious bodies 
every te n th  year. T he la s t census covered th e  ye ar  1916, but i t  was 
found necessary fo r va rio us reasons to de lay  the  com pletion  o f the 
enum eration  an d  th e  ta b u la tio n , so th a t  th e  final re p o rt fo r  1916 
was n o t p r in te d  u n til  1919.

T he p re lim in a ry  w ork fo r  th is  census involves conferences w ith  
rep resenta tives o f th e  d iffe ren t re lig ious o rgan iza tions. A  num ber o f 
such conferences w ere held  d u rin g  the  fa ll o f 1925 and  resu lted  in the  
establishm ent o f a fo rm  o f schedule to  be used and  also in  pe rfe c tin g  
arrangem en ts w ith  th e  d iffe ren t denom inations to fu rn ish  lis ts  of 
the nam es and  addresses o f th e  various church  o rgan iza tion s from  
which rep o rts  m ust be secured. I n  o rd e r to  p e rfe c t th e  lis ts  req u ired  
for th is  census i t  is necessary to  com pare  th e  nam es and  addresses 
for 1926 w ith  those fo r  1916. T h is  w ork  involves th e  p re p a ra tio n  
of index card s fo r  ap p ro x im a te ly  240,000 church  o rgan iza tion s 
th roughou t th e  coun try . T he  w ork  fo r  th e  1926 census w as well 
advanced by J u ly  1, app ro x im a te ly  150,000 in dex  cards h av in g  been 
p repared  by th a t  da te . T he schedule to  be used in ta k in g  th e  census 
has been p rin ted , an d  by th e  close o f th e  fiscal ye ar  arrang em en ts 
had been m ade to  m ail th is  schedule to  th e  churches fo r  a num ber 
of th e  o rg an iza tions. T h e  s ta tis tic a l rep o rts  cover th e  opera tions 
of each re lig ious o rg an iza tio n  fo r th e  fiscal ye ar  closing d u rin g  the  
calendar y ea r  1926. I t  is  hoped  th a t  by th e  app lica tio n  o f the 
m ethods adop ted  fo r  th is  census i t  w ill be possible to  com pile the  
Statistics and pub lish  th e  rep o rt before th e  close o f th e  ca lendar 
year 1927.

B U I L D I N G  A N D  L O A N  A S S O C I A T I O N S

T he ac t o f C ongress o f J u n e  7, 1906, au th o rized  th e  D irec to r  o f 
the Census to collect s ta tis tic s o f the  opera tion s o f bu ild in g  and loan 
associations. T he  m a jo rity  o f  the  S ta te  governm en ts collect and 
publish sta tis tic s concern ing bu ild in g  an d  loan  associations, and  in 
view of th is  i t  d id  no t seem necessary fo r  the  F ed e ra l G overnm ent to 
compile sta tis tic s on the  subject. H ow ever, a t the  u rg e n t request o f 
the U n ited  S ta te s L eague of Local B u ild in g  and L oan  A ssociations, 
the A m erican  S av ings, B u ild in g , an d  Loan In s titu te , and  various 
State leagues, an d  upon th e  assurance o f these o rg an iza tio n s th a t  the 
building  and loan associa tions th ro u g h o u t th e  coun try  desired  to 
have the sta tis tic s assem bled fo r the  U n ited  S ta te s as a w hole and 
would cooperate  w ith  the bu reau  to the  ex ten t o f fu rn ish in g  rep o rts  
by m ail, th us  o bv ia tin g  th e  necessity  fo r  the  F ed e ra l G overnm en t to 
assign agen ts fo r the  collection o f th e  da ta , th e  bu reau  held  co nfer 
ences w ith  rep resen ta tives o f the  o rgan iza tion s nam ed and a fo rm  of 
schedule w as agreed upon  fo r use in collec ting  the  da ta  fo r the  fiscal 
year 1925. T h is  schedule w as m ailed  to app ro x im a te ly  12,000 local 
building  an d  loan associations, to gethe r w ith  a le tte r  c a llin g  a tte n 
tion to  th e  fa c t th a t th e  sta tis tic s were being  collected in com pliance 
w ith the  u rg e n t request o f the  tw o o rg an iza tio n s re fe rre d  to and ask 
ing th a t the  rep o rts  be m ailed  p ro m p tly  so th a t  ih e  d a ta  could be 
tabu lated  and  pub lished  in tim e to  be o f service. O n  J u ly  1, 1926, 
reports h ad  been received from  only  a li ttle  m ore  th an  o n e -th ird  o f
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th e  local associations, an d  the  U n ite d  S ta te s L eague has been notified 
th a t  if  rep o rts  a re  not received fro m  a rep resen ta tive  num ber of 
these associations no  effort w ould be m ade to com pile th e  sta tistic s 
fo r the  in d u stry . H ow ever, in  the even t th a t  p rac tica lly  a ll of the 
associations canvassed fu rn ish  th e  in fo rm atio n  called fo r  by thé 
census schedule, the  d a ta  w ill be ta b u la ted  and p resen ted  in  a form  
to show th e  ex ten t o f the  b u ild ing  and  loan opera tions th ro u g h o u t the 
U n ited  S tates.

W A T E R  T R A N S P O R T A T I O N

T he law  au th orizes the  D irec to r o f th e  Census to  collect s ta tistics 
re la tin g  to  w a te r tra n sp o rta tio n  every te n th  year. S ince th e  p u b li 
ca tion  o f th e  rep o rt fo r  1916 th e  B oa rd  of E n g ineers  fo r R ive rs and 
H a rb o rs  o f th e  W ar D ep artm en t has g ra d u a lly  ex tended the  collec 
tio n  o f annu al sta tis tic s concerning th e  tonnage  o f th e  d ifferen t k inds 
o f  f re ig h t received in  an d  sh ipp ed  fro m  th e  va rious p o r ts  and  ha rb ors 
and  ca rried  on th e  num erous rive rs, canals, and  o th er  w aterw ays of 
th e  U n ite d  S ta tes. S ta tis tic s  of som ew hat sim ilar  cha racter  re la tin g  
to  o u r fo re ig n  tra d e  a re  also collected each year by th e  S h ip p ing  
B o a rd ; and th e  B u rea u  o f N av iga tion , o f th e  D ep artm en t o f Com 
m erce, secures an nual re p o rts  fo r  each steam , sa il, o r m otor vessel, 
an d  fo r  each docum ented un rig ge d  vessel, o f 5 ne t to ns  o r over, show 
in g  cha rac te r o f ow nersh ip , class, occupation , tonnage, construction , 
horsepow er o f engines, etc.

T he rep o rts  o f these bureaus th e re fo re  cover th e  m a jo rity  o f the 
item s req u ired  fo r a census o f w a te r tra n sp o rta tio n  fo r  a ll vessels 
except undocum ented  un rig ge d  barges and  o ther c ra f t. I n  view  of 
th is  s itu a tio n  it was decided th a t  i t  w ould no t be exped ien t to  follow 
the p rac tice  o f p r io r  censuses and  collect independen t census rep orts  
fo r  each vessel, bu t ra th e r  to  assem ble th e  in fo rm atio n  conta ined  in 
th e  rep o rts  m ade to  th e  B o ard  o f E n g ine ers fo r R ivers and  H arb ors, 
tlie S h ip p in g  B o ard , and  the  B u reau  o f N avigation .

C onferences w ere accord ing ly  held  w ith  rep re sen ta tives of these 
offices and  w ith  those o f o th er  bureaus as well as w ith  rep resen ta tives 
o f the  N ational R ivers arid H a rb o rs  Congress. P la n s  have  been 
m ade to assem ble th e  sta tis tic s req u ired  fo r census purposes, so fa r 
as they  a re  collected by these  o th er  agencies, and  to  secure census 
rep orts  d irec tly  fro m  th e  op e ra to rs  fo r c ra f t  n o t covered by  the 
re p o rts  of an}- o th er  governm en ta l agency. I t  is believed th a t  by 
th is  m ethod we shall avoid securing  dup lica te  rep o rts  and  e lim inate  
a g re a t deal o f d up lic a tio n  in  th e  com pila tion o f sta tis tic s which 
w ould have been inciden ta l to  th e  w ork  h ad  th e  B ureau  o f th e  Census 
follow ed the m ethods used a t p r io r  censuses.

C O O P E R A T I O N  I N  S T A T I S T I C A L  W O R K

T he necessity fo r cooperation  no t only  am ong th e  sta tis tic a l offices 
o f th e  F ed era l G overnm en t b u t also am ong those  o f th e  S ta te  and 
c ity  governm ents* and  p riv a te  o rgan iza tio ns  was refe rre d  to  in  my 
an nual rep o rt fo r  1925. T h e  m ethods follow ed in  secu ring  th is 
cooperation  have been continued  a n d  extended. A rrang em en ts for 
cooperation  are  now being ca rr ie d  on betw een p rac tica lly  all Federa l 
s ta tistic a l offices. T h e re  w ere 1,183 cham bers o f com m erce, boards of



tra d e , and  in d u s tr ia l o rgan iza tion s th a t  cooperated  in  ta k in g  the 
census o f m an u fa c tu res  o f  1925.

T he B ureau  o f th e  C ensus is endeav oring  to  fu rn ish  sta tis tic s and 
in fo rm atio n  fro m  its  volum inous records to  a ll b ranches of th e  G ov 
e rnm en t. I t  is being  co nstan tly  appealed  to  b y  c ity  an d  S ta te  o rg a n 
iza tions fo r  analyses o f th e  p o p u la tion  o f u rb an  and  ru ra l  d is tr ic ts  
th a t  assist in  th e  establishm en t o f legal requ irem en ts th a t  a re  essen 
t ia l  to  th e  developm ent o f th e  d iffe ren t com m unities. D u rin g  th e  year 
special tab u la tio n s w ere m ade fo r a num ber o f c ities as well as fo r 
ind iv idua ls and  o rgan iza tion s in te res ted  in  social an d  in d u s tria l con 
d itio n s; and  in  m any  instances these tab u la tio n s were so extensive 
th a t  i t  was necessary fo r  th e  bu reau  to  be com pensated fo r  th e ir  
p re p a ra tio n , th e  am ou n t p a id  being  expended by  th e  bu reau  fo r  th e  
em ploym en t o f experienced  clei’ks to  do th e  w ork  req u ired  by th e  
governm en ts o r p r iv a te  en terp rises. D u rin g  th e  year th e  bureau  
received app ro x im a te ly  $12,300 in  pa ym en t fo r  these  special 
tabu la tions.

I t  is no t necessary to  cite th e  variou s in stances in  w hich th e  S ta te  
and  c ity  governm en ts and  p r iv a te  in s ti tu tio n s  cooperate  w ith  the  
B u reau  o f th e  C ensus in  th e  com pila tion  o f s ta tis tic s ; a ll th a t  is 
necessary ap pe ars to  be the  assurance th a t  in  every b ra nch  o f ac tiv ity  
in  w hich  s ta tis tic a l fac ts  a re  requ ired  th e  B ureau  o f the  C ensus is 
in a position  to  com pile them , an d  as fa r  as possible w ill do so, 
p rov ided , o f course, th a t  th e  d a ta  are  availab le , o r, i f  they  a re  not 
availab le , th a t  th e  o rgan iza tio ns  desir in g  th e  sta tis tic s w ill cooper 
a te w ith  th e  bu reau  in  th e ir  collection.

C E N S U S  R E C O R D S

T he  B ureau  o f th e  C ensus has a n early  com plete record, th e  only 
one in  existence, o f th e  nam es and addresses o f all persons, o r, 
p r io r  to  1850, o f a ll heads o f fam ilies, en um erated  a t  each census 
of pop u la tio n  from  1790 to 1920, inclusive. U n fo rtu n a te ly , the 
records fo r  some o f th e  censuses, no tab ly  fo r  1890, have  e ith er  been 
lost in  p a r t  o r p a r tia lly  destroyed  by fire, an d  a re  th e re fo re  no t 
com plete. T he  nam es o f th e  heads o f fam ilies enum erated  a t th e  
census o f 1790 have  been p rin ted  and  bound in  sepa ra te  volum es 
fo r each S ta te  fo r  w hich th e  o rig in a l records have been preserved. 
These S ta te  volum es have  been sold fo r  $1 each.

D u rin g  th e  ye ar th e  bu reau  has, as usual, received num erous re 
quests fo r  specific in fo rm a tio n  conta ined  in the  census records, to  be 
used fo r  genealogica l pu rposes and in th e  se ttlem en t o f  esta tes or as 
evidence in  crim in al prosecution . I n  com pliance w ith  these requests 
the  bu reau  m ade, o r assisted in  m aking , 6,751 searches o f census vol
um es to  ob ta in  th e  in fo rm a tio n  desired. T h e  reco rds fo r  a ll o f the  
censuses up  to  and  in c lu d in g  1870 a re  open fo r  genera l inspection, 
and  d u r in g  th e  ye ar  2,216 persons were p e rm itted  to  search these 
records. H ow ever, the  bu reau  has established  a reg u la tio n  th a t  th e  
in d iv id u a l rep o rts  fo r  th e  censuses o f 1880 to 1920, inclusive, w ill 
no t be open to r  genera l inspection . T h is  ru le  w as adop ted  because 
un d er th e  census law  and  reg u la tio ns th e  in fo rm atio n  conta ined in  
the  census reco rds w as fu rn ish ed  on th e  u n d e rs tan d in g  th a t  i t  w ould 
be tre a te d  as confidential.

B U R E A U  O F  T H E  C E N S U S  9 1
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T A B U L A T I N G  M A C H I N E R Y

T he co rrec t ta b u la tion  o f census d a ta , especially  those concerning  
th e  pop u la tion , depends upon th e  pe rfec tio n  o f th e  necessary m a 
ch inery  and e lectrical devices. T h e  increase in  th e  pop u la tion , w ith  
th e  co rrespo nd in g  increase  in  th e  am ou n t o f d e ta il  desired, has m ade 
i t  necessary to  increase the  cap ac ity  o f th e  m ach inery  in  o rd e r  to 
com plete the ta bu la tion s an d  pub lish  th e  d a ta  in  tim e to  be o f c u r 
re n t value. V arious  im provem en ts have  been m ade in  these m a 
chines w hich , we believe, w ill g re a tly  advance th e  da te  o f com pletion 
o f  th e  ta b u la tio n  o f  re tu rn s  fo r  th e  n ex t decenn ial census to  be take n  
in  1930.

A t  the  close o f th e  ye ar th ere  w ere in  th e  bu reau , ow ned by  the  
G overnm ent, 2G so rtin g  m achines and 34 ta b u la tin g  m achines. E ach  
o f these so rtin g  m achines was capable  o f so rtin g  125,000 card s per 
day  and each ta b u la tin g  m achine  capable  o f ta b u la tin g  168,000 cards 
p e r  day , each card  p resen tin g  num erous sta tis tic a l fac ts . M ost o f 
th e  m achines are  in active  use fo r so rtin g  an d  ta b u la tin g  th e  cards  
req u ired  fo r  th e  ann ua l rep o rts  on b ir th s  an d  deaths and  th e  cards 
req u ired  to tabu la te  th e  c u rre n t sta tis tic s o f p ro duction , consum ption , 
and  stocks, and  various o th er  fac ts .

B y a special a rrang em en t th e  B u reau  o f th e  Census h a s  loaned th e  
S ta te  o f New Y ork  130 p a n to g rap h  and  8 han d -g an g  pu nch ing  m a 
chines to  punch  the  card s req u ired  fo r  th e  S ta te  census o f popu la tio n  
o f 1925. These card s a re  be ing  punched in  A lb an y  a t the  expense of 
th e  S ta te . T hey  a re  th en  sh ip pe d  to  th e  bu re au  in  W ash in g to n , 
w here  th ey  pass th ro u g h  th e  e lectrica lly  d riv en  so rtin g  and ta b u la tin g  
m achines, the  resu lts  be ing  g iven  th e  S ta te  fo r  pub lica tion . T he ex 
pense inc iden t to  th is  w ork is be ing m et by th e  S ta te  o f New Y ork.

I n  ad d itio n  to  th e  e lec trica lly  d r iv en  so rtin g  and  ta b u la tin g  m a 
chines, th e  bu reau  has in  active  use 152 a d d in g  m ac h in es; 99 ca lcu la t 
in g  m ach ines; 411 ty p e w rite rs ; 6 m im eograph , 3 m u ltig rap h , and  4 
add resso graph  m ac h in es; and  also 527 ga n g  punches, long  and  sh o rt 
card  key punches, and  long an d  sh o rt card  verifiers. A ll o f th is  
equipm en t is in  use, bu t it  is be ing g ra d u a lly  ex tended  so as to  m eet 
th e  requ irem en ts o f  the  ne x t decennial census.

N A T I O N A L  S E S Q U I C E N T E N N I A L  E X P O S I T I O N ,

F o r  ex h ib ition  a t th e  N a tio na l S esquicentennia l E x po sition  in 
P h ilad e lp h ia  th e  bu reau  p re p a re d  a la rg e  com prehensive e lectrical 
s ta tis tic a l m ap  show ing  th e  n e t g ro w th  in  th e  pop u la tion  o f the  
U n ite d  S ta te s  every 20 seconds, due  to th e  excess of b ir th s  over 
d eaths  an d  th e  excess o f im m ig ra tio n  over em igra tion . I n  a d d i 
tion , 19 la rg e  w all ch a rts  were p rep a red , g rap h ic a lly  d ep ic tin g  cen 
sus sta tis tic s concern ing p o p u la tion  an d  in du stry .

O F F I C E  A N D  F I E L D  F O R C E

T he office force  a t th e  close o f J u n e  30, 1926, com prised 694 offi
cials, c lerks, etc., 18 expe rts  and  assis tan ts  in  the  m echanical labo ra 
to ry , 6 special agen ts, an d  267 tem p o ra ry  em ployees engaged on the 
w ork  o f th e  censuses o f ag ricu ltu re , o f m anu fac tu res , and  o f re l i 
g ious bodies. T he  average  num ber o f persons em ployed in  th e  office 
in  W ash in g to n  d u r in g  the  en tire  y ea r w as 1,091 as com pared w ith 
1,187 fo r  the  fiscal y e a r  1925.
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T he field force  a t th e  close o f J u n e  30, 1926, num bered  1,676, and  
com prised 723 specia l agen ts em ployed th ro u g h o u t th e  C o tto n  B e lt 
to collect d a ta  fo r co tton  re p o rts  show ing th e  q u a n tity  o f cotton 
g inned to specified dates, cotton  consum ed a n d  stocks held , bale 
w eights, etc., an d  953 te m p o ra ry  local specia l agen ts em ployed in  
ta k in g  the census o f m an u fa c tu res  fo r  1925, an d  in  collec ting  va rious 
o ther da ta  req u ired  in connection w ith  th e  inves tig a tion s th a t  w ere 
in progress. O f th e  953 te m p o rary  specia l agen ts, 500, m ostly  p e r 
sons connected w ith  cham bers o f com m erce, w ere p a id  $1 per annum , 
and 91, em ployees of o th er  G overnm en t depa rtm en ts, served w ith o u t 
com pensation. T h e  average  num ber o f em ployees in  th e  field class 
fo r the fiscal ye ar  1926 was 897 as com pared  w ith  3,051 fo r  1925.

T he tu rn o v e r in the  num ber o f te m p o rary  em ployees in  the  b u 
reau is very g re a t;  th is  is due  to  the  num erous inves tig a tion s th a t  
a re  m ade and to th e  fac t th a t  fo r  m any  o f these inves tig a tion s the  
persons are  em ployed fo r  only  a sh o rt tim e.

V ery  tru ly  yours,

9 3 4 T — 2 6 ---- 8

W. M. St euar t , 
Director o f tlxe Census.
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Depar t ment  of Commer ce,
Bur eau of For eign and Domest ic Commer ce,

W ashington , Ju ly  1, 1926.
H on. Herber t  Hoover ,

Secretary o f Commerce.
Dear  Mr . Secr et ar y: In  response to your request, I  fu rn ish  the  

fo llow ing  condensed rep o rt upon the  w ork  o f the  bu reau  d u rin g  th e  
fiscal year  ended Ju n e  30, 1926.

T he p ast ye ar  has been p a r tic u la r ly  notable, in  th e  h isto ry  of 
ou r o rgan iza tion , by  reason o f th e  unprecedented volum e o f its  con 
c re te  dollars-and-cen ts con trib u tio ns to  th e  advancem ent o f A m erican  
commerce. N ever before has th e re  been such am ple  evidence th a t  
the  bureau  is effectively ca rry in g  ou t its  fu n d am en ta l pu rpose— th a t 
o f ac tua lly  b rin g in g  business, in  m ost su bs tan tia l am ounts, to  the  
fac to ries, fa rm s, m ines, and  tra d in g  houses o f the  U n ite d  S ta tes. 
M erely th eo re tica l considera tions in economics o r fo re ign  tra d e  are  
p lay in g  a m ino r and  stead ily  decreasing  role in its  m an ifo ld  ac tiv i 
ties. I n  th e  m inds o f th e  thou sand s o f business m en who a re  com 
in g  to re ly  m ore an d  m ore  upon its  services, “ th e  bu re au  ” m eans 
o rders, new connections, exact know ledge, m ateria l savings, and 
read y  and  vigorous help  in tim e o f em ergency.

T he fac to r o f “ savings,” to  w hich reference has ju s t been m ade, 
hits fo rm ed  a conspicuous e lem ent o f th e  bu reau ’s service and is 
one th a t  w ill be developed and  w orked out a long  m any lines, to  the  
end th a t  costly an d  w asteful p rac tices in  tra d in g  ope ra tion s m ay be 
done aw ay w ith  so f a r  as possible. T he  th o u g h t and effort of 
bu reau  officials and  field rep resen ta tiv es have been devoted to th is  
problem , to  an  increasing  degree, d u rin g  th e  year ju s t e n d e d ; special 
m ethods have been devised and  new  p lan s have  been fo rm ula ted .

T here  has been g re a te r  ac tiv ity  also in  th e  field o f dom estic com 
m erce, enab ling  the  bu reau  to  ju s tify , m ore tru ly , the second p a r t  o f 
its  ti tle  and  causing  th e  local re ta ile r  o r the  chain-sto re  executive 
to  feel th a t governm en ta l in fo rm atio n  an d  guidance  are  availab le  
fo r  h im , as well as fo r  th e  g re a t e x p o rt o rgan iza tion .

T he rep o rt th a t  is p resen ted  in  th e  succeeding pages ha s been so 
a rran g ed  as to em phasize th e  po in ts  here m entioned. F o llow in g  a 
review  o f recen t A m erican  tra d e  developm ents—d u r in g  th e  period  
in  w hich the  bu reau ’s services have  expanded so rap id ly — th ere  is 
a discussion o f th e  bu reau ’s p a r t  in  th e  cam paign  fo r  th e  e lim ina 
tion  o f w aste, and  th is , in  tu rn , is follow ed by  an  account o f th e  m ost 
no tew orth y  concrete achievem ents o f th e  year, p a r tic u la r ly  by  the  
field offices in  th e  U n ited  S ta te s  an d  abroad .

9 4
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A M E R I C A N  T R A D E  D E V E L O P M E N T — A I D  A F F O R D E D  B Y  B U R E A U

T he ac tiv ities and  fu tu re  p lan s o f th e  B urea u  o f F o re ig n  and 
Domestic C om m erce a re  in tim a te ly  linked  w ith  th e  g ro w th  o f th e  
foreign  tra d e  o f the  U n ited  S ta te s, and  fo r th is  reason it  seems 
desirable to  give, in  these first few  pages, an ou tline  o f the  develop 
m ents in ou r oversea com m erce d u r in g  recent years— w ith  special 
reference to  th e  sa lien t ga in s and  advances, w hich, i t  is believed, the  
bureau has fu rth e red  in no in su bs tan tia l w ay.

I t  is w o rth y  o f note  th a t , in  th e  period  betw een th e  fiscal years 
1922 and 1920, a g ro w th  o f app ro x im a te ly  $1,000,000,000 in  th e  sale 
of A m erican  m erchand ise ab ro ad  has been concom itan t w ith an in 
crease fro m  505,000 to  2,032,000 in  th e  num ber o f trade-p rom otive  
services ren dered  by th is  bu reau . D irec t and  u n re m ittin g  gov ern 
m ental a id  fo r fo re ign  trad e , a fforded th ro u g h  the  m any  bureau  
agencies, m ay fa ir ly  be reg arde d  as accoun ting  fo r  an appreciable  
p a rt o f th e  success th a t  has been a tta in ed . T he  continuance  and 
enlargem ent o f th is  active  service to  A m erican  ex po rt in te re sts  w ill 
unquestionably be a v ita l fac to r in  th e  m aintenance o f th is  c o u n try ’s 
position in  w orld  m arkets, w hich, as the  ensu ing  discussion w ill 
disclose, is a p redo m in an tly  favorab le  and  sa tis fac to ry  one.

T he conditions o f  business in  the  U n ited  S ta te s and  in th e  w orld  
as a whole have  now become sufficiently stab ilized  a f te r  th e  terrific  
shock o f the  A Vo rid  AVar to lend significance to  a b rie f  review  o f the  
postw ar tre n d  o f ou r fo re ign  trad e . U n til recently  it has been 
impossible to  judge w hether th e  changes ta k in g  p lace w ere m erely 
accidental an d  tem p o ra ry  or w hether they w ere reflecting  a genera l 
trend w hich m ig h t be expected to continue . I t  is now clear th a t  the 
grow th o f ou r fo re ign  tra d e  fro m  the low p o in t o f po stw ar d e p re s 
sion in -1921-22 has been o f a no rm al cha rac te r and  due  to causes 
which bid fa ir  to  continue.

T he re trospect and  th e  p rosp ect are  a lto ge th e r encourag ing . AA'hen 
the w a r closed it w as free ly  p rophesied  bo th  a t hom e and abroad 
th a t peace w ould  be follow ed by such recovery  o f E urop ean  com peti 
tion in  w orld  m arke ts  th a t o u r exports , p a r tic u la r ly  o f m an u 
fac tured goods, w ould fa ll off heavily . T h e  experience o f the  past 
live years has belied these  forecasts. O u r ex p o rt o f m an ufac tu res 
has increased by  leaps an d  bounds an d  is  f a r  g re a te r  th a n  i t  was 
before the  w ar. O f course, i t  was no t to  be expected  th a t the ab 
norm ally g re a t volum e o f  o u r fo re ig n  sales a tta in ed  d u r in g  the 
closing years o f the  w ar and  fo r  a sh o rt tim e th e rea fte r  w ould con 
tinue und im in ished . T h a t volum e had  been largely  th e  resu lt o f 
huge cred its  g ran te d  by ou r G overnm en t and  our c itizens, o f the  
desperate  needs o f an im poverished  E u ro pe  fo r  food, raw  m ateria ls , 
and the  w h erew ith al to  reh ab ilita te  its  d isorgan ized  in d u s try , and  of 
the in ab ility  o f E u ro p e  to  su pp ly  a n y th in g  like its  no rm al share  of 
the  goods dem anded by o th er  continents.

T his feverish  ac tiv ity  in  ou r tra d e  w as follow ed by  a sh o rt period  
of severe depression  re su lt in g  chiefly from  the  low bu y in g  pow er, 
not only o f E urop e  b u t o f m ost o th e r fo re ign  countries. T h e  b o t 
tom was reached in  the  fiscal y-ear 1921-22. E ven  then , how ever, 
our expo rts  rem ained  g rea te r th a n  before th e  w a r a f te r  a llow ing  for 
differences in  p rice  levels, and  th e  sam e w as tru e  o f ou r im ports .
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Y ear by year since th is  bo ttom  po in t, o u r exp orts  o f muse classe: 
o f goods have ra p id ly  increased. T o ta l exp orts  o f a ll  a rtic les com 
bined have  gained in  every fiscal y ea r  excep t th e  one ju s t closed 
and th is  exception was due to  acciden tal and  te m p o ra ry  causes affect
ing  a few m ajo r  crude  p roducts, no tab ly  th e  abnorm ally  sm all wheat 
crop  o f 1925 and th e  decline in  th e  p rice o f cotton.

B u t those com m odities whose ex p o rta tio n  is m ost dependen t on the 
efficiency of A m erican  in d u s try  and  th e  energy  an d  in te lligence ol 
A m erican  sa lesm anship— nam ely , fin ished m an u fac tu re s— have 
show n an  absolutely  unbroken  an d  a lto ge th e r rem arkab le  grow th. 
E x p o rts  o f th is  class o f goods in  1925-26 w ere no less th a n  60 per 
cent g re a te r  in  va lue  th a n  in  1921-22. T h e re  h a d  been, i f  any th ing , 
a fa ll in  average  ex po rt p rices, so th e  q u a n tita tiv e  g a in  w as equal 
or g rea te r. O ur exp orts  o f finished m an u fac tu re s in  te rm s o f money 
value w ere nearly  th ree  tim es as g re a t as th e  ann ua l average  in  the 
five-year period  p reced ing  th e  W o rld  W ar. E v en  a f te r  a llow ing 
fo r h ig he r p rice levels they  w ere m ore  th a n  double. E x p o rts  of 
m an ufactu res have been stead ily  stim u la ted  by  th e  com m odity d iv i 
sions o f th is  bu reau , w hich , th ro u g h  personal contac ts, co rrespond 
ence, and com m ittee ac tiv ities, a re  a lw ays in  touch w ith  th e  various 
A m erican  industries.

C H A N G E S  I N  T O T A L  T R A D E  S I N C E  1 9 2 1 - 2 2

O u r ag greg ate  ex ports  fo r  1925-26 w ere valued  a t  $4,754,000,000, 
as com pared w ith $3,771,000,000 in 1921-22 and  an average  o f $2,- 
166,000,000 fo r  th e  p re -w ar years 1910-1914. T h e  increase  over 
1921-22 was th us 26 p e r  cent, an d  no p a r t  o f th is  was due to  the 
advance in prices. A f te r  a llow ing  fo r  th e  d im in ished  buy ing  power 
o f the  do lla r, the increase over p re -w ar w as in  the  neighborhood of 
35 pe r cent. O u r im po rts  have  ga ined  even m ore. T he y  am ounted 
in 1925-26 to  $4,654,000,000, a  figure som ew hat sw ollen by  th e  ex 
cessive p rice  o f rubber. T h is  to ta l w as 71 pe r cent m ore th an  four 
years before , and over tw o and  a h a lf  tim es as m uch as th e  average 
fo r the  period  o f 1910-1914. A d ju s te d  fo r th e  change in  th e  price 
level, th e  im p orts  o f la st year  w ere  65 o r 70 p e r  cen t g rea te r than 
before th e  w ar. A s a lready  s ta ted , specia l causes checked th e  g row th  
o f ou r ex ports  and  in flated  th e  value  o f ou r im po rts  in  1925-26, and 
fo r m ost recent years  m uch less difference ap p ears as betw een ex 
p o rts  and  im ports  in the percen tage  o f increase above p re -w ar figures.

N o tw ith s ta n d in g  the  fa c t th a t  th e  U n ited  S ta te s has sh if te d  d u r 
ing the  p a s t decade fro m  a deb to r to  th e  w o rld ’s g rea te s t c red ito r 
N ation , tow ard  w hich im p o rts  tend  to  flow in  p aym en t o f in terest 
on a vast volum e o f fo re ign  investm ents, o u r ex ports  have  con 
tinu ed  to  exceed o u r im p o rts  by  a la rge  m arg in . T h a t th e  m arg in  
in 1925-26 ($287,000,000), as in  1922-23, w as com p arativ e ly  narrow  
was due chiefly to  th e  te m p o ra ry  causes ju s t m entioned. O n the 
average , fo r  the  five y ears 1921—22 to  l925—26, th e  so-called fav o r 
able balance in  ou r tra d e  was $685,000,000, exp orts  exceeding im 
po rts  by 18.8 p e r  cent. I t  is w o rth y  o f note  in  pa ssing  th a t  the 
excess o f  exp orts  tends to be low er w hen business in  th e  U nited  
S ta te s is excep tionally  ac tive th a n  w hen i t  is depressed. T h is  is 
due to the fac t th a t  in  tim es o f h ig h  p ro sp er ity  im po rts  are  stim u 
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lated by the  dem and fo r  un usua lly  la rg e  q u an tities  o f fo re ig n  food 
stuffs fo r  o u r tab les an d  fo r  o th e r luxu rie s as w ell as raw  m ateria ls  
for ou r fac to ries. T h en , too, p ro sp e rity  in  hom e m ark ets lu res 
many expo rte rs fro m  th e ir  oversea business because o f th e  re la tive ly  
quicker tu rn o v e r in  dom estic sales o f c er ta in  lines.

T he continuance  o f a favo rab le  ba lance o f tr a d e  is chiefly due 
to the fac t th a t  we a re  co ns tan tly  send ing  ab road  huge sum s fo r  
new investm ents. W ere  i t  no t fo r  such new  placem ents o f cap ita l 
our tra d e  w ould app ro x im a te ly  balance, o r th e re  m ig h t even be 
norm ally  an  excess o f  im ports . I t  is tru e  th a t  ou t o f th e  proceeds 
of ou r m erchand ise  exp orts  we have  to  p ay  la rg e  sum s fo r  th e  
rem ittances o f im m ig ran ts  to  fr ien d s  and  rela tives abroad and fo r 
the expenses o f ou r h u n d red s o f th ousan ds o f tou ris ts . These item s, 
however, a re  app ro x im a te ly  offset by  th e  inflow o f in te re st and  d iv i 
dends from  th e  investm en ts a lread y  m ade abroad .

On the  average  d u r in g  th e  la s t th re e  years ou r new investm ents 
in fo re ign  coun tries have  been n ea rly  $900,000,000 ann ua lly . I t  is 
estim ated th a t ,  a p a r t fro m  th e  ob liga tions o f th e  a llied  gov ern 
ments to  o u r ow n G overnm en t, th e  investm en ts o f A m ericans in 
foreign coun tries now to ta l over $11,000,000,000 as com pared  w ith  
$2,500,000,000 ju s t  befo re  th e  ou tb reak  o f th e  W o rld  W ar. So long 
as we con tinue  each ye ar  to  send v ast sum s o f c ap ita l to  fo reign  
countries we can m a in ta in  an  excess o f exports . B u t it  is obvious 
th a t each new in vestm en t tend s to  increase th e  incom e from  in terest 
and d iv idends and  th u s  to d im in ish  th e  need o f p a y in g  fo r ou r 
required im po rts  by m eans o f  sh ip m en t o f com m odities. I t  should 
be equally  obvious th a t  an  excess o f im po rts  over exp orts  is by no 
means necessarily an  in ju ry  to  a  coun try . I t  m eans m erely th a t  
pa rt o f th e  goods i t  requ ires fro m  o th e r land s come to it  in  pa ym en t 
for services ren dered  ab ro ad  by  its  cap ita l, sh ip p in g  lines, etc,

•

T H E  S T A T U S  O F  A G R I C U L T U R A L  E X P O R T S

A g ric u ltu ra l p ro d u c ts  m ake up  p rac tica lly  th e  whole o f the  fo od 
stuffs an d  m uch th e  g re a te r  p a r t  o f th e  raw  m ater ia ls  w hich we 
export. C o tto n  no rm ally  rep resen ts about one-fifth  o f th e  to ta l 
value o f a ll o u r exp orts  an d  m ore th a n  tw o -th ird s o f the  to ta l value 
of the  class o f  crude m ateria ls . T h e  value  o f ou r foreign  sales of 
ag ricu ltu ra l p rod u cts show s m uch g rea te r v a ria tio n  fro m  ye ar  to 
year th an  th a t  o f  fo rest, m inera l, and  m an u fa c tu red  p roducts. T h is  
results n a tu ra lly  fro m  v a ria tion s in ou r own crops and in those  o f 
im porting  an d  o f com peting  ex p o rt coun tries, as well as from  the  
often sh a rp  changes in prices.

W itho u t a ttem p tin g  to tra ce  th e  ups and dow ns o f ou r a g r i 
cu ltu ra l ex ports  d u r in g  recen t years, it  is sufficient to  p o in t ou t th a t 
on the  average  th ey  have m ateria lly  exceeded the  p re -w ar volume. 
In  the fiscal ye ar  1925-26 th ey  am ounted to  $1,892,000,000 as com 
pared w ith  an average  o f $1,038,000,000 from  19i0 to  1914. F o r  th e  
calendar years 1921 to  1925, a f te r  a llow ing  fo r  change in  prices, the 
exports o f a g ricu ltu ra l p ro d u cts w ere abou t 23 p e r  cen t g rea te r 
than from  1910 to  1914.

On the  whole, no general u p w ard  o r dow nw ard  tendency  is 
m anifest since th e  close o f the  w a r in  agg reg ate  a g ricu ltu ra l exports .
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T here  is a p p a re n tly  a dow nw ard  tre n d  in  foodstuffs, bu t th is  has 
been coun terbalanced  by th e  recovery in  ou r ex ports  o f cotton, w hich, 
how ever, a re  still s l ig h tly  below the  p re -w ar level. No significant 
conclusion can be d ra w n  from  th e  fac t th a t  ou r e x p o rt o f crude 
foodstuffs in  th e  fiscal ye ar  1925-26 was m uch below the  average  fo r 
the  past five y ea rs ; i t  resu lted  sim ply fro m  th e  abnorm ally  u n fa v o r 
able y ield  o f ou r w heat an d  rye  crops.

T H E  E X P O R T  O F  M A N U F A C T U R E D  G O O D S

I n  co n tra s t w ith  a g r ic u ltu ra l p ro d u cts th e  e x p o rt o f m an ufac tu red  
goods, p a r tic u la r ly  those  o f fin ished ch aracter , is sub ject to  no sharp  
fluc tuations from  ye ar  to  year, and  the, u pw ard  tre n d  is notab ly  
m arked. T he class o f  sem im anufactu res (p rod uc ts  subjected only to 
sim ple  tra n sfo rm a tio n  and  req u ir in g  fu r th e r  processes o f m anu 
fa c tu re )  is  dom inated  by  th e  m eta ls copper, lead, zinc, and  crud er 
fo rm s o f iron  and  steel. C opper is by fa r  the la rg es t item . Because, 
in co n tra st w ith  m ost o th er com m odities, copper d u r in g  recen t years 
lias no t been h ig he r in  p rice th a n  before th e  w ar, th is  g ro up  shows 
less ga in  in  va lue  as com pared  w ith  p re -w ar y ears th an  m ost o thers. 
N evertheless, the  ex p o rts  o f sem im anufactu res in  1925-26, am ou n t 
in g  to  $635,000,000, exceeded those before th e  w a r by 86 p e r  cent, and 
those o f 1921-22 by 54 per cent.

E xc ep t w hen a t ra re  in te rv a ls  some w holly abnorm al event at 
hom e o r ab road  in tervenes, sudden  v a ria tion s in w orld  tra d e  in 
finished m an u fac tu re s a re  unlike ly . P ro d u c tio n  o f m an ufac tu red  
goods, un like  th a t  o f a g r ic u ltu ra l p rod uc ts, is in  g re a t m easure 
sub jec t to  hum an  contro l. A  co un try  w ith  a la rg e  m an u fa c tu rin g  
in d u s try  is nearly  a lw ays in  a pos ition  to  m eet th e  dem ands of 
fo re ign  consum ers. A t  th e  sam e tim e those dem ands u n d er norm al 
cond itions show no sh a rp  ups and  dow ns. No s ta r t l in g  ou tburst 
o f fac to ry  p rod uc tion  in  im p o rtin g  o r com peting  coun tries is, in 
the  n a tu re  o f th in g s , to  be expected. M oreover, th e  n a tu ra l tendency 
o f  exp orts  o f m an u fa c tu res  is to  grow . E very w here  and  a t  a ll tim es 
th e  norm al tendency  is fo r  s tan d a rd s  o f liv in g  to  rise. T h is  advance 
expresses itse lf  m uch m ore  in  g re a te r  dem and  fo r  e labora ted  articles 
th a n  in  g re a te r  dem and fo r  th e  ba re  necessaries o f life . E ach  exp e ri 
ence w ith  th e  sa tisfac tion  derived  fro m  some new com m odity  aw akens 
th e  desire fo r o thers.

W hile  i t  was th u s to  be an tic ip ated  th a t  A m erican  expo rts  of 
m an u fa c tu red  com m odities w ould show a steady  g row th , th e  ex trao r 
d in a ry  increase  as com pared w ith  p re -w ar, o r as com pared w ith 
1921-22, is a s tr ik in g  com m entary  on th e  ev er-rising  efficiency of 
A m erican  in d u stry  and its  read iness to  follow  up  and  take  advan tage 
o f fo re ign  tra d e  prospects. A ssistance  rendered  by th e  B u reau  of 
F o re ig n  and  D om estic Com m erce in b rin g in g  such p rospects to  the 
a tten tio n  o f in d u stry  has been an  im p o rta n t fa c to r  in  th is  trad e  
expansion . T he to ta l exp orts  o f finished m an ufac tu res averaged 
$654,000,000 ann ua lly  before th e  w a r; in  1921-22 they w ere $1,211,- 
000,000 and in 1925-26 no less th a n  $1,937,000,000. A m ong th e  40 or 
50 m ajo r  artic les of th is  g rou p , only 4 w ere expo rted  in  sm aller 
values in 1925-26 th an  in  1921-22. I n  th e  case o f th ree  o f these the 
la rg e r  ex ports  in  1921-22 w ere  due  e ith er  to G overnm en t sales of
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su rp lus  w a r supplies o r to  E u ro p e ’s p ress in g  need fo r  im m ediate  
reh ab ilita tio n  o f he r ra ilro ad s  and  o f th e  te x tile  in dus try .

E x p o rts  o f m any  m ajo r classes o f m an u fac tu re s w ere fro m  tw o to  
n ine  tim es as g re a t in  th e  la s t fiscal y ea r as only  fo u r years before. 
Sales o f ag ricu ltu ra l m ach inery  gained no less th a n  343 pe r cent and  
the item  o f tra c to rs  m ore  th a n  800 p e r  cent. F o re ig n  sh ipm en ts 
of autom obiles, p a r ts , and  accessories w ere m ore th a n  fo u r tim es 
as g re a t la s t y ea r as in  1921-22, an d  th e  g a in  fo r  m otor tru cks  
was over 600 p e r  cent. S h ip m en ts o f cash reg isters , a d d in g  and 
ca lcu la ting  m achines, and  re la ted  in strum en ts  nearly  qu adrup led , 
and  those o f construction an d  conveying  m ach inery  trebled. A m er 
ican lead ersh ip  in  m ost classes o f m achinery , vehicles, and  labor- 
saving devices is s tr ik in g ly  il lu s tra ted  by th e  figures. R em ark 
able as well has been th e  g ro w th  in  exp orts  o f th e  advanced m anu 
fac tu res  o f iro n  and steel such as cu tlery , tools, an d  h a rd w are : 
of rubbe r goods and  a th le tic  and  sp o rtin g  goods; and  even of 
such E u ro p ean  specia lties as chem ical p rodu cts, toys, an d  m usical 
in strum en ts.

W e have every reason to an tic ip a te  th a t  th e  fu tu re  also w ill w it 
ness steady  increase in  A m erican  ex ports  o f m an u fa c tu red  com 
m odities. A s pop u la tion  g row s and in d u s try  develops, m anu fac tu res 
n a tu ra lly  te nd  to become a  la rg e r  and  la rg e r  sh are  o f to ta l exports . 
I t  is, to  be sure, h ig h ly  desirab le  th a t  th is  co un try  should con tinue  
to be self-sufficing in the  su pp ly  o f basic foodstuffs and  raw  m ateria ls . 
I t  is b e tter  th a t  i t  should be in  a  position  to e x p o rt these  th an  to be 
forced to  seek them  abroad. N evertheless i t  is bo th  to be expected  
and to  be desired  th a t  ou r fo re ign  sales o f finished m an u fa c tu res 
should increase in  re la tiv e  im portance . O u r people  m ust pay  fo r  
an ever la rg e r  q u a n tity  o f raw  m ateria l and  lu x u ry  im ports , and  fo r 
such increasing “ inv isib le ” deb it item s as to u ris t expend itu res  and  
im m ig ran t rem ittances. W e should m eet these paym en ts w ith  those 
goods w hich we can p roduce  m ost efficiently, re la tiv e ly  m ost cheaply. 
A m erican inven tive  ing en u ity , w ell-paid  and  h ig h ly  sk illed  A m eri 
can labor, and  m ass p rod uc tion  susta ined by a vast dom estic m arket 
m ake th is  cou n try  p ecu lia rly  fitted  fo r  successful ex p o rtin g  o f n early  
all classes o f m an u fa c tu red  goods. T he  only im p o rta n t exception  is 
a rticles in  w hich ha n d  labor p red om ina tes and  w here su pe rio r m e 
chanical equipm en t o r executive o rga n iza tio n  co un t fo r  little .

C H A N G E S  I N  O U R  I M P O R T  T R A D E

T h e  changes in  th e  econom ic cha racter  o f ou r im p o rt tra d e  are  co r 
re la tive  w ith  those in  ou r e x p o rt trad e . W ith  the  g row th  o f ou r 
ex ports  o f m an u fac tu re s has gone a g re a t increase in  o u r im po rts  
of raw  m ateria ls . Im p o rts  o f th is  class in  1925-26 w ere swollen 
som ew hat abno rm ally  by  the  ex o rb itan t advance in th e  p rice o f ru b 
ber, w hich advance alone accounted fo r  over $300,000,000 o f th e  in 
crease over th e  p reced ing  year. A s i t  w as, th e  value  o f im p orts  o f 
crude m ateria ls  in  the  la s t fiscal vear, $1,906,000,000, w as nearly  fo u r 
tim es as g re a t as th e  averag e  before the  w ar, an d  considerab ly  m ore 
th an  double th e  1921-22 figure o f $927,000,000. E ven had  th e re  been 
no change in  prices th e  increase w ould have been enorm ous. R aw  
m ateria ls  m ade up  34 pe r cent o f ou r to ta l im p o rts  before  the  w ar.
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O n th e  average  d u rin g  the p a s t five years th e  p ro p o rtio n  has been 
abou t 37 pe r cent, an d  in  1925-26 i t  w as n ea rly  43 pe r cent.

O ur im p o rts  o f foodstuffs, to ta lin g  $931,000,000 in 1925-26, have 
show n a g rad u a l u p w ard  tendency , th ou gh  th e  values are  affected 
considerab ly  from  year to  ye ar  by  changes in  prices, especially  o f 
su g a r  and  coffee, th e  tw o m a jo r  item s. I t  is  no tew o rthy , how ever, 
th a t  th is  co un try  is in  no sense becom ing m ore depen den t th a n  
fo rm erly  on th e  outside w orld  fo r  its  basic food supplies. I t s  im 
p o rts  o f foodstuffs are  tro p ica l and o th e r exotic com m odities— not 
those w hich  we ourselves fo rm erly  lis ted  am ong our exports . I t  is 
on ly  because o f o u r  very  h ig h  s tan d a rd s  o f liv in g  th a t  ou r im ports  of 
foodstuffs are  so large . Im p o rts  o f finished m an u fac tu re s are  in 
c reasing  g ra d u a lly , b u t m uch less th a n  those o f crude  m ateria ls  and 
f a r  less th a n  o u r ex p o rts  o f m anu factu res. T h e  value  o f th is  class 
o f im po rts  la s t year  was $835,000.000 as ag a in st $389,000,000 on the 
average  fro m  1910 to  1914. T he m an u fa c tu red  goods w hich we 
im p o rt a re  la rg ely  e ith e r th in g s  m ade by low -paid  lab or, o r special 
ties o f c er ta in  fo re ign  countries.

G R O W T H  O F  T R A D E  B T  C O N T I N E N T S

T h e  fac t th a t  expansion o f expo rts  is m ost conspicuous in m an u 
fac tu red  com m odities b rin g s it about th a t  ou r ga in s are  m ost m arked  
in those fo re ign  m arke ts  w hich are  chiefly im po rte rs o f th a t  class o f 
goods. A m ong  th e  g re a t tra d e  reg ions o f  the  w orld , those w here th e  
g ro w th  o f  ou r ex p o rt tr a d e , as com pared w ith  p re -w ar, has been most 
s tr ik in g  are  L a tin  A m erica, A sia, O ceania, and  A frica . M anu fac 
tu red  goods p redom inate  in  ou r sh ipm en ts to  these areas. O ur ex ports  
to E urop e  in 1925-26 am ounted to  $2,334,000,000, o r 73 per cent 
g rea te r th a n  on th e  average  ju s t before th e  W o rld  W ar. O ur expo rts  
to  th e  res t o f th e  w orld  w ere 197 p e r  cen t g r e a te r ; th ey  h ad  increased 
from  $780,000,000 to  $2,320,000,000. T o  the  L a tin  coun tries of N orth  
A m erica— especially  C uba and  M exico— th e g a in  was 153 p e r  cent, 
to  S ou th  A m erica  247 p e r  cent, to  A sia  344 pe r cent, to  O ceania 322 
per cent, and  to  A frica  281 pe r cent. T hese  are  a lto g th e r  e x tra o rd i 
n a ry  figures even w hen allow ance is m ade fo r th e  considerable a d 
vance in  prices. I t  shou ld  be noted  th a t  th e  p rice  level o f m an u fac 
tu re d  goods expo rted  from  th e  U n ite d  S ta te s has advanced less th an  
th a t  o f foodstuffs and  raw  m ateria ls , and  th a t  consequently  th e  in 
crease in  th e  value o f ou r ex ports  to  these reg ions exaggera tes the 
tru e  g a in  less th an  in th e  case o f exp orts  to  E urope.

W ith  the  sole exception o f A sia  the  increase in  o u r ex ports  to  th e  
trade  reg ions ju s t m entioned has likew ise been very rap id  d u rin g  the 
period  from  1921-22 to  1925-26. In  th is  sh o rt in te rv a l ou r sales to  
S o u th  A m erica  and O ceania m uch m ore th an  doubled, those to A fric a  
increased  by 80 pe r cent, an d  those to  th e  L a tin  countries o f N orth  
A m erica  by m ore th a n  one-th ird . T he fac t th a t  th is  la t te r  g a in  is th e  
least m arked  is due to  tw o causes. W e have lo ng  enjoyed th e  g re a t 
bulk  o f the  tra d e  o f ou r tw o lead ing  sou thern  neighbors, C uba and 
M exico, and consequently no considerable increase in ou r share  o f 
th e ir  im p o rts  w as to be expected. I n  th e  second place, the low p rice 
o f su g a r in 1925-26 reduced the  buy ing  pow er o f C uba an d  the
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dim inished  o u tp u t o f petroleum  in  M exico, to gethe r w ith  in ternal 
difficulties, checked th e  g ro w th  o f tra d e  w ith  th a t  coun try . O u r 
tra d e  w ith  C anad a show s a steady  an d  he a lth y  g ro w th , b u t here  
again  such ra p id  expansion as in  S o u th  A m erica, O ceania, and A frica  
is h a rd ly  to be expected.

T he re la tiv e ly  s ta tio n a ry  position  o f ou r ex ports  to  A sia  d u rin g  
the la st few  years is due  to  cond itions in  C h in a  an d  J a p a n , th e  tw o 
m ost im p o rta n t m arkets. O u r sales to  th e  o th e r coun tries o f th e  
A sia tic  F a r  E a s t show rem ark ab le  gains. T h e re  are  several fac to rs 
o pe ra tin g  aga in st expansion  o f o u r tra d e  w ith  C h ina  and  Ja p a n . 
T he d istu rbe d  po litica l s itu a tio n  in  C h in a  has its  effect. J a p a n  is 
rap id ly  develop ing  its  ow n in du strie s and  su p p ly in g  itse lf w ith  th e  
m ore essential m an u fa c tu red  com m odities. T he  people  o f th a t  
coun try  and  o f C h ina  are  o f re la tiv e ly  low pe r c ap ita  p u rcha sing  
pow er and can no t afford in  la rg e  volum e the  h ig h ly  advanced 
p roducts w hich a re  so cha ra cteris tic  o f A m erican  exports . M ore 
over, th ere  is a d is tin c t policy  on th e  p a r t  o f th e  Ja p a n e se  G overn 
m ent to check th e  im p o rta tio n  o f lu xu rie s and  sem iluxuries. O ur 
com petitors in  E u ro pe , w hich  as th e  resu lt o f th e  w a r had  los t m ost 
of th e ir  tra d e  w ith  these  o rien ta l coun tries, a re  n a tu ra lly  ga in ing  
g roun d  again .

A m erican  ex ports  to  E u ro p e , since th ey  consist very  largely  o f 
foodstuffs an d  raw  m ateria ls , a re  sub jec t to  th e  sh a rp  fluc tuations 
both in  q u an tities  and  p rices ch a racter is tic  o f th e  tra d e  in  ag ric u l 
tu ra l p roducts. F o r  exam ple, th e  decline o f 12 pe r cen t in  to ta l 
sales to  th a t  con tinen t in  1925-20 as com pared w ith  th e  p reced ing  
year was due a lm ost en tire ly  to  ou r poor w heat crop and  th e  fa l l  in 
the p rice  o f cotton. N o tw ith s ta n d in g  the  d im in ished  bu y in g  pow er 
of E urop e  re su lt in g  fro m  th e  catac lysm  o f  w ar, ou r sales th e re  d u r 
ing  recent years have averaged  67 p e r  cen t g re a te r  th a n  befo re  the  
w ar, and  even h ad  th e re  been no advance  in  p rices a  very  consider 
able g a in  w ould ap pear.

I t  is a notable  tr ib u te  to  A m erican  m a n u fa c tu rin g  in d u s try  th a t 
ou r exp orts  o f finished m an u fac tu re s to E u ro pe , itse lf  a g re a t in d u s 
tr ia l  reg ion , have  ga ined  alm ost as m uch as those  to  o th er  continents, 
even in th e  face of th e  depressed sta te  o f E u ro p e ’s economic life. 
E x p o rts  o f finished m an u fac tu re s to  E u ro p e  in  th e  ca lend ar year 
1925 am ounted to  $525,000,000, be ing  39 pe r cent g re a te r  th a n  in 
the ca lend ar ye ar 1922 and  tw o and one-half tim es g re a te r  th an  the  
average  from  1910 to  1914. E u ro pe ans  are  find ing i t  to  th e ir  a d v a n 
tage  to  buy m ore and m ore A m erican  specialties, no tab ly  m ach inery  
of all so rts , autom obiles, and office appliances.

T he m ost s tr ik in g  fa c t w ith  reference to  the  geograph ic  d is tr i 
bu tion  o f ou r im po rt tra d e  is th e  im m ense increase in tn e  sh are  of 
the to ta l fu rn ish ed  by  A sia. T h is  is chiefly the  resu lt o f th e  t r e 
m endous expansion  o f ou r im po rts  o f rubber, silk , tro p ica l tex tile  
fibers, va rn ish  gum s, and  oilseeds and  oils. B efo re  th e  w ar A sia  
fu rn ish ed  us w ith  15 pe r cent o f  ou r im p o rts ; in  1925-26 th e  p ro 
po rtion  w as 33 p e r  cent. T h e  ac tu al va lue  o f ou r im po rts  from  th a t  
con tinen t had  m u ltip lied  n ea rly  six tim es. T o  be su re , th e  extrem e 
p rice  o f ru bb e r la s t ye ar  was an  im p o rta n t fa c to r  in  sw elling  the 
value o f ou r im p o rts  fro m  A sia , b u t even on th e  basis o f norm al 
prices they  show an im m ense increase. A no th e r fa c to r  to  be con 
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sidered is th a t  o u r tra d e  w ith  A sia  is m ore d ire c t th a n  fo rm erly . I m 
p o rts  fro m  all o th er p a r ts  o f  the  w orld , w ith  th e  exception o f E urope , 
also show a healthy  g ro w th  as com pared w ith  p re-w ar. E u ro p e  is 
not ye t able to  fu rn ish  us as m uch as fo rm erly , b u t, since the  bottom  
was reached, im po rts  from  th a t  con tin en t have risen ra p id ly ; they 
were 54 pe r cent g re a te r  in  1925-26 th an  in  1921-22.

E X P O R T S  T O  T H E  P R I N C I P A L  I N D I V I D U A L  C O U N T R I E S

S u rp ris in g ly  g re a t increases ap p e a r  in  ou r ex ports  to  m any 
coun tries even d u rin g  th e  sh ort pe rio d  betw een 1921-22 and  1925-26. 
F o u r  years ago our sales to  V enezuela am ounted to only $7,600,000; 
they  h ad  risen  to  $31,400,000 la s t year. E v e ry  im p o rta n t S ou th  
A m erican  m arke t show s a g re a t advance. A rg e n tin a  has long been 
the  b iggest S o u th  A m erican  buy er o f o u r goods, bu t a lth ou gh  th e  
tra d e  w as a lready  stro n g  fo u r years ago, i t  h a d  ga ined  a fu r th e r  
83 pe r cent by  1925-26. E x p o rts  to  C olom bia and  C hile have n early  
trebled. A  s trik in g  instance o f th e  ap prec ia tion  o f ou r p rodu cts 
on th e  p a r t  o f ou r S ou th  A m erican  neighbors is th e  rem arkab le  
advance in  th e  sale o f A m erican  autom obiles.

A u s tra lia  and  New Z ealand , E n g lish -spe ak in g  co un tries w ith  
s tan d a rd s  o f liv ing  and  geograp h ic  env ironm en t very sim ila r to  
those o f la rg e  sections o f th e  U n ited  S ta te s, find A m erican  p rodu cts 
pecu lia rly  ad ap te d  to  th e ir  requirem ents. W e sold to  them  la s t 
ye ar  goods to  th e  value  o f n ea rly  $200,000,000, rep re se n tin g  no t 
m uch less th a n  $30 p e r  c ap ita  o f th e ir  pop u la tion . T h is  figure  is 
the  m ore  rem arkab le  w hen i t  is borne  in  m ind  th a t  ou r own a g g re 
ga te  im p o rts  o f a ll classes o f p rod u cts fro m  th e  en tire  w orld  am oun t 
to  on ly  abou t $35 p e r  cap ita . A u s tra lia  is ou r b ig gest m ark e t fo r  
autom obile p rodu cts. T o  i t  an d  to  New Z ealand  we sell g re a t and  
ra p id ly  increasing  qu an tities  o f a ll  so rts  o f advanced m an u fa c tu red  
goods. B ritish  S o u th  A fric a  is a co un try  in  m any  w ays sim ilar. 
O u r exp orts  to  i t  in  th e  la s t fiscal ye ar  w ere 168 p e r  cen t g rea te r  
th a n  in  1921-22.

G ains in  ou r sales o f m an u fa c tu red  goods to  L a tin  A m erica, 
O ceania, A fric a , and  m ost co un tries o f A sia  have take n  p lace  de 
sp ite  th e  g row th  in th e ir  own m an u fa c tu rin g  industries. T he fea r 
o fte n  expressed th a t  th e  p ro gre ss o f th e  new er and  m ore backw ard  
coun tries in  in d u s try  w ill check th e  g row th  o f ex p o rt tra d e  o f th e  
m ore advanced in d u s tr ia l n a tion s finds li t t le  su p p o rt in  th e  s ta 
tistics. D evelopm en t o f m an u fa c tu rin g  in du strie s in a co un try  like 
A rg e n tin a  or A u s tra lia  goes h an d  in  ha n d  w ith  developm ent o f 
ag ricu ltu ra l and  m inera l p ro du ctio n  an d  o f tra n sp o rta tio n . A ll 
th is  developm ent dem ands m ore m ach inery , m ore ra ils , m ore equ ip 
m ent genera lly , an d  these m ust be bo u gh t chiefly from  th e  o lder 
in d u s tria l countries. M ore im p o rta n t, how ever, in assu ring  th e  p e r 
m anen t g ro w th  o f dem and fo r  im p o rts  o f m an u fa c tu red  artic le s is 
the  fac t th a t  each advance in th e  efficiency o f local p rodu ction  raises 
the s tan d a rd s  o f liv ing  and th e  bu y in g  pow er o f the  people.

T h e  sta tis tic s  o f o u r tra d e  w ith  th e  o u tly ing  coun tries o f the  
w orld  in  recent years have also disposed la rg e ly  o f the  bogy o f 
E u ro p ean  com petition . T he recovery o f E u ro p e  has helped  ra th e r  
th an  ham pered  o u r tra d e  w ith  L a tin  A m erica, th e  F a r  E a s t, and
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A frica . Because they  can sell m ore o f th e ir  raw  m ater ia ls  and  
foodstuffs to E u ro p e  th ey  a re  able to  buy  m ore m an u fa c tu red  goods 
bo th  fro m  E u ro p e  and  from  th e  U n ite d  S ta tes.

C A U S E S  O F  T H E  E X P A N S I O N  O F  O U R  E X P O R T  T R A D E

I t  is the  fash ion  in  some q u a rte rs  to  a ttr ib u te  th e  g re a t e x p a n 
sion o f A m erican  exports , especially  o f m an u fa c tu red  goods, to  th e  
m isfo rtu nes o f E u ro p e , to  th e  g re a t blow d ealt by  the  w a r to  the  
com petitive s tre n g th  o f th e  lead ing  in d u s tria l coun tries o f th a t  
con tinen t. T h e  fac ts  by no m eans ju s tify  th is  opinion.

I t  is tru e  th a t , w hile o u r ex p o rts  are  a t  le a st one -th ird  g rea te r 
(a f te r  a llow ing  fo r  p rice changes) th a n  befo re  th e  w ar, expo rts  of 
E u ro p e  as a w hole a re  considerab ly  below th e  p re -w a r level. T he  
exp orts  o f G re a t B r i ta in  a re  still n ea rly  o n e -fo urth  less th a n  be 
fo re  th e  w a r an d  those  o f G erm any  stan d  even fu r th e r  below. O f 
to ta l w orld  ex ports , th e  U n ited  S ta te s co n trib u ted  in  1913 about 
I3y2 p e r  cen t an d  in  1925 abou t 171/ ,  p e r  cent.

N one th e  less th e  expansion  o f A m erican  fo re ig n  tra d e  has no t 
checked th e  recovery  o f E u ro p e 's  tra d e , w hich  is p roceed ing  r a p 
id ly . A  rough  ca lcu la tion  ind ica tes th a t  th e  to ta l ex p o rt tra d e  o f 
E urop e  w as ap p ro x im a te ly  55 p e r  cen t g re a te r  in  1925 th an  in 1921. 
T he tru th  is th a t  increase in th e  tra d e  o f any  co un try  tends to  in 
crease th e  tra d e  o f every o th er—no t o f course in  every in d iv id ua l 
com m odity , b u t in  th e  ag gregate . J u s t  as th e  g ro w th  o f ou r ex 
p o rts  has n o t been ham pered  bv th is  rap id  recovery in  E urope , so 
has th e  recovery o f E u ro p e  itse lf no t been ham pered  by ou r progress.

U nquestionab ly  o u r sh are  o f w orld  trad e , especially  o f m an u fac 
tu re d  goods, is g rea te r th a n  i t  w ould have  been i f  E u ro p e  could 
have continued  its  no rm al p rogress in ex p o rt tra d e  w ith o u t the  u tte r  
d is ru p tio n  o f w ar. B u t in aggreg ate  am ount ou r tra d e  w ould p ro b 
ab ly  have  been g rea te r h ad  th ere  been no w ar. T h e  bu y in g  pow er 
o f p rac tica lly  th e  e n tire  w orld  w as cu t dow n by th e  g re a t conflict 
and  has ba re ly  reached its  p re -w ar volum e, w hereas th e  no rm al te n d 
ency w ould have  been to w ard  a  steady  and m arked  g row th . R ap id  
as has been th e  expansion o f A m erican  ex ports  o f  m an u fac tu red  
goods in  the  la s t few  years and  as com pared  w ith  p re -w ar figures, 
it  h a s no t been m ore ra p id  th an  befo re  th e  w ar.

T h e  m a jo r causes o f th e  steady  and ra p id  expansion o f A m erican  
exp orts  o f m an u fa c tu red  goods lie first in  th a t no rm al g ro w th  of 
w orld  dem and fo r m an u fa c tu red  goods a lready  m entioned, and , 
second, in  th e  increasing  volum e o f A m erica’s own p rod u ctio n  and 
th e  increa sing  efficiency o f he r in d u s try . I t  is no t tru e , as is som e
tim es supposed, th a t  ex ports  cons titu te  a la rg e r  p a r t  o f ou r to ta l 
p rod uc tion , o r exp orts  o f m anu fac tu red  goods a la rg e r  p rop o rtion  
o f th e  o u tp u t o f o u r fac to ries a t th e  p resen t tim e th a n  before th e  w ar, 
o r even th an  a  q u a rte r o f a c en tu ry  ago. So trem endous has been the  
g ro w th  o f ou r ow n p rod u ctio n  an d  o f th e  dom estic m arke t th a t  it 
has fu lly  k ep t pace w ith  the  expansion  o f ou r exports .

T he  basic causes o f th e  g ro w th  in  dom estic p rodu ction  and  con 
sequently  in o u r e x p o rt capacity  are  o f a  con tin u in g  and cum ulative 
character. W hile  fo rm erly  p rogress m ay have rested largely  upon 
th e  open ing  up  o f new  resources, th e  p ro gress o f recen t y ears and
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decades has been chiefly due  to  th e  accum ulation  o f cap ita l and  the  
sp read  o f genera l education . O u r rem arkab le  advance has its  sp rin gs  
deep in the  life  o f the people— in the  in telligence , contentm ent, and  
a sp ira tio n  o f o u r w orkers, th e  s p ir i t  o f f a i r  p lay  as betw een em 
p loyer and  em ployee, the  co llabora tive  sp ir it , as m an ifested  no t 
only in the  w idesp read  associated effort am ong firm s and in d iv id ua ls, 
in  any  given in d u s try , bu t also betw een them  and o th er associations 
and  the  governm en ta l trad e-p rom otiv e  agencies. T here  are  also th e  
conscientious and strenuous e ifo rts o f techn ic ians and  business m an 
agers to  e lim inate  w aste and  to  m ake fu ll use o f every fo rw ard  
step  o f science an d  research. These  an d  o ther k in d red  fac to rs lie 
a t the  bottom  o f the  e x tra o rd in a ry  developm ent o f ou r fo re ig n  tra d e  
as o f ou r dom estic in du stry . I t  is chiefly because o f th e  n a tu re  of 
these fac to rs th a t  the  fu tu re  holds out h ig h  p rom ise  fo r th e  fo re ign  
comm erce o f  th e  U n ited  S ta tes.

I t  m ig h t n o t be in a p p ro p ria te  to  m en tion again , as one o f the  
con trib u tio ns  to  th e  p rog ress o f ou r fo re ign  trad e , the  opera tions 
o f the  B ureau  o f F o re ig n  and  D om estic Com m erce, in  be h a lf  of 
sound and  fa r-sig h te d  e x p o rt effort, as set fo rth  in th is  rep ort.

B U R E A U ’S  C O N T R I B U T I O N S  T O W A R D  E L I M I N A T I O N  O F  W A S T E

E lim in a tio n  o f w aste ran k s  a longside  active  trad e-p ro m otive  w ork 
as one o f the  p rim a ry  func tion s o f th e  B u reau  of F o re ig n  and  D om es
tic  Com m erce, and  its  p a rtic ip a tio n  in  th e  d e p a r tm e n ts  cam paign  to 
reduce the  nonproductice  effort in  A m erican  economic life  ha s been 
no tew o rthy  in m any ways.

I n  p rom otin g  fo re ign  tra d e  th e  bu reau  fu r th e rs  th e  d isposal of 
su rp lus dom estic p rodu cts and  p rov ides con tinu ity  o f p rod u ctio n  and 
sales th ro u g h  th e  m edium  of w idesp read  m arkets.

T he g re a t m ass o f in fo rm atio n  w hich  i t  collects and  gives out 
sm ooths th e  road  to fo re ign  tra d e , so th a t  costly m istakes a re  avoided 
and business is conducted w ith  a m inim um  ex pend itu re  o f tim e and  
m oney. L ack  o f exact know ledge on th e  p a r t  o f expo rte rs—m uch 
m ore th an  in th e  case o f dom estic m erchants— leads to  u n ce rta in ty , 
bew ilderm en t, ill-adv ised  and m isd irected action , and  consequent 
com plica tions, troub le, an d  loss. I t  is th e  fun ctio n  of th is  bu reau  
to e lim inate  such un to w ard  resu lts  by  enab ling  th e  exp orte r to  p ro 
ceed confidently and securely  by reason of th e  possession o f precise 
da ta  on fo re ign  conditions and  on every phase o f th e  ex p o rt 
transaction .

Besides th is  m ore genera l aspect o f th e  service, th e  bu reau ’s e f 
fo r ts  have p reven ted  definitely in d ica ted  losses in innum erab le  specific 
cases. I ts  tim ely , p e rtin e n t advice has av erted  actions th a t  w ould 
certa in ly  have  p roved expensive and  possibly d isastrous.

I t  has presen ted  fac ts  th a t led to a d iscontinuance o f p lan s fo r  
in judic ious fo re ign  investm ents.

I t  has rescued countless A m erican  sh ipm en ts from  custom s d i f 
ficulties abroad .

I t  has saved A m erican  m erchan ts fro m  endeavoring  to  explo it 
ba rren  m ark ets and  fro m  dealing  w ith  irresponsib le  firm s o r 
ind iv iduals.
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T hro ug h  ta c tfu l rep resen ta tions  i t  has been able, in  num erous in 
stances, to  w ard  off (o r induce m odifica tions o f)  local tra d e  p re jud ices 
an d  m easures th a t  w ould have been h a rm fu l to  A m erican  com m ercial 
in terests .

I t  has b ro u g h t la rg e  sum s in to  th e  coffers o f A m erican  com 
panies by a id in g  in th e  ad ju s tm en t o f tra d e  d isputes.

I t  has given w a rn in g  o f fo re ign  cond itions re n d e rin g  sales effort 
fu tile  o r tem p o ra rily  inadv isable.

I t  has saved m oney fo r A m ericans by  w a rn in g  them  o f th e  dangers 
o f im prop er exp ort policies and  by checking, w herever possible, 
illeg itim a te  com petition.

A ll these  efforts m ean e lim inatio n  o f waste. T hey  involve no tab le 
sav in gs fo r  A m erican  business m en. T h e ir  va lue  m ay be show n 
by  c itin g  a le tte r  ju s t received in  th e  bu reau  in  w hich a m iddle  
w estern  m oto r-car com pany affirms th a t  th e  bu reau ’s services have 
saved i t  $40,000 d u r in g  the  fiscal year  1926—-besides ac tua lly  ob ta in 
ing fo r  i t  a q u a rte r  o f a m illion  d o lla rs ’ w orth  of business.

I t  seems desirab le  to  m ention  definite w aste-elim ination  activ ities 
by  certa in  of th e  bu reau ’s d iv isions a t W ash in g ton . T h e  com m ercial 
in te lligence  d ivision , fo r  exam ple, fu rn ishes to  A m erican  expo rters  
lis ts  o f po ten tia l fo re ign  buyers an d  deta iled  sales in fo rm atio n  re 
g a rd in g  im po rte rs ab road , so th a t w aste m otion in  decid ing  upon 
agen ts o r sales channels m ay be e lim inated . I n  its w ork o f he lp ing  
A m erican  expo rte rs to  choose th o ro u g h ly  com petent and  su itab le  
sales agen ts in fo re ign  coun tries, th e  bu reau  strives to  p reven t the  
lost business, th e  financia l troub les, an d  th e  im pa irm en t o f p restige  
th a t  o ften  resu lt from  unw ise selection o f such agents. T h e  com 
m erc ial in te lligence d ivision also gives to  A m erican  banks and  com 
panies in fo rm atio n  abou t fo re ign  firm s reso rtin g  to  questionable  
business p rac tices o r those th a t  have become b a n k ru p t o r gone into 
liqu idation .

T he  com m ercial law s d ivision  advises counsel o f e x p o rt houses 
on th e  p re p a ra tio n  o f agency co n trac ts  so as to  avoid loss th ro u g h  
carelessly p rep a red  con tracts . I t  has co n trib u ted  no tab ly  to  p o p u 
la r iz in g  th e  idea o f com m ercial a rb itra tio n — sav ing  court costs and 
a tto rn ey s’ fees. I t  has assisted in  s tan d a rd iz in g  fo rm s, b ills  o f 
lad ing , le tte rs  o f cred it, and  insu rance  policies. I t  has m ade stud ies 
o f double ta xa tio n  and  excessive ta x a tio n  ab road . O ne im p o rta n t 
phase o f i ts  w aste-elim ination  w ork is in  p ro te c tin g  A m erican  p a t 
en ts  and especially  tra d e -m ark s ag a in st in fr in g em en t o r m isap p ro 
p r ia tio n  overseas. Such im p ro p e r use has been p reven ted  in a g re a t 
num ber o f cases. W ell-know n tra d e -m ark s rep resen t vast sum s in 
good w ill and  com m ercial rep u ta tio n , and  a very apprec iab le  p o r 
tion  o f th is  w ould have  been w asted, as reg ard s c e rta in  fo re ig n  coun 
tries, h ad  i t  n o t been fo r th e  v ig ilance  and quick  ac tion  o f the  
bu reau  in  c ircum ven ting  a ttem p ts  a t unau thorized  reg is tra tion .

T he ta r if f  d ivision m ain ta in s a service designed to  keep the  A m er 
ican exp orte r fu lly  in fo rm ed  as to consu lar reg u la tio ns  and  ta riffs  
and th e  p ro p e r  m ethod o f m ak in g  sh ip m en t abroad. H u n d red s  o f 
firm s have  rep o rted  th e  effectiveness o f th is  service in  p reven tin g  
m isun derstan d in gs an d  losses. T h e  d iv ision  w arns o f d ang er to  
A m erican  sh ipm en ts fro m  new re stric tio ns  o r requ irem en ts o f fo re ign  
governm ents. F o r  exam ple, w hen G reece p roh ib ited  th e  fu r th e r
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im p o rta tio n  o f autom obiles, th e  new s was im m ediate ly  d issem inated 
to the  A m erican  m an u fa c tu re rs  and  expo rters  o f m otor cars so as 
to  enable them  to  cancel o r d iv e rt a ll  sh ipm en ts un d er w ay and  
th us  avoid th e  w aste involved in  h av in g  sh ipm en ts arr iv e  in  G reece 
only to  be refused  en try . Subsequen t m odifications in  th e  p ro h ib i 
tions were d issem inated  w ith  equal speed.

T he  rubbe r d ivision has conducted  a sem iannual su rvey o f stocks 
o f tire s in  th e  hands  o f dealers. O n th e  basis o f these surveys, 
p rodu ction  schedules can be d raw n  up in te llig en tly  and  an approach  
can be m ade to  th e  problem  o f rem edy ing  fa u lts  in dealer d is tr ib u 
tion  o f tii’es. T he rubb er d iv ision  also affords an exam ple of ano the r 
phase o f the  w aste-elim ination  w ork, in  its  in te re st in  the  u tiliza tion  
o f w aste p rodu cts— rubb er p rodu cts th a t  a re  still serviceable in  
v a ry in g  w ays and  degrees b u t w hich  w ould o rd in a rily  be d iscarded.

T he  tex tile  d iv ision  has been very effective in ad v is ing  o ther 
G overnm en t depa rtm en ts reg a rd in g  purchase  or sale o f tex tiles. T h e  
M arine  C orps w an ted  a  la rg e  q u a n tity  o f und erw ear an d  p u t out 
p roposals to  the  open m arke t to  pu rchase  it. T h e  A rm y , on th e  
o ther hand , had  la rg e  q u an tities  o f un d erw ear on hand , bu t the  sizes 
were la rg e  and d id  no t qu ite  m eet the  needs o f the  M arine  Corps. 
A f te r  considerable nego tia tion , invo lv ing  th e  D irec to r  o f th e  B u dg e t, 
the  M arine  C orps took over the  necessary q u an tity  o f A rm y  u n d er 
w ear and had  i t  cut dow n to  th e  p ro p e r sizes. T h is  whole tra n s 
action , effected la rg ely  as a resu lt o f the  te x tile  d iv ision ’s counsel 
as to  th e  tra d e  situ a tio n  in th is  line, saved th e  G overnm ent between 
$500.000 an d  $600,000.

T h e  shoe and lea the r m an u fac tu re s d ivision  has g iven  th e  W ar 
D epartm en t va luable  advice as to  th e  p ro p e r  da tes fo r  p lac in g  con 
tra c ts  fo r A rm y  shoes. T h is  service has been th e  m eans o f a  la rge  
sav in g  to  the  G overnm en t in th e  pu rchase  o f A rm y footw ear.

T he h ide and lea ther d ivision , in  coopera tion  w ith  o ther divisions 
o f th e  bu reau , has been w ork in g  w ith  th e  D ep artm en t o f A g ric u ltu re  
on the  in te rd ep a rtm en ta l com m ittee on th e  conservation  o f dom estic 
h ides and  skins. T h is  ru n s  the en tire  ga m u t fro m  disease and  pest 
e lim inatio n  to  g ra d in g  and m ark e tin g : i t  is th e  basic w ork th a t  is 
necessary before the ta n n e rs  can a tte m p t an e lim ination  o f waste 
in  g rades, w eigh ts, and  colors o f lea ther. T h e  bu reau  finds— an d  
encourages— an increas in g  ag ita tio n  in  the  ta n n in g  in d u s try  re g a rd 
ing  th is  last-m en tioned problem .

T h e  b u reau ’s m o tion -p ic tu re  section is co nstan tly  s tr iv in g  to  save 
business fo r A m erican  p ro ducers by en deavoring  to w ard  off d is 
c rim in a to ry  m easures against A m erican  p ic tu re s on th e  p a r t  o f 
fo re ign  countries, and  also by p reven tin g  th e  “ p ira tin g  ” o f  A m er 
ican film s abroad .

In  num erous in stances the  bu reau  has cooperated h e a rtily  w ith  th e  
d e p a rtm e n t’s d iv ision  o f sim plified p rac tice  in its w aste-elim ination  
work. To m ention only one typ ica l exam ple, o u r chem ical d iv ision  
in terested  the  chem ical in d u s try  in  the  e lim inatio n  o f w aste th ro u g h  
sim plification  a n d  s tan d a rd iza tio n  in the  p a in t an d  va rn ish , f e r 
ti liz e r, linseed-oil. and  m edic inal trades.

I n  its  s tan d a rd iza tio n  w ork—in  the  m ovem ent tow ard  u n ifo rm ity  
o f specifications th ro u g h o u t th e  A m ericas— th e bureau  is co n tr ib u t 
ing to  th e  e lim inatio n  o f waste. M u ltip lic ity  o f s tan d a rd s  inev itab ly
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im plies a degree  o f confusion, em barrassm en t, and unpro fitab le  effort. 
T he  pub lica tion  o f S pan ish  tra n s la tio n s  of A m erican  “ I n d u s tr ia l 
S ta n d a rd s  ” and the  fo rthcom ing  issuance o f some o f th e  sam e s ta n d 
a rds in  P o rtu gu ese  is a  w ork  look ing  tow ard  co nfo rm ity  to  recog 
nized no rm s and  the  consequent lessening  o f waste.

T he  w ork o f the  b u reau ’s dom estic com m erce d iv ision  is concerned 
in la rg e  p a r t  w ith  th e  endeavor to  e lim inate  w aste  in  th e  tra d e  th a t 
is carr ied  on w ith in  th e  bou nda rie s o f the  U n ite d  S tates. I n  th e  field 
of d is tr ib u tio n  i t  has accom plished m uch tow ard  th is  end.

O ne ou tstan d in g  phase  o f its  w ork has been in  connection w ith 
re ta il m erchand ising , in  w hich th e  b u reau ’s stud ies have  included 
R eta il S to re  L ocation , M easuring  a R eta il M arket, R e ta il S tore 
P la n n in g , B u d g e ta ry  C on tro l in  R eta il S to re  M anagem ent, T he 
E du ca tio n  o f a R eta il S ales F orce , C ooperative  R e ta il A d ve rtis in g , 
D ep artm en t L easing  in  R eta il S to res, an d  V eh icu la r Traffic C on 
gestion and R e ta il Business. I n  th e  case o f m ost o f these  studies, 
20,000 copies were issued, being  p laced  in  th e  ha nd s o f the  persons 
m ost like ly  to  benefit by  them . N ot a ll o f these, in  th e ir  pub lished  
form , belong to the  ye ar  ju s t ended— b u t th ey  illu s tra te  ty pes of 
problem s w hich the  bu reau  keeps stead ily  in  m ind. I t  is obvious 
th a t n ear ly  a ll o f them  have a  very d ire c t re la tio n  to  th e  c u tt in g  
down o f unnecessary expense and  th e  avoidance o f fru itle ss  
endeavors.

T he loss to society o f the  w asted effort and  cap ita l o f th e  m any 
men w ho fa il in  the  re ta il business is an econom ic problem  o f in d is 
pu tab le  im portance  and is w orth y  of m uch research  fo r th e  purpose  
of find ing m eans o f p reven tion . In  em phasiz ing  and analyz ing  the  
v ita l fac to r o f location, th e  bu reau  has concerned its e lf  w ith  one 
m easure th a t  w ill obv iate  m any o f the  casualties. A g a in , rea liz ing  
th a t som eth ing  is w rong  w ith  the  o p e ra tin g  policies o f m any re ta il 
en terp rises and  th a t  poor m anagem en t ap p ears to be the  root of 
num erous fa ilu re s in th is  field, th e  bu reau  takes up  th e  question of 
establish ing a scientific b u d ge ta ry  system — m aking  possible the  con 
s truc tion  o f a m ore p rofitab le  sales p rogram , co ord ination  o f sales 
and  purchases, m ore d ire c t contro l o f ex pe nd itu re , etc.

I f  all th e  d is tr ib u tiv e  m arkets, from  th e  m an u fa c tu re r  to th e  con 
sum er, could be accura tely  determ ined , th e  excess p rodu ction  and 
overbuying m igh t be obv iated  to  a la rg e  degree and a rea l service 
ren dered  to the A m erican  people. T ow ard  th is  w aste-e lim ina ting  
objective th e  a tten tio n  o f the  dom estic com m erce d ivision  is con 
s is tently  d irected.

O ne o f th e  m ajo r fields o f w aste is in  the  lack o f definite know l
edge by  o u r d is tr ib u te rs  o f th e  ty p e  and  re la tive  value  o f m arkets 
in various sections o f th e  U n ite d  S ta tes. V a ry in g  degrees of sales 
resistance are  encountered because o f differences in pu rch asin g  
hab its , incom es, occupations, and m any o th e r fac to rs which deserve 
to be considered bu t on w hich, h ith e rto , th e re  has been a d e a rth  of 
read ily  availab le  da ta . T o  su pp ly  th is  lack, and  th u s p rom ote  effi
ciency and econom y in  sales effort, is  th e  pu rpose  o f th e  series of 
reg ional m ark e t surveys w hich the  bu reau  now has un d er w ay. T he 
C om m ercial S u rvey  o f th e  P h ilad e lp h ia  M arke tin g  A rea  is be ing  
follow ed by a m ore com prehensive stud y  covering  th e  sou theastern  
po rtion  o f th e  U n ited  S ta tes. O the rs are  a lre ady  being  in itia ted , as
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in d ica ted  on page 145. These stud ies serve to  e lim inate  w aste by  
he lp ing  sa les executives to  set quo tas and  to p lan  cam paigns on a 
basis o f know ledge ra th e r  th a n  o f guesses.

T h e  il lu s tra tio n s  g iven  in  th is  section— w hile by no m eans exhaus 
tive—show p la in ly  th a t  a ll W ash in g to n  d ivisions and fo re ign  and 
d is tr ic t offices o f th is  bu reau  are  a id in g  in  th e  econom y o f business 
effort, p a r tic u la r ly  a long  th e  lines o f in te llig en t and  o rde rly  
m arke tin g .

O U T S T A N D I N G  D O L L A R S - A N D - C E N T S  R E S U L T S

P ossibly  th e  m ost sa lien t fac t, in  th e  m a tte r  o f actual do llars-and- 
cents achievem ents, is th a t  th e  know n business acc ru ing  to A m erican  
ex p o rte rs as a re su lt o f th e  ac tiv ities o f th e  bu reau ’s fo re ign  offices 
d u r in g  1925-26 is m ore th an  $33,000,000. T h is  figure, i t  should be 
noted, is only  fo r  th e  fo re ign  offices, whose cost to  th e  tax p ay e r, as 
in d ica ted  below, w as ab ou t $1,120,000 ; i t  applies sim ply  to  the  cases 
where re su lts  a re  definitely  k no w n; and  i t  re fe rs  m erely  to  such 
in itia l o r new business as w as ob tained up  to  th e  close o f th e  fiscal 
year.

T he num ber o f firm s served by  th e  b u reau ’s d is tr ic t offices d u rin g  
the  p a s t fiscal y ea r  w as 15,870. O f these, 851 firm s have rep orted  
ac tual business from  the  bu reau ’s services av erag in g  $8,608 pe r firm — 
fo r an  ag greg ate  o f $7,319,323. A  to ta l o f 22,000 firm s are  served by 
th e  bureau . I f  th e  sam e average  do lla rs-and-cen ts benefit pe r firm  
m ay be considered as a p p ly in g  to  th e  bu reau  clien tele as a whole, the  
to ta l w ould be $189,376,000 w orth  o f business ob tained as a re su lt of 
the  b u reau ’s services.

;

S P E C I F I C  E X A M P L E S  O F  S E R V I C E  B Y  F O R E I G N  R E P R E S E N T A T I V E S

A s reg a rd s  th e  fo re ign  service, th e re  is evidence to  ju s tify  th e  
belief th a t  the  rea l, u ltim ate  business re su lt in g  fro m  its  e fforts d u rin g  
th e  y ea r  w ill m ou n t u p  to  several tim es th e  figure m entioned above, 
because, w here  sa tis fac to ry  business re la tions are  established th ro u g h  
the  good offices o f a com m ercial a ttach é  o r tra d e  com m issioner, these 
a re  likely to  continue over a period  o f years— pro bab ly  w ith  a stead ily  
ris in g  volum e o f sales. M oreover, the  figure o f $33,000,000 does not 
ta k e  in to  account th e  num erous cases in  w hich  th e  final specific 
resu lts  o f h is  endeavors do n o t come to  the  a tten tio n  o f th e  b u reau ’s 
rep resen ta tive , w ho is obviously  unable  ( in  view o f th e  g re a t p ressure 
o f  w ork ) to  follow  to  its  do llars-and-cen ts conclusion every tra n sa c 
tio n  in  w h ich  h is services a re  enlisted .

In  com parison  w ith  these  ac tu al figures o f business secured, w hat 
d id  th is  fo re ign  service cost th e  A m erican  pub lic  ? T he to ta l am ount 
sp en t on the  42 fo re ign  offices o f th e  bu reau  in  1925-26 was 
$1,120,665; th is  includes ev ery th in g—salaries, local em ploym ent, 
trave l in  te r r i to ry  assigned, tra v e l to  and  from  post, ren t, cable serv 
ice, supplies, and  all m iscellaneous expenditures.

O u r office a t B erlin , G erm any , cost th e  G overnm en t ju s t $62.825 
d u r in g  th e  fiscal year— bu t th e  know n sales o f A m erican  merchandisA
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in  G erm any d u r in g  th e  year w hich cam e abou t as a d ire c t resu lt o f 
th e  services o f th e  B erlin  office to ta l s lig h tly  m ore th a n  $10,000,000.

A  conservative  estim ate  fo r  th e  M ad rid  office reaches th e  sam e fig 
ure o f $10,000,000, and  th e  expense to  A m erican  ta x p ay e rs  in  th is  
case was only $26,950.

T he cost o f m a in ta in in g  th e  office a t Jo h an n esb u rg , S o u th  A frica , 
th ro u g h  1925-26 was $24,775. T h irty -s ix  local agencies fo r  A m eri 
can goods established by th is  office d u r in g  th e  ye ar  resu lted  in 
o rders fo r  goods valued a t $406,000. T he 200 agencies established 
by  th is  office since its  o rg an iza tio n  in  1920 now  do business in  A m eri 
can goods valued a t $2,250,000 an nualty . A nd  th is  agency-securing  
w ork rep resen ts on ly  one phase  o f th e  va ried  ac tiv ity  o f th e  office.

D u rin g  th e  p a s t y ea r  th e  b u reau ’s C anad a offices, a t  O ttaw a  and  
M ontreal, he lped A m erican  firm s to  ob ta in  81 agencies in  C anada 
w hich resulted  in  o rde rs am o u n tin g  to  ap prox im ate ly  $600,000. In  
the  course o f a v is it  to  w estern  C an ad a in  M ay and Ju n e , 1926, the  
tra d e  com m issioner in te res ted  57 p rospective  agen ts and  buyers in 
165 A m erican  lines. S ix ty -th ree  “ tra d e  op p o rtu n itie s,” fo r 102 com 
m odities, w ere fo rw arde d  to  th e  bu reau  a t W ash in g ton  by  th e  
O ttaw a  and M ontrea l offices. P ro fitab le  connections were established 
w ith  99 C an ad ian  firm s. A ll th is— and  a g re a t deal besides— was 
done w ith  a to ta l ex pend itu re  o f $29,515.

T he lis t o f do llars-and-cen ts resu lts  presen ted  in the  succeeding 
p a ra g ra p h s  m akes no a tte m p t to  be ex haustive ; th e  cases are  cited 
m erely as o u ts ta n d in g  illu stra tions .

Som e years ago a New E n g la n d  tex tile  m an u fa c tu re r had  an nual 
sales am o u n tin g  to  $150,000 in C anada. Increased  com petition in  the 
D om inion an d  changes in  th e  invoice requ irem en ts w hich th is  firm  
did no t follow  closely w ere responsible fo r th e  loss o f fo u r-fifth s o f 
th is  business. T h e  b u reau ’s O ttaw a  office exp la ined  to  th e  firm  the  
p ro p e r m ethod  o f p re p a r in g  C an ad ian  invoices and  th e  best m ethod 
of a rra n g in g  its  tra d e  d iscounts, w ith  th e  resu lt th a t  th e  firm  is now 
rap id ly  re g a in in g  its  fo rm er an nua l volum e o f C anad ian  sales and 
an tic ip ates an  increase over any fo rm er year.

A s a d irec t resu lt o f in fo rm atio n  fu rn ish ed  by the  O ttaw a  office, 
a P en nsy lva n ia  steel co rpora tion  ob ta ined  o rd e rs fro m  C anad ian  
firm s fo r  s tru c tu ra l steel to ta lin g  $250,000.

T h ro u g h  the  efforts o f ou r tra d e  com m issioner, a bakery  in 
O ttaw a  p laced  o rd ers  w ith  A m erican  firm s fo r equ ipm en t am ou n ting  
to $25,000.

A h a rd w are  m an u fa c tu re r  in  C onnecticut has sold $35,000 w orth  
of goods in eastern  C anada th ro u g h  an ag en t recom m ended by the  
bu reau ’s O ttaw a  office.

T he services o f  the  sam e office have  been responsible  fo r  th e  p lac 
ing  o f  o rde rs fo r  $4,000 w orth  o f ra in co at m ateria l by  a M ontreal 
firm  w ith  tw o A m erican  m an u fa c tu re rs, an d  $25,000 w orth  o f a d d i 
tion al business is rep orted  pend ing.

B usiness to  th e  am oun t o f $250,000 d u r in g  th e  y ea r resu lted  from  
the successful efforts o f  the  M ad rid  office to ob ta in  d is tr ib u te rs  fo r  
tw o w ell-know n m akes o f A m erican  autom obiles. A ssistance  was 
g iven to  A m erican  com panies in th e  sale o f 15,000 b a rre ls  o f oil.
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A n  ag en t w as ob tained fo r  a b ran d  o f A m erican  c igare ttes, the  
first y e a r’s sales a p p ro x im a tin g  $100,000. B usiness to  th e  am ount 
o f $150,000 w as secured fo r  an  A m erican  m ach in ery  m an u fac tu re r. 
In fo rm a tio n  g iven  by  th e  com m ercial a ttach é  to  an  A m erican  au to 
m obile concern resu lted  in  th e  sale o f 500 cars in  excess o f previous 
years.

T h e  bu reau ’s office a t M ad rid  ob ta in ed  th e  release o f $200,000 
w orth  o f autom obile p ro du cts he ld  by  the  custom s officials in  M alaga, 
S p a in , on w hich  th e  rep re se n ta tive  o f th e  A m erican  com pany h ad  
been unab le  to  secure any  action  a f te r  several m on ths o f  cons tan t 
effort. W ith  th e  assistance o f th e  com m ercial a tta ché  in M ad rid , a 
New Y o rk  autom obile e x p o rt com pany succeeded in p lac in g  th e  re p 
resen ta tion  o f its  car in the  ha nd s o f a M ad rid  im p o rte r who had  
been h a n d lin g  a F ren ch  car. T he con trac t calls fo r  168 cars pe r year, 
valued a t ap p ro x im a te ly  $140,000. V aluable  assistance w as afforded 
an A m erican  firm  in  its  nego tia tio ns  w ith  a S pa n ish  ra ilw ay  fo r the  
sale o f 26 electric  locom otives an d  26 m oto r cars w ith  tra ile rs  ; these 
nego tia tions have no t ye t been com pleted. A  p e rm it was ob tained 
fo r  the  ex po rta tion  o f 20,000 ra b b it sk ins fo r  an  A m erican  firm.

A  $14,000 c laim  o f an  e lectric  and  rad io  co rpora tion  in  New Y ork  
a g a in s t a S pa n ish  firm  was considered p rac tica lly  lo st w hen th e  
bu reau ’s rep resen ta tive  w as called up o n  to  lend h is  assistance and, 
as a resu lt o f h is  cooperation , th e  firm  sta tes th a t  i t  w as able to  save 
the  w hole am ount.

Special im p o rt licenses ob ta ined  fo r  A m erican  goods by  th e  b u 
reau ’s B e rlin  office d u r in g  th e  first th re e  m onths o f th e  year, befo re  
th e  abo lition  o f th e  licensing  system , resu lted  in $2,000,000 w orth  
o f add itio n a l business.

B usiness ob tained by the  B erlin  office fo r  one A m erican  m an u 
fa c tu re r  o f e lectrica l sup p lies is expected to  am ou n t to  $25,000 a 
m onth.

As a resu lt o f th e  efforts o f th e  B erlin  office, an A m erican  pea 
c lean ing  m achine was in troduced  in  G erm any  and  a pea-cann ing  
p la n t w as installed . T he in itia l o rde r am ounted to  $23,000, and  
five sim ila r o rders are  to follow .

A  tr ia l  o rde r ob tained fro m  a G erm an  subw ay com pany fo r A m er 
ican au tom atic  door-closing  equipm ent, due  en tire ly  to  th e  efforts 
o f the  B erlin  office o f the  bu reau , has led to p lan s by  th e  subw ay com 
pa n y  to use th is  equ ipm en t on its  e n tire  system  a t a cost o f $1,200,000.

T h ro u g h  th e  assistance o f th e  b u reau ’s C alcu tta  and  B om bay 
offices, A m erican  firm s have  ob ta ined  d u r in g  th e  p a s t ye ar  37 new 
agen ts and  d is tr ib u te rs  w ho have g iven  o rd ers  to ta lin g  a p p ro x i 
m ately  $2,000,000. A  p a r tia l l is t o f the  com m odities fo r w hich d is 
tr ib u tio n  was fou nd  inc ludes autom obiles, m o tor cycles, and  acces
sories, oil engines, concrete m ixers, op tica l and  scientific in strum en ts, 
w ater m eters, canned goods, cotton piece goods, sh ir ts  and  collars, 
sugar-cane m ills, pum ps, m achine  tools, re fr ig e ra tio n  equipm en t, ru b 
ber and canvas shoes, ph arm aceu tica l and  to ile t p rep a ra tio n s , rad ios 
and  rad io  accessories. A  la rg e  New Y ork  exp ort firm  gives cred it 
to  th e  C alcu tta  office fo r secu ring  business va lued a t $240,000.
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T h ro u g h  o u r office a t  C openhagen, m ore th a n  100 agencies were 
ob tained fo r  A m erican  p roducts, re su lt in g  in  o rde rs am ou n ting  to 
ap p ro x im a te ly  $1,000,000. A  connection secured fo r an  A m erican  
ex p o rte r o f celotex resu lted  in  sales am ou n tin g  to  $80,000 d u rin g  
the la s t th ree  m on ths o f the  fiscal year.

T he  bu reau ’s office a t M elbourne, A u s tra lia , has been successful 
in  its  nego tia tions w ith  th e  various S ta te  o rg an iza tions. D u rin g  
th e  ye ar th e  office m ade possible th e  ob ta in in g , by  A m erican  firm s, 
of o rd ers  fo r  $783,000 w orth  o f e lectrical and  ra ilw ay  equipm ent 
fro m  these o rganiza tions.

T h e  know n sales o f A m erican  p rod u cts b ro u g h t abou t by th e  office 
a t R iga , L a tv ia , d u r in g  th e  year to ta led  $1,500,000. T w o local deal 
e rs w ere induced by the  R ig a  office to  ha nd le  g ra in  a n d  la rd  valued  
a t  $1,170,000; agencies ob ta ined  fo r  A m erican  autom obile m an u fa c 
tu re rs  resu lted  in  business w orth  $75,000; and  th e  sale by an  A m er 
ican  steel m an u fa c tu re r  o f m un itions to  th e  L a tv ian  G overnm ent, 
effected th ro u g h  the  R ig a  office, am ounted to  $280,000.

B y  b rin g in g  to the  a tten tio n  o f an A m erican  firm  th e  requ irem en ts 
o f th e  local G overnm en t fo r accoun ting  and  sta tis tic a l m achines, 
th e  b u reau ’s office a t B a tav ia , D u tch  E a s t In d ie s, enabled a New 
Y ork  m an u fa c tu re r to  secure o rd ers  fo r  12 such m achines valued  a t 
$14,000. T he  B a tav ia  office p laced  S an  F ran cisco  exp orte rs  of 
canned  goods in touch w ith  a firm  in  S u m a tra , and  th is  service re 
su lted  in  an  in itia l o rde r va lued  a t $6,500. A  B a tav ia  firm  in the 
m ark e t fo r  au tom obile-top  m ate ria l and  ti re  rim s w as p u t  in touch 
w ith  A m erican  su pp liers and  business resu lted  to the  am ou n t of 
$ 6 , 00 0 .

M easures recom m ended by th e  com m ercial a tta che  a t  B ogota, 
C olom bia, led to  the  stam p in g  ou t o f the  p rac tice  o f c er ta in  la rg e  
coffee g row ers o f m isb ran d in g  coffee expo rted  to th e  U n ite d  S ta tes. 
T h is  p rac tice  was causing  a loss o f abou t $500,000 annu ally  to A m er 
ican coffee buyers. A s a resu lt o f th e  efforts o f th e  a ttach e  a t B o 
go ta , th e  C olom bian G overnm en t’s req u irem en ts fo r  $160,000 w orth  
o f  h igh w ay  m ach inery  a re  be ing  m et by A m erican  m an u fac tu rers.

A  sh ipm en t o f le a th e r offals m ade by  a B oston  le a th e r com pany 
was refused  by th e  consignees in C on stan tino p le  and the  A m erican  
firm  was faced w ith  heavy loss. T h ro u g h  th e  assistance o f the  
tra d e  com m issioner ano th er agen t was secured who no t only d is 
posed o f th is  consignm en t bu t p laced  ad d itio n al o rde rs  am ou n tin g  
to  $75,000.

T he  H a m b u rg  office helped a Pacific  coast lum ber com pany to 
m ake connections w ith  a G erm an  lum ber im p orte r, and th is  service 
resulted  in sales am ou n ting  to  $25,000. I n  consequence o f a tr a d e  
o p p o rtu n ity  sen t in  by  th e  H a m b u rg  office, an  A m erican  exp orte r 
o f  pack ing-house  p rodu cts ob tained sales am o u n tin g  to  $65,000, w ith  
p rospects o f dou b ling  th is  am ou n t d u r in g  th e  ensu ing  year. A 
la rg e  A m erican  firm  ex p o rtin g  canned fish, w hich  w as fac ing  the 
en tire  loss o f its  G erm an  business th ro u g h  a boycott by  H am b u rg  
brokers, was restored to its  fo rm er tra d e  p riv ileg es  and  saved a loss 
o f business am o un ting  to $250,000 annually . A connection was ob 
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ta in ed  fo r a rubb er com pany by the  H a m b u rg  office, re su lting  in 
$200,000 w orth  o f business d u rin g  the la s t th ree  m onths o f th e  fiscal 
year.

T he  H a m b u rg  office secured a connection fo r an A m erican  exporter  
o f horse m eat w hich resulted  in  sales am o u n tin g  to $250,000, w ith 
prospects o f $500,000 w orth  o f business an nua lly . T h is office ob 
ta in ed  fo r an  A m erican  hosiery  com pany a connection th a t  resulted  
in sales am ou n tin g  to $15,000. F o r  an A m erican  rice exp orte r the 
H a m b u rg  office pe rfo rm ed  a sim ila r service th a t  even tuated  in sales 
to  the  value  o f $75,000.

A t H e ls in g fo rs, F in la n d , the  b u reau ’s office p laced  d u rin g  th e  ye ar 
10 agencies fo r A m erican  autom ob’les, trucks, and m otor cycles re su lt 
in g  in  business to  the  am oun t o f $225,000. A ssistance  g iven by th is 
H e ls in g fo rs office to  an  A m erican  firm  m an u fa c tu rin g  e lectrica l 
equipm en t resu lted  in  business w orth  $50,000. A gencies p laced  fo r 
A m erican  cotton an d  hosiery  produced  in itia l business to  th e  am ount 
o f  $60,000.

I llu s tra t in g  some o f th e  specific services th a t  w ent to  m ake up  the  
to ta l a lread y  ind ica ted  fo r the  Jo h an n esb u rg  office, it  m ay be m en 
tioned, first, th a t  th e  tra d e  com m isioner was in stru m en ta l in  ob ta in 
in g  o rd e rs fo r  A m erican  lum ber valued a t $160,000. T h is  office 
secured rep resen ta tion  fo r an  A m erican  autom obile no t p rev iously  
sold in  S o u th  A fric a , resu lting  in  in itia l sales am ou n ting  to  $25,000. 
A S ou th  A fric a n  w holesale office w as b ro u g h t in  touch w ith  an  A m er 
ican m an u fa c tu re r  o f hosiery  and  m ade purchases to ta lin g  $60,000. 
A jobb ing  firm, w hich th e  Jo h an n esb u rg  office p laced  in touch w ith 
a m an u fa c tu re r o f au tom otive  accessories in th e  U n ite d  S ta tes, m ade 
purchases to  the  am ount o f $50,000. S o u th  A fric a n  rep resen ta tion , 
a rran g ed  fo r an  A m erican  rubb er m an u fa c tu re r, resu lted  in o rders 
am o un ting  to  $35,000. A  tra c to r  connection established in  E as t 
A fric a  fo r an  A m erican  firm resu lted  in  an  in itia l o rde r o f $10,000. 
A  lum ber firm  in  New O rleans closed a  $100,000 con tra c t w ith  a con 
s tru c t on com pany in C ape T ow n, S o u th  A frica , and  sta tes th a t  it 
w ould have been im possible to  nego tia te  th is  sale w ith ou t the  in fo r 
m ation  an d  assistance p rov ided  by th e  b u reau ’s tra d e  com m issioner.

A n  A m erican  cotton exp orte r sh ipped  2,300 bales o f cotton  to 
B rem en, G erm any. T h e  cotton w as w arehoused in bond and la te r 
sold to  a firm  in F rance . T he F ren ch  au th o ritie s requested paym en t 
o f a 26 per cen t rep a ra tio n  ta x  levied upon im p orts  from  G erm any. 
T he P a r is  office o f th is  bu reau  ex p la ined  th e  circum stances o f the  
case. T he cotton  w as allow ed to  en te r w ith ou t paym en t o f th is  ta x , 
and  th e  A m erican  firm  w as saved $60,000.

A  change in rep resen ta tion  was recom m ended to  an A m erican  m an 
u fa c tu re r  of tex tiles a f te r  in vestiga tion  by the  bu reau ’s S an tia go  
(C h ile ) office disclosed th e  in ac tiv ity  o f h is  agen t, and a new  agen t 
w as found. T he recom m endations o f th e  office were accepted by the  
A m erican  firm , and  o rders w ere ob tained am o un ting  to  $50,000 on 
lines previously  considered s tag n an t. T he  p rodu cts o f an A m erican  
autom obile com pany wore b ro u g h t to  th e  a t te n t’on of a  dealer in 
A n to fag as ta . C hile, and  o rd ers  am ou n ting  to  m ore  th a n  $20,000 re 
su lted . A  tra d e  o p p o rtu n ity , developed a f te r  freq uen t v isits  o f a
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bureau  rep resen ta tive  to  one o f the  la rg e  im p o rtin g  houses in  C hile, 
resu lted in  th e  p lac in g  o f an  in itia l o rd e r fo r autom obile accessories 
am ou n tin g  to $10,000.

T he sale o f $20,000 w orth  o f paraffin w ax, $10,000 w orth  o f sh o t 
gun  car tr id ges , $1,000 w orth  o f bagg ing  m ach inery , $2,500 w orth  of 
an iline  dyes, $2,500 w orth  o f steel office fu rn itu re , an d  m iscellaneous 
item s such as shoe m ach inery  chem icals, electric  d rills , k itchen  u ten 
sils, etc., to ta lin g  $15,000 resu lted  fro m  trade -p ro m otiv e  efforts o f th e  
S an tia go  office d u r in g  the  p a s t fiscal year. T h ro u g h  th e  efforts of 
th is  office a la rg e  A m erican  firm  w as re lieved  o f a m un ic ipal ta x  
assessed aga in st it  am ou n tin g  to  $25,000. C ata logues an d  li te ra tu re  
w hich  th e  S an tiago  office b ro u g h t to  th e  a tten tio n  o f a firm  dealing  in  
e lectrical equ ipm en t aroused  its  in te re s t in  iceless re fr ig e ra tio n  
p lan ts , and  an  :n itia l business resu lted  to th e  value  o f $5,000.

T h ro u g h  the  in terv en tion  o f th e  b u reau ’s S tockholm  office, an A m er 
ican m an u fa c tu re r  o f office appliances w as saved th e  loss o f o rders 
am ou n tin g  to  $60,000 fro m  an  im p o rta n t Sw edish cooperative  associ
a tion , w hich loss was th re a ten ed  in consequence o f a m isun de rs tan d 
in g  reg a rd in g  trad e  d iscounts. A f te r  a p resen ta tio n  o f th e  fac ts  by 
the  com m ercial a tta che  th e  m isu n d ers tan d in g  w as en tire ly  c leared  up 
and business re la tions were resum ed.

A ssistance  by  th e  V ienna office in  th e  establishm en t o r con tinu 
ance o f one m otor-cycle and  six  au tom obile agencies resu lted  in busi 
ness w orth  $100,000.

T h e  office in L im a, P e ru , fu rn ish ed  in fo rm atio n  to  a C onnecticut 
e lectric-boat m an u fa c tu re r  w h ich  resulted  in  sales am o u n tin g  to  
$28,000. A  P e ru v ia n  firm  w as p u t in  com m unication  w ith  a m a 
ch ine ry  com pany in w estern  New Y o rk  and  expects to pu rchase  
$12,000 w orth  o f a p p a ra tu s  fo r p rod uc in g  a “ m ilk  pow der.” T he 
L im a office, th ro u g h  th e  a id  i t  gave to th e  rep resen ta tive  o f an 
A m erican  m achinery  com pany , was in strum en ta l in  th e  final secur 
ing  o f an  o rd e r fo r m ach inery  w orth  $360,442. In fo rm a tio n  f u r 
n ished by  the  L im a office led an  A m erican  m oto r-car com pany to 
ap p o in t a L im a firm  as its  sales rep resen ta tive  fo r  P e ru ;  th e  P e ru 
v ian  concern has sold m ore th an  25 o f these  A m erican  cars since 
then — to  a value p ro bab ly  app ro ach in g  $50,000. T he L im a office 
induced a P eru v ian  concern to accept a piece o f A m erican  m ach inery  
w hich was a t first reg arde d  as h ig h ly  unsatisfac to ry . H ad  the 
P eru v ia n s persisted  in th e ir  o r ig in a l de te rm in ation  to  sh ip  th e  m a 
chine back to New Y ork, th e  loss to  th e  A m erican  sellers w ould p rob 
ably have reached $50,000 o r $60,000. T he L im a office placed an 
Illin o is  com pany in touch w ith  a P e ru v ia n  firm  w hich has taken  the  
A m erican  line an d  has a lre ady  sold abou t $6,000 w orth  o f s tra p p in g , 
seals, and presses.

A  E urop ean  rep resen ta tive  o f an  A m erican  m oto r-car com pany 
sta tes th a t , in consequence o f the  p ro m p t assistance given by our 
L ondon office, he was able to  close a con tra c t fo r  128 cars, invo lv ing  
a sum o f $204,000.

T he b u reau ’s rep resen ta tiv es in  C h in a  gave assistance in  connection 
w ith th e  p resen ta tion  to  the Chinese G overnm ent o f claim s by 
A m erican  com panies aga in st the  S h an g h a i m in t. T he C hinese were
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pe rsuaded  to accep t fo r inclusion, in  any conso lidation  o r debt- 
fu n d in '; ope ra tion , cla im s o f A m erican  com panies to ta lin g  $1,000,000. 
'1'hese cla im s had  been p rev iously  excluded by th e  Chinese fro m  th e ir  
consolidation  plans.

Indeb tedness to  th e  bu reau ’s P ek in g  office is acknow ledged by  a 
New Y ork  co rp ora tion  fo r th e  p lac ing  o f a co n tra c t ca llin g  fo r 
$402,655 w orth  o f steel rails.

T hrou g h  the  assistance o f ou r tra d e  com m issioner, a Los A ngeles 
o il-refin ing  com pany m ade a su itab le  connection in S h an gh ai, C hina . 
O rd e rs  fo r  55,000 cases o f kerosene oil. w ith  an ap prox im ate  value 
o f $100,000, w ere received d u r in g  th e  first six m onths.

S ixty-seven agencies p laced  by th e  b u reau ’s office a t S h ang ha i fo r  
A m erican  m an u fa c tu re rs  an d  exp orte rs  who h ad  previously  done no 
business in  th is  m ark e t resu lted  in  o rde rs am o un ting  to  a p p ro x i 
m ately  $300,000.

A ssistance  was rendered  A m erican  cre d ito rs who w ere experienc 
ing difficulty in the  collection o f cla im s in R um an ia  because o f the  
m o rato rium  declared on be h a lf  o f p r iv a te  deb to rs in  respect to  cer 
ta in  o f th e ir  obliga tions to  foreigners. A  single  c laim  o f th is  na tu re  
w hich w as b rou g h t to a successful conclusion th ro u g h  the  bu reau ’s 
office a t B uch arest am ounted to  $2,000,000.

A n  A m erican  firm  w as assisted by th e  com m ercial a ttaché  in 
B ucharest and , in  th e  face o f s tro n g  E u ro p ean  com petition , received 
an o rde r from  a R u m anian  concern fo r  oil-w ell equ ipm en t am o u n t 
ing to $50,000.

T hroug h  th e  nego tia tio ns  o f th e  com m ercial a ttaché  a t P rag u e , 
C zechoslovakia, a rrang em en ts w ere m ade th a t  resu lted  in  th e  sale 
o f 759 A m erican  autom obiles, rep resen ting  add itio n a l business 
valued a t $500,000.

A f te r  fa ilin g  to  locate  a d is tr ib u te r  in  P rag u e , th e  E u ro p ean  
sales d ire c to r o f an  O hio autom obile com pany  called on th e  com 
m ercial a ttach é , w ho p u t  h im  in  touch w ith  a firm  th a t  took on th e  
d is tr ib u tin g  r ig h ts  o f th e  car  un d er  a co n trac t ca lling  fo r a $40,000 
yearly  business.

P ay m en ts w ere de fau lted  on A m erican  cotton  sh ipped  to  P o la n d  
to th e  am ount o f $428,000. T he com m ercial a tta ch é  a t  W arsaw  
w orked ou t a p lan  fo r th e  paym en t o f th is  sum , by  in sta llm en ts, over 
a period  o f m on th s; h is  p lan  w as acceptable an d  w as acted upon by 
th e  P o lish  buyers. T he A m erican  firm  has now received a ll the  
money due, p lus  in te res t. A n  A m erican  com pany  d id  a $100,000 
business in  P o la n d  and  sta tes th a t  th is  business could no t have been 
ob tained w ith o u t th e  assistance o f th e  com m ercial a tta ché  a t W arsaw .

T he  tra d e  com m issioner a t A le xa nd ria , E g y p t, is rep orted  by  th e  
E u rop ean  rep resen ta tive  o f an A m erican  autom obile m an u fa c tu re r 
as be ing  responsible  fo r  th e  ob ta in in g  o f a  d is tr ib u te r  in  A le x an d ria  
whose y ear ly  con tra c t involves abou t $25,000 w orth  o f business fo r  
the  A m erican  concern. A n  agency ob ta ined  fo r  a New Y ork  p a in t 
m an u fa c tu re r by th e  office in  A le x an d ria  resu lted  in  o rde rs am o un t 
ing  to $15,000.

T he  office a t A thens, Greece, assisted in  b r in g in g  abou t a m odifica 
tion o f the  G reek re stric tio ns  reg a rd in g  th e  ac id ity  o f im ported  
flour, re su lt in g  in a sav ing  o f $250,000 w orth  o f business fo r  A m er 
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ican flour m ills. T he  A th ens office also m ade possible the en try  into 
the G reek m ark e t of 200 A m erican  passenger autom obiles; T h is  
service resu lted  in a sav ing  o f abou t $150,000 w orth  o f business fo r 
A m erican autom obile firms.

T h e  com m ercial a tta che  a t  T he H ag u e  ren dered  assistance to  a 
D e tro it tru ck  m an u fa c tu re r  w ith  the  resu lt th a t  ap prox im ate ly  
$20,000 w orth  o f tru ck s were pu rchased  by th e  D u tch  M in istry  of 
W ar from  th is  firm .

A  P en nsy lva n ia  m an u fa c tu re r o f steel p rodu cts ob ta ined  business 
to ta lin g  $12,000 th ro u g h  an  agen t recom m ended by  a tra d e  
com m issioner.

A  B oston ex p o rt firm  re p o rts  a  rap id ly  g row in g  business th rou gh  
c ircu lariza tion  o f bu reau  tra d e  lists. B y  th is  m eans th e  firm  
obtained, in  a y ea r’s tim e, 50 accounts— foreign  buy ers th a t  were 
previously pu rch asin g  from  E n g lan d , G erm any , an d  F ran c e — w ith 
the resu lt th a t  $40,000 w orth  o f m iscellaneous p rod u cts have  been 
sold th u s  far.

B usiness fro m  S tu t tg a r t ,  G erm any , to  th e  am ou n t o f $58,000 is 
rep orted  by  a New Y ork  m an u fa c tu re r  o f p a p e r  m ake rs’ supplies 
a fte r  th is  m ark e t w as b ro u g h t to  h is a tten tio n  th ro u g h  in fo rm atio n  
fu rn ished  by th e  bureau .

“ L eads ” pub lished  by th e  bu reau  in  be ha lf o f a firm  in  M alino, 
Sweden, resu lted  in  th e  estab lishm en t o f agency connections w ith  
th ree A m erican  firm s, fro m  w hom  th e  purchases th u s  f a r  a p p ro x i 
m ate $80,000.

A  New Y o rk  code-com piling  com pany app lied  to  the  bu reau  fo r 
names o f fo re ign  firm s and  rep o rts  th a t  i t  has succeeded in  se lling  
900 codes, va lued a t m ore th a n  $22,000, a f te r  c ircu lar iz in g  th e  firm s 
whose nam es w ere fu rn ished .

A n agency in G erm any  w hich resu lted  fro m  bureau  in fo rm atio n  
has y ielded $20,000 w o rth  o f business to  a  C hicago ty p ew rite r  
m anufactu rer.

“ L eads ” fu rn ished  by the  bu reau  resulted  in th e  p lac in g  o f 
orders fo r lum ber p rodu cts to  th e  am ou n t o f $18,200 w ith  tw o 
A m erican firm s by  a Sw edish concern.

A  bureau  c lien t in  New Y o rk  sold $15,900 w orth  o f  flour and sug ar 
to n o rth e rn  E u ro p ean  coun tries by m ak ing  use o f  d a ta  su pp lied  by 
our o rg an iza tion .

O ne active  autom obile agen t ob ta ined  by  th e  R om e office d id  
$75,000 w orth  o f business d u r in g  th e  ye ar fo r  h is A m erican  p rinc ip al.

O rde rs to th e  am oun t o f $16,500 resu lted  fro m  the  services o f  the 
M anila office in p lac ing  a M ich igan  le a th e r com pany in  touch w ith 
a M an ila  firm . A  local P h ilip p in e  rep resen ta tion  secured fo r a Ngw 
Y ork  b rass com pany b ro ug h t ab ou t an in itia l o rde r fo r  $7,500 w orth  
of brass and  copper sheets.

T he fo rego ing  exam ples il lu s tra te  do llars-and-cen ts services th a t 
the bu reau ’s fo re ign  offices have  pe rfo rm ed  d u r in g  the  p ast fiscal 
year. M any sim ila r cases m ig h t advan tageously  be c ited, b u t they 
m ust, o f necessity  be om itted  because o f considera tions o f space. 
O ther services a t the  fo re ign  posts— services to w hich definite do llar  
values can n o t read ily  be a tta ched— are  discussed in th e  section 
beginning  on page  121.
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C O N C R E T E  R E S U L T S  A T T A I N E D  B Y  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 I C E S

T he  num ber o f trade-p ro m otive  services ren dered  to  A m erican  
firm s by th e  d is tr ic t o r dom estic b ran ch  offices d u rin g  th e  year was 
1.768,808; 428,069 tra d e  o p p o rtu n itie s  an d  578,452 tra d e  lis ts  were 
d is tr ib u te d  by these offices, w hile 58,553 v isito rs ap p lied  fo r assist 
ance in  h a n d lin g  e x p o rt tra d e  problem s.

T h e  fiscal ye ar  began w ith  11 d is tr ic t and  36 cooperative  offices. 
These la t te r— the cooperative  offices— are  established w ith in  com 
m erc ial bodies in  th e  la rg e r  cities. W hile  th e  expenses are  pa id  
by th e  bodies them selves, th e  bu reau  fu rn ishes free  p rac tica lly  the 
sam e services p ro v ided  fo r  th e  d is tr ic t offices. No new  d is tr ic t offices 
were established, bu t a cooperative  office w as opened in  the  Tacom a, 
W ash ., C ham ber o f Com m erce.

D u rin g  th e  year a num ber o f fo re ign  tra d e  conferences were 
a rran g ed  fo r by  th e  d is tr ic t m anagers in  cooperation  w ith  th e  local 
com m ercial o rgan iza tions. T h e  pu rpo se  o f these conferences w as to 
b rin g  th e  b u reau ’s service to  th e  a tten tio n  o f business m en an d  to 
crea te a  fu r th e r  in te re st in  ex p o rt trade . S uch m eetings, o f  va ry in g  
size and  cha racter  and  u n ifo rm ly  ve ry  successful, were held  in 
S eattle , P o r tla n d , S an  F rancisco , Los A ngeles, C leveland, S t. Louis, 
B oston , and  P rovidence. T h e  offices have  been able to  accom plish 
m uch in  th e  w ay o f tra d e  p rom otion , as is  am p ly  dem onstra ted  
elsew here in  th is  rep ort.

B esides trad e -in fo rm a tio n a l artic le s th a t  a re  sent from  W ash in g 
to n  to  th e  field offices, these offices have  p rep a red  item s fo r  the 
p ress based on m ater ia l w hich  has been deem ed o f special in te re st 
to  th e  local clientele. A s an exam ple  o f th is , th e  S t. L ouis d is tr ic t 
office m ade pub lic  m ore th an  9,000 colum n inches o f com m ercial 
in fo rm a tio n  in  new s and tra d e  pa p e rs  th ro u g h o u t its  d i s t r i c t -  
eq u ivalen t to  1 y2 colum ns p e r  business d ay  in  th e  year. F o r  the 
S ea ttle  office, d u r in g  th e  pe rio d  betw een J a n u a ry  1 and Ju n e  30, 
1926, the  figure w as 6,307 colum n inches.

T he cooperative  offices were unu sually  active  d u r in g  th e  p a s t year, 
and  every effort w as m ade to  encourage  them  to  rend er m ore specific 
service to  th e ir  contacts. T h ey  have  been u rg ed  to  fo rm  active 
fo re ign  tra d e  com m ittees and  fo re ign  tra d e  clubs.

W h a t are  th e  benefits and  advan tages accru ing  to  th e  A m erican  
business m an from  the  m aintenance o f these d is tr ic t offices? Briefly, 
the  offices b rin g  a vast fu n d  o f in fo rm a tio n , to ge th e r w ith  a ll so rts  o f 
m ore im m ediate  trade -p ro m otiv e  helps, r ig h t to  the  business m an ’s 
desk— to h is te lephone receiver. B y  m erely  “ r in g in g  up  the  d is tr ic t 
office,” o r m ak in g  a sh o rt v isit there , o r address in g  a le tte r  to  w hich 
he w ill receive a rep ly  in a d ay  o r tw o, he can estab lish  contact 
w ith  an  o rg an iza tion  rep re sen tin g  in tensive, w orld -w ide  com m ercial 
e ffort over a lo ng  period  o f years. I t  is scarcely figu ra tive  to  say 
th a t , i f  h is  is  a “ phone in q u iry ,” he  can be “ hooked up  ” in  one 
m in u te  w ith  th e  bazaa rs o f B om bay, th e  m in in g  reg ions o f  P e ru , 
the im p o rt houses o f the  In te rn a tio n a l S ettlem en t a t S ha ng ha i, 
the  wool m arke ts o f  A us tra lia , o r the  custom houses o f B arcelona 
o r C onstan tinople .

E a ch  office keeps its  clientele in fo rm ed  reg a rd in g  fo re ign  condi 
tions an d  developm ents th a t  a re  pecu lia rly  p e rtin e n t to  th e  local
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industries an d  cha ra cteris tic  exp ort efforts. E a ch  office offers de 
pendable d a ta  and  advice on th e  m an ifo ld  techn ica l de ta ils  th a t  m ay 
arise in h a n d lin g  an e x p o rt sh ipm en t. H ow  to  m ark  canned salm on 
for I ta ly ;  w hen th e  E cu ad o ria n  consu lar fee o f 20 pe r cen t was 
ab ro ga ted ; the  im p o rt d u ty  on gold  jew elry  to  C h in a ; th e  ty p e  of 
steam ship service betw een C uracao  and  M aracaibo— these a re  sam 
ples o f in qu iries th a t  such an office is answ ering  every day  by te le 
phone o r le tte r.

M ore th a n  $2,000,000 is  th e  am oun t o f business ob tained and  sav 
ings effected d u rin g  the  p ast ye ar  th ro u g h  th e  services o f ou r 
o rgan iza tion  in th e  New Y o rk  d is tr ic t, according  to  a com pila tion  
of records a t  th e  bu reau ’s N ew  Y ork  office. T he  sum  of th e  sales 
th a t can be a ttr ib u te d  to  th e  b u reau ’s w ork  w ith  m ore o r less defi 
niteness is $1,902,010, w hile th e  value  o f th e  savings th a t  w ere 
m ade possible th ro u g h  a reso rt to  o u r fac ilities is  figured  a t $237,000.

T y p ica l com m ent on th e  ac tiv ities o f th e  N ew  Y ork  office is th a t  o f 
a firm  ex p o rtin g  firearm s w hich  says th a t  the  coopera tion  o f the  
d istric t office “ has been th e  m eans o f increasing  ou r exp ort business 
to a g re a t ex ten t ”— and  i t  figures th a t  “ ex ten t ” a t  $40,000 fo r the  
year 1925-26.

T he resu lts  a tta in e d  in th e  te r r i to ry  covered by the  S an  F rancisco  
office are  notab le  fo r the  very la r^ e  am ounts o f fo re ign  business 
th a t a re  a ttr ib u te d  d irec tly  to  th e  efforts o f th e  office.

T w en ty -tw o  firm s in  th is  reg ion  re p o rt th a t  they  obta ined new 
business d u r in g  1925-26 to ta lin g  $1,225,898 in consequence o f the  
service p rov id ed  by th e  bu reau , an average  o f $60,000 p e r  firm .

E leven firm s sta te  th a t  they  m ade 205 tra d e  connections by using  
trade op p o rtu n itie s d issem inated by th is  office and  th a t  the  new 
business re su lt in g  from  these connections has am ounted th us fa r  to 
$293,483.

T he lis ts  o f prospective  fo re ign  buyers fu rn ish ed  by th e  office 
have also been f ru i t fu l  in  enab lin g  Pacific coast com panies to  es tab 
lish p ro fitab le  com m ercial re la tion s ab ro ad ; th is  is show n in th e  case 
of six firm s w hich re p o rt 35 connections m ade th ro u g h  the  use of 
such tra d e  lis ts  and  b r in g in g  in business to the  am ount o f $39,470.

Tw o firm s sta te  th a t  th e  w ork  o f th e  bu reau  o rga n iza tio n  enabled 
them  to  ob ta in  $11,200 m ore business in  o ld t ra d in g  areas.

D efinite savings as a re su lt o f the  bu re au ’s services are, fro m  th e  
natu re  o f th e  case, som ew hat difficult to  calculate, bu t five firm s are 
able to  give  figures to ta lin g  $6,339 as th e  value o f th e  assistance 
afforded a long th a t  line  by th e  S an F rancisco  office.

A  w ell-know n A m erican  m oto r-car com pany in  th e  M iddle  W est, 
w riting  to  ou r C hicago office, va lues a t  $250,000 th e  am ou n t of 
fo reign  business w hich i t  ha s ob tained d u r in g  the  p a s t y ea r th ro u g h  
services rendered  by th e  bureau . A nd , as ind ica ted  elsew here, th is  
com pany estim ates a t $40,000 th e  savings effected d u r in g  th e  same 
period  th ro u g h  rep o rts  o r advice su pp lied  by ou r o rgan iza tion . 
“I t  m ay  be m ore,” th e  ex p o rt m anager says o f th e  estim ate  o f bu reau- 
prom oted  sales. W ith  m uch th e  same feeling , ano th er com pany 
which subm its a figure o f $50,000 m akes th is  n o ta t io n : “ T h is  e s ti 
m ate is ex trem ely  conservative , as ou r m ailin g  lis ts  a re  m ade up  
very la rg e ly  o f in fo rm atio n  received from  th e  bureau , and  the
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am o un t o f business we have ob ta ined  fro m  these lis ts  is m any  times 
th e  estim ate  above sta ted .” ,

A  com pany w hich rep o rts  $20,000 w orth  o f business th ro u g h  the 
bu reau  d u r in g  1925-26 s a y s : “ T he fo rego ing  figures do no t by 
any  m eans adequately  reveal the  benefit w hich has accrued  to  us 
by  th e  service g iven  by th e  b u re a u ; th e  connections w hich  have 
g iven  us th e  business above m entioned w ill give us as m uch business 
th e  rem ain in g  six m on ths o f th is  year, and  new accoun ts whose 
nam es w ere g iven  us by  tra d e  com m issioners should  sw ell th is  
to ta l.”

O ne com pany in  th e  C hicago d is tr ic t says th a t  i t  has received 
o rde rs fro m  m ore th a n  25 p e r  cent o f th e  new nam es of fo reign  
dealers supp lied  by th a t  office. O ne o f th e  m ost fam ous o f A m erican  
m an u fa c tu rin g  com panies— a firm  whose p ro d u ct is  li te ra lly  a house 
ho ld  w ord—gives th is  significan t testim ony  in  a le tte r  to  the  d is 
t r ic t  m anager a t C h icago : “ W e have no hesitancy in  s ta t in g  th a t 
m uch o f ou r business in  fo re ign  coun tries is based on in fo rm atio n  we 
have received fro m  th e  B ureau  o f F ore ign  and D om estic Com m erce.”

O ne im p o rt an d  e x p o rt house w r ite s : “ T he service is im prov ing  
a ll the  w hile and  is an  absolute necessity fo r the  fo re ign  tra d e  of 
ou r exp orte rs .”

T he C hicago office to ta ls  m ore th an  h a lf  a m illion, d o lla rs ’ w orth  
o f business fo r  1925-26 in  th e  cases w here  i t  w as possible fo r  firm s 
to  assign a definite va lue  to  tra d e  ob tained th ro u g h  th e  bu reau ’s 
efforts, bu t th e re  is am ple evidence to  show th a t  th e  ac tual figure 
w as p robab ly  several tim es th is  am ount.

“I n i s  com pany  has secured app ro x im a te ly  $4,000,000 o f business 
in  [a S ou th  A m erican  c o u n try ] ,” a New E n g lan d  firm  o f o u ts ta n d 
in g  prom inence w rites to  the  b u reau ’s B oston office, “ and  your 
inves tig a tion s and  rep o rts  m a te ria lly  assisted us in  secu ring  th is  
business.”

T h is  is  on ly  one o f  m any  instances in  w hich , th o u g h  a precise value 
can  no t rea d ily  be set on th e  e lfo rts p u t  fo r th  by  th e  d is tr ic t office, 
acknow ledgm ent is m ade th a t  i t  has co n trib u ted  su bs tan tia lly  to 
th e  consum m ation  o f very  im p o rta n t business und ertak ings.

I n  various o th er  cases the  com panies served do find i t  possible to 
evaluate , r a th e r  definitely, the  resu lts  a ris in g  fro m  th e  bu reau ’s local 
service, and  fo r  th e  New E n g lan d  office th e  to ta l recorded d u rin g  
th e  fiscal ye ar  1926 is  $634,593. T h is  am o u n t rep resen ts business 
w hich  th e  office has enabled 40 firm s to  obta in . These inc lude  con 
cerns in m ost o f th e  ty p ic a l New E n g lan d  ind ustries , such as te x 
tiles  and  le a th e r p roducts.

G ra tify in g  success has been a tta in ed  by th e  bu reau ’s office a t 
D e tro it , w hich  has been in op era tio n  fo r a period  o f only tw o years. 
T he num ber o f firm s c u rre n tly  served by  th is  office is abou t 550— 
includ ing , o f course, m any o f th e  g re a t firm s in  th e  au tom otive  in du s 
try . T w en ty -tw o  firm s— rep resen tin g  less th a n  5 p e r  cen t o f those 
who have been helped in  one w ay  o r ano the r by th e  b u reau ’s local 
staff— rep o rt business to th e  am oun t o f $405,895 d u rin g  th e  fiscal 
ye ar  as a resu lt o f th e  services o f th e  D e tro it office.

T h is  to ta l includes various o rde rs in  G reece, fo r  one firm , to  the  
sum o f $93,255. A n o the r concern ob ta ined  a  l i t t le  m ore  th a n  $50,000 
in  A u s tra lia n  business d u r in g  th e  first six m onths o f 1926 in  con 
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sequence of team w ork betw een th e  bu reau ’s D e tro it a n d  A u s tra lia  
offices.

T he figures m entioned above do no t include la rge  savings effected 
th rough  advice g iven  by th e  D e tro it office fo r th e  pu rpose  of e lim in a t 
ing w astefu l m ethods o f expo rting . Ten firm s advised th e  office o f 
such savings to ta lin g  $74,825.

T he concrete achievem ents ind ica ted  here  rep resen t, rou gh ly , a 100 
per cent increase oyer the  am ount o f dollars-and-cen ts resu lts  re 
ported fo r  D e tro it d u r in g  the p reced ing  fiscal year.

In com parison  w ith  these know n com m ercial benefits m oun ting  
nearly  to  the  ha lf-m illio n  m ark , it is w o rth y  of note th a t the cost of 
m ain ta in in g  th e  d is tr ic t office a t D e tro it is less th an  $15,000 a year.

O ne firm  sta tes th a t " i t  w ould have been phy sica lly  and  financia lly  
im possible fo r  us to  ob tain  [elsew here] th e  in fo rm atio n  su pp lied  us 
by th e  d epa rtm en t."  A  firm  th a t is s till in  the  early  stages o f export 
effort w rites th a t “ we could not have m ade a s ta r t  a t a ll w ithou t the 
help of th e  d e p a rtm en ts '

In  (he te r r i to ry  assigned to the  bu reau ’s d is tr ic t office a t P h ila 
de lph ia th ere  are  m any o f the  very w ell-know n in d u s tr ia l estab lish 
m ents o f the  U n ited  S tates. I t  is in te re stin g  to  find th a t , w here such 
concerns are  engaged  in ex p o rt trad e , they  are  a lm ost inv ariab ly  
num bered am ong the clients o f th e  office.

A  firm  th a t  m an u fac tu re s tra ck  devices a ttr ib u te s  “ about SO per 
cent of i ts  expo rt business ”  to  the  d ire c t and  ind irec t assistance o f 
the  bureau , ex tended th ro u g h  th e  P h ilad e lp h ia  office. I t  s ta tes th a t 
the bu reau  has enabled i t  to ob ta in  o rde rs fro m  th ree  dealers in 
South A fric a , th ree  in A u s tra lia , tw o in M exico, and  one each in 
S pain . H o lland , C olom bia. P o r to  R ico, J a v a , and  New Zealand.

“ V ery  beneficial f irs t-h and  in fo rm a tio n ” on fo re ign  possib ilities 
is obta ined a t the  P h ilad e lp h ia  office by one o f the  la rgest of A m eri 
can rad io  com panies, acco rd ing  to  a sta tem en t by its  exp ort d e p a r t 
m ent, w hich  adds th a t “ th ro u g h  your service we are  k e p t up  to da te 
and  ab reas t o f the tim es, a t  p rac tica lly  no expense to  us." A nd. 
show ing th e  actual va lue  o f these fac ilities , th is  com pany w rites :

T o  g i v e  a n  e s t i m a t e  o f  r h e  b u s i n e s s  r e c e i v e d  e i t h e r  d i r e c t l y  o r  I n d i r e c t l y  
t h r o u g h  t h e  D e p a r t m e n t  o f  C o m m e r c e  i n  o u r  f i r s t  y e a r  o f  f o r e i g n  s a l e s — e x 

c l u s i v e  o f  t h e  s e r v i c e  r e n d e r e d — w e  w o u l d  s a y ,  i n  d o l l a r s  a n d  c e n t s ,  a p p r o x i 

m a t e l y  .$ 3 0 ,0 0 0 . I f  w e  c o u l d  o n l y  s e t  a  v a l u e  o n  t h e  s e r v i c e ,  t h e  f i g u r e  w o u l d  
r u n  v e r y  m u c h  h i g h e r .

A n other concern, dealing  in m in era l p rod uc ts , says: “ Y ou r rep orts  
on some *of th e  S o u th  A m erican  tra d e  w ill develop, we believe, in to  
very b ig  business w ith  us .”

T w en ty -six  expo rte rs, out o f the hu n dred s served  b y  th e  New 
O rleans office, rep o rt an estim ated  value  o f th e  bu reau ’s services, d u r 
ing th e  p a s t year , am ou n tin g  to  m ore th a n  $913,000. O ne com pany 
reports  tw o o rde rs received from  contacts m ade th ro u g h  the  bureau  
which resu lted  in  $33,163.82 w orth  o f business; th is  rep resented  
m erely tr ia l  orders, and  th e  firm  sta tes th a t  n ex t ye ar  th e  business 
which the  bu reau  m ade possib le in these  cases will am oun t to  $70,000 
a t least. T h is la t te r  figure fo r  p rospective  fu tu re  tra d e  is, o f course, 
not included in  th e  sum  first given.

F o r  a va rie ty  o f reasons, several la rg e  exp orte rs  to w hom  service 
has been rendered  do no t find i t  feasible to  p lace a figure on the
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resu lts  a tta in ed . C are fu l ca lcula tion from  various sta tis tic s and  
estim ates a t hand  in th e  New O rleans office c learly  ind ica te  th a t , if 
it were possible to ge t an expression from  every exp orte r in the  d is 
t r ic t , it w ould be fo und  th a t  the  ac tu al to ta l value, fo r the  year, 
of the bu reau ’s service in th is  te r r i to ry  was w ell over $2,000,000.

" T he rep o rts  w hich we have received from  you have been used 
as an im p o rta n t fac to r in th e  m ak ing  o f p lans fo r the  opera tion  of 
our fo re ign  de p a rtm en t,” a very  w ell-know n beverage com pany 
w rites to the A tla n ta  office of the  bureau , and it is added th a t  11 th is  
service, if  judg ed  only on the basis o f its  cost to  us h ad  we been com 
pe lled  to secure i t  by m eans of ou r own personnel, is w orth  m any 
thou sand s o f do llars to us.”

T h is le tte r  is ty p ica l of m any w hich te s tify  to th e  im portance  of 
the  assistance afforded to m an u fa c tu rers and  expo rte rs in the  sou th 
eastern  paxt o f th e  U n ited  S ta tes. A c tua l dollars-and-cen ts results 
traceab le  to such service d u r in g  th e  fiscal year 1926 have  been 
tab u la ted  to a to ta l of $196,276, rep orted  by 12 firms.

C erta in  excerpts fro m  a le tte r  addressed to  the  b u reau ’s office 
a t P o rtla n d , O reg., by the  P o r tla n d  C ham ber o f Com m erce serve to 
em phasize typ ica l services th a t  a re  cha ra cteris tic  no t only o f this 
but o f a ll th e  o th er offices. “ O ne o f the m ost im p o rta n t services 
w hich could be ren dered ,” the cham ber w rites, “ is b r in g in g  men 
in terested  in fo re ign  tra d e  and  the  p rodu cts o f O regon to th is 
te r r i to ry  fo r first-hand  acquain tance .” A nd  it continues as follow s:

Y o u r  o f f ic e  i s  c o n t i n u o u s l y  b r i n g i n g  t o  u s  t r a i n e d  m e n  f r o m  y o u r  d e p a r t m e n t  
w h o  h a v e  s p e c i a l i z e d  i n  t h e  r e q u i r e m e n t s  o f  s o m e  f o r e i g n  t e r r i t o r y  o r  i n  s o m e  
s p e c i a l  c o m m o d i t y  o r  c o m m o d i t i e s .  T h e y  d i s c u s s  t h e  p r a c t i c a l  p r o b l e m s  w i t h  
o u r  t r a d e r s .  T h i s  i s  o f  i n e s t i m a b l e  v a l u e .

A c t u a l  c o n t a c t s  h a v e  b e e n  m a d e  b y  y o u r  o f f ic e  f o r  t r a d e r s  i n  o u r  S t a t e  
d i r e c t l y .  I n f o r m a t i o n  a n d  c o o p e r a t i o n  i n  o t h e r  w a y s  h a s  m a t e r i a l l y  a i d e d  in  
f u r t h e r i n g  c o n t a c t s  a n d  c o n n e c t i o n s .

Y o u r  d e p a r t m e n t  f u r n i s h e s ,  t h r o u g h  y o u r  o f f ic e ,  d e p e n d a b l e  r e p o r t s  c o m p i l e d  
b y  e x p e r t s  o n  t h e  g r o u n d ,  f r o m  a l l  t h e  p r i n c i p a l  c o u n t r i e s ,  c o v e r i n g  a l l  t h e  
p r i n c i p a l  c o m m o d i t i e s  t h a t  m a k e  u p  o u r  f o r e i g n  t r a d e .  I t  w o u l d  b e  i m p o s s i b l e  
f o r  a  c h a m b e r  o f  c o m m e r c e  o r  c o m m e r c i a l  o r g a n i z a t i o n  t o  g e t  r e p o r t s  s u c h  
a s  y o u  f u r n i s h .  Y o u  f u r n i s h  t h e  m o s t  r e l i a b l e  i n f o r m a t i o n  o u r  t r a d e r s  c a n  p r o 

c u r e  o n  t h e i r  p a r t i c u l a r  c o m m o d i t i e s  o r  i n  r e g a r d  t o  t h e i r  s p e c i f i c  p r o b l e m s .

Y 'o u r  o f f ic e  f u r n i s h e s  d e t a i l e d  a n d  d e p e n d a b l e  i n f o r m a t i o n  a s  t o  l i s t s  o f  
b u y e r s  i n  f o r e i g n  m a r k e t s ,  m a r k e t  s u r v e y s  o n  o u r  t r a d e r s ’ p a r t i c u l a r  g o o d s  
a b r o a d ,  t h e  b e s t  a n d  m o s t  s u c c e s s f u l  m e t h o d s  b e i n g  e m p l o y e d  b y  A m e r i c a n  
f o r e i g n  t r a d e r s  a s  r e g a r d s  p a c k i n g ,  s h i p p i n g ,  c r e d i t s ,  t r a d e  c u s t o m s  a n d  p r a c 

t i c e s ,  s t a t i s t i c s  o n  e x p o r t s  f r o m  a n d  i m p o r t s  i n t o  t h e  U n i t e d  S t a t e s ,  a s  w e l l  
a s  s t a t i s t i c s  o n  e x p o r t s  a n d  i m p o r t s  i n  f o r e i g n  c o u n t r i e s  b y  c o m m o d i t i e s ,  e t c .  
T h i s  i s  o f  t r e m e n d o u s  w o r t h  t o  o u r  b u s i n e s s  m e n .

T Y e a r e  a b l e  t o  g e t  f r o m  y o u  r e p o r t s  o n  t h e  s t a n d i n g  a n d  b u s i n e s s  i n t e g r i t y  
o f  f o r e i g n  f i r m s  w i t h  w h o m  A m e r i c a n  t r a d e r s  m i g h t  w i s h  t o  f o r m  c o n n e c t i o n s .  
T h i s  s e r v i c e  i s  f u r n i s h e d  p r o m p t l y  b y  y o u .  e n t i r e l y  f r e e  o f  c h a r g e .

Y o u  f u r n i s h  a  f u r t h e r  s e r v i c e  o f  s p e c i a l  v a l u e  i n  t h e  f o r m  o f  t h e  d u t i e s  a n d  
t a r i f f  r e g u l a t i o n s  o n  A m e r i c a n  g o o d s  a b r o a d .

Y o u r  o f f i c e  g i v e s  a  q u i c k  a n d  g e n e r a l  d i s t r i b u t i o n  o f  i n f o r m a t i o n  r e g a r d i n g  
p e n d i n g  m a t t e r s  o f  m o m e n t  i n  t i m e  t o  b e  o f  v a l u e — i n  o t h e r  w o r d s ,  w h i l e  i t  i s  
s t i l l  n e w s .  A s  a  c o n c r e t e  e x a m p l e  o f  t h i s ,  r e f e r e n c e  m i g h t  b e  m a d e  t o  t h e ,  
i n f o r m a t i o n  f u r n i s h e d  t h i s  c h a m b e r  r e g a r d i n g  t h e  p r o p o s e d  i n c r e a s e  i n  d u t y  
o n  g r a i n  a n d  o t h e r  P a c i f i c  c o a s t  c o m m o d i t i e s  w h i c h  w a s  u n d e r  c o n s i d e r a t i o n  b y  
t h e  J a p a n e s e  D i e t  i n  T o k y o  a t  i t s  l a s t  s e s s i o n .

T h e  i n t e r e s t  w h i c h  o u r  G o v e r n m e n t  i s  s h o w i n g  i n  t h e  d e v e l o p m e n t  o f  f o r e i g n  
t r a d e  t h r o u g h  y o u r  b u r e a u  i s  s t i m u l a t i n g  i n t e r e s t  i n  f o r e i g n  t r a d e  i n  o u r  S t a t e  
a n d  c i t y ,  t h e  v a l u e  o f  w h i c h  i s ,  o f  c o u r s e ,  c u m u l a t i v e  a n d  w i l l  b e  m a t e r i a l l y  
r e a l i z e d  u p o n  i n  t h e  f u t u r e .
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T his sta tem en t show s conclusively w hy the P o r tla n d  office has been 
able to  b rin g  abou t actual dollars-and-cen ts resu lts  fo r  the tra d e rs  
of its  d is tr ic t in  a g rea t num ber o f specific instances.

M an j’ firm s th a t  have been served by the  S ea ttle  office o f the  
bureau have no t ye t been able to  estim ate  th e  concrete value o f these 
services, b u t i t  is w orth y  of note  th a t  th u s  f a r  10 firm s rep o rt busi 
ness to ta lin g  $308,000 d u r in g  1925-26 as a resu lt of in fo rm atio n  and 
help w hich th is  o rg an iza tio n  p rovided . F ive  o th er  firm s te s tify  
th a t decidedly w orth -w hile  savings were m ade possible.

“ O u r estim ate o f the  business we have received th ro u g h  your 
bureau w ould be $15,000 to  $20,000 an n u a lly ,” a lum ber com pany in 
the cen tra l M ississippi d is tr ic t w rite s to  th e  S t. L ouis office. A n o the r 
firm, m an u fa c tu rin g  an artic le  o f un iversa l use, says : W e are  show 
ing th is  year, u p  to th e  p re sen t tim e, m ore th a n  30 p e r  cent increase 
in ou r exp ort business, and  we feel su re  th a t  a g re a t deal o f it is due 
to the  el fo rts  o f consuls and  tra d e  com m issioners as well as the 
service we have  secured from  th e  D ep artm en t o f C om m erce.”

A  com pany in  th is  d is tr ic t w h ich  m akes m eta l a rtic les says th a t  
its ex p o rt business has been increased betw een 700 and 800 pe r 
cent as a d ire c t or in d irec t consequence o f various bureau  services.

V A R I E D  P H A S E S  O F  T R A D E - P R O M O T I V E  A C T I V I T Y  A B R O A D

In  a  p reced ing  section o f th is  rep o rt th ere  have  been cited the 
ou ts tand ing  do llars-and-cen ts achievem ents by th e  b u reau ’s fo re ign  
offices d u r in g  th e  p a s t fiscal year. I n  th e  p a ra g ra p h s  th a t  follow , 
various o th er  aspects o f th e ir  w ork  w ill be considered.

A t th e  beg in n ing  of th e  fiscal ye ar  1925-26 th e  bu reau  w as m ain 
ta in in g  fo re ign  offices a t A lex an d ria  ( E g y p t) ,  A thens, B a tav ia  
( J a v a ) ,  B erlin , B ogo ta (C o lom bia ), B om bay, B russe ls , B ucharest, 
Buenos A ires, C alcu tta , C onstan tinop le , C openhagen, H ab an a, T he  
H ague, H am b u rg , H e ls in g fo rs (F in la n d ) , Jo h an n esb u rg , L im a, L o n 
don, M ad rid , M an ila . M elbourne, M exico C ity , M ontevideo, M on 
treal, O ttaw a , P a r is , P ek in g , P rag u e  (C zechoslovak ia), R iga  (L a t 
v ia) , R io de Ja n e iro . Rom e, S an  J u a n  (P . R .) , S an tia go  (C h ile ), 
Sao P ao lo  (B ra z il) , S ha ng ha i, S tockholm , Tokyo, V ienna, an d  W a r 
saw. D u rin g  the  year th e  bu reau  established tw o new  fo re ign  offices— 
one a t S ydney , A u s tra lia , and the  o ther a t B arcelona , S p a in  
(subord inate  to M a d r id )— m ak in g  a to ta l o f 42 offices m ain ta ined  
in 35 fo re ign  countries. T he A m erican  personnel of these offices 
to ta ls 22 com m ercial a ttachés, 40 tra d e  com m issioners, 43 assistant 
trade com m issioners, and  20 A m erican  clerks.

T he services ren dered  by th e  fo re ign  offices have grow n rap id ly  
both in  num ber an d  va rie ty . T he item s in  th e  succeeding pages—  
com prising m erely  some ty p ica l exam ples— afford a conception of th e  
p rac tical and  h igh ly  diversified  activ ities. E m phasis  is he re  placed 
on concrete services in p a r tic u la r  cases, and re la tive ly  li ttle  a tte n tio n  
is g iven  to  the  m ore rou tine  func tions, w hich, if  space were av ail 
able, m igh t p rofitab ly  be accorded extensive considera tion .

Such a func tion , fo r exam ple, is the  g rea t volum e o f com m ercial 
rep orting  by  th e  b u reau ’s offices— covering  every phase  o f trade , 
in dus try , an d  economics— th ro u g h  w hich th e  A m erican  business com 
m un ity  is k ep t in tim ate ly  in touch w ith  developm ents ab road  th a t
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have a  v ita l re la tio n  to  a ll o u r e x p o rt in terests . D u rin g  th e  p ast 
year, 10,915 rep o rts  and  42,723 tra d e  le tte rs  w ere received from  
Ihe  bu reau ’s fo re ign  service. T h is  an d  sim ilar  aspects o f th e  w ork 
are  fam ilia r , by now , to  n ea rly  a ll A m ericans concerned w ith  fo re ign
trade .

I t  is p robab le  th a t  no w ork  o f th e  field officers is m ore im p o rta n t 
th an  th e  so-called m issionary  w ork  w hich  these rep resen ta tiv es do in  
the U n ite d  S ta te s a f te r  th ey  have  served several years  ab road . D u r 
ing the  fiscal year  1926, 45 field officers re tu rn ed  to  th e  U n ite d  S ta tes. 
W hile in th is  coun try  they  v isited 264 c ities, delivered  170 addresses 
on m arke ts fo r A m erican  goods ab road , and  he ld  m ore th a n  2,000 
in d iv id u a l conferences w ith  business m en in terested  in developing 
m arke ts ab road  fo r  th e ir  p roducts.

S E C U R I N G  E F F E C T I V E  F O R E I G N  R E P R E S E N T A T I O N  F O R  A M E R I C A N  G O O D S

O ne of the  im p o rta n t func tio ns o f the bu reau ’s fo re ign  rep re se n ta 
tives has been th a t  o f estab lish ing  connections betw een A m erican  
expo rters  and  capable, reliab le agen ts o r prospective  pu rchase rs 
abroad .

T h e  bu reau ’s L ondon office is recognized by the  B ritish  com m ercial 
com m unity as th e  cen ter fo r in fo rm atio n  reg a rd in g  A m erican -m ade 
goods, am i m any and  va ried  inqu iries from  B ritish  buyers re g a rd in g  
th e  sources o f p a r tic u la r  A m erican  m an ufac tu res and raw  m ateria ls  
are  received daily . These in qu iries th e  L ondon  office sends no t 
only to  th e  bu reau  a t  W ash in g to n  bu t also to th e  4,000 agen ts of 
A m erican  firm s in  London. T h is  service o f b rin g in g  m em bers of 
the  B ritish  com m ercial com m unity in  touch  w ith  A m erican  su p 
p lie rs  o r th e ir  L o ndon  agen ts is one o f th e  m ost p ro du ctiv e  ac tiv ities 
p f the  L ondon office. I n  th is  m ann er new d is tr ib u te rs  fo r  A m erican  
goods are  cons tan tly  being  obta ined , an d  sales resu lting  from  th is  
service ru n  in to  several m illions o f do llars  an nually .

D u rin g  the  p ast ye ar  the  P a r is  office gave d ire c t he lp  to  52 A m er 
ican m an u fa c tu rers in  find ing  su itab le  agen ts fo r th e ir  p roducts.

O f  p a r tic u la r  in te re st am ong the  achievem ents o f T he  H ag u e  office 
d u r in g  the  year w as its  success in  ob ta in in g  local agen ts fo r such 
A m erican  com m odities as autom obiles, tra c to rs, e lectrical appliances, 
g rin d ers, h ickory g o lf  sh afts , etc.

T he  office a t H e lsing fo rs, F in la n d , hand led  m ore th a n  100 business 
op p ortu n itie s, d irec tly  p laced  20 rep resen ta tions  fo r A m erican  firm s, 
and assisted in  p lac in g  10 ad d itio n a l agencies. C onsiderable assist 
ance was g iven  to th e  agencies in  so lv ing  th e ir  problem s o f d is tr i 
bution .

A t V ienna agency connections w ere established on ab rasive  m a 
chinery . asbestos, autom obile accessories, autom otive  m ach inery , ru b 
ber balloons, p ap e r bags, m otors, cu lverts , p a in ts  an d  varnishes, and  
canned goods.

M any inqu iries reg a rd in g  little -know n A m erican  p roducts, a d 
dressed to th e  b u reau ’s S ydney  office by  A u s tra lia n  business houses, 
have resu lted  in  the  estab lishm en t o f new agencies fo r  A m erican  
goods. These inqu iries have rang ed  a ll th e  w ay from  p a p e r d r in k 
ing  cups an d  rubb er ap rons  to  re fr ig e ra tio n  m ach inery  and  trac to rs.

In it ia l an d  rep ea t o rde rs re su lt in g  fro m  agency connections ob 
ta in ed  fo r  A m erican  firm s by th e  S tockholm  office d u r in g  th e  p ast
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year to ta led  several hu n d red  tho usan d  dollars. T h e  com m odities 
included autom obiles, p ianos, paraffin, so lde ring  salts , office a p p li 
ances, tobacco, tools, d ru gs , e lec trica l appliances, etc.

T he A th ens office w as in stru m en ta l in  ob ta in in g  fo r  A m erican  firm s 
75 local rep resen ta tives to  hand le  va rious A m erican  com m odities.

T he im p ortance  o f th e  Jo h an n esb u rg  office as a cen tra l c learing  
house o f com m ercial in fo rm atio n  fo r  A m erican  firm s an d  rep re se n ta 
tives established  in  th a t  te r r i to ry  has increased stead ily . M ore  th a n  
2,000 persons called a t th è  office fo r  com m ercial in fo rm a tio n  d u rin g  
the year. T rad e  lis ts  c a rry in g  thousands  o f nam es o f A m erican  
m an ufactu re rs w ere fu rn ish ed  to  in qu ire rs, w hile, on th e  o th er  h an d , 
assistance was g iven  to  A m erican  im po rte rs o f noncom petitive  raw  
m aterials.

T he B ogo ta office has afforded m uch valuable  assistance to  A m eri 
can com m ercial tra v e le rs passing  th ro u g h  C olom bia, and  a  la rg e  
num ber o f  local rep resen ta tiv es fo r  A m erican  firm s w ere ob tained 
th rough  th e  d irec t e fforts  o f th is  office.

A  num ber o f agency connections established fo r  A m erican  firm s 
th rough  the  efforts o f th e  H a b an a  office have  resu lted  in  su bs tan tia l 
orders fo r  such com m odities as m ach inery , p ap e r, an d  construction 
m aterials.

A t M ontevideo, U rug ua y , local rep resen ta tives w ere ob ta ined  fo r 
A m erican firm s o n . com m odities ra n g in g  fro m  passenger au tom o 
biles and  m oto r busses to  co ld-storage  p o u ltry  and horseshoe nails.

A t R ig a , L a tv ia , su itab le  agen ts were fo u n d  fo r  a la rg e  num ber o f 
A m erican p rodu cts— fro m  to y  balloons and  sta tio n e ry  supp lies to  
tran sp o rta tio n  equipm ent.

A gencies established  th ro u g h  th e  ac tiv ities o f th e  office a t A lex 
an d ria , E g y p t, resu lted  in  in itia l o rd e rs  am o u n tin g  to  m any  th o u 
sands o f dollars. I n  severa l in stances te m p o ra ry  local agencies 
were secured fo r  A m erican  firm s b id d in g  on E g y p tia n  G overnm en t 
contracts.

T he B uenos A ire s office fu rn ish ed  an A m erican  com pany  the  con 
nections necessary to enable i t  to  estab lish  fac to rie s in  A rge n tin a  
which w ill u tilize  fro m  5,000,000 to 10,000,000 pounds o f b u tte rm ilk  
annually.

D u rin g  the  p ast year  th e  B erlin  office canvassed th o ro ug h ly  sev 
eral thousand G erm an firm s as possible pu rchasers o f A m erican  
goods. W o rld  T rad e  D irec to ry  re p o rts  on 800 o f these firm s were 
sent to  th e  bureau , and  240 specific tr a d e  op p ortu n itie s were sub 
m itted. A  card -index  file o f actual and prospective  G erm an  
custom ers, classified according  to  com m odities hand led , has been 
bu ilt up  in th e  B erlin  office. T h is  w ork has been carrie d  so fa r  
th a t now an A m erican  rep resen ta tive  com ing to  G erm any  fo r  th e  
first tim e can w ith in  a few  m inutes be given a com prehensive lis t of 
the m ost like ly  pu rchasers and agen ts fo r h is p roducts.

T he instances ju s t cited w ill serve to  il lu s tra te  th e  ch a rac te r o f the 
w ork w hich each o f the  fo re ign  offices is accom plish ing  a long th is  
line.

A I D  I N  C O N N E C T I O N  W I T H  I .A R O E  C O N T R A C T S ,  G O V E R N M E N T A L  L O A N S ,  E T C .

Successful efforts by th e  b u reau ’s In d ia  offices to keep in tim ate ly  
in touch w ith  a num ber o f la rg e  developm ent p ro jec ts  have  m ean t
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m uch in  the  fu rth e ran ce  o f A m erican  in terests . Close contac t has 
been m ain ta ined  w ith  the  In d ia n  S to res D epa rtm en t, and a num ber 
o f im p o rta n t in qu iries fo r  tende rs have been hand led .

A t Sao P au lo , B raz il, he lp  was g iven  to  several A m erican  firms 
b idd in g  on the  $18,000,000 w a te r con tra c t and  loan.

A m ong th e  o u tstan d in g  achievem ents o f the  B ogota  (C olom bia) 
office is an  in fo rm al a rran g em en t effected w ith  the  Colom bian M in 
is try  o f P ub lic  W orks w hereby all its  p lan s fo r  expend itu res on ra il 
w ay equipm en t an d  construction w ork are  subm itted  to the  com 
m erc ial a ttach e  to  in su re  th a t  A m erican  m an u fa c tu rers w ill have  a 
f a i r  chance to  com pete fo r  th e  business. T he bud get o f th e  M inis 
t r y  o f P ub lic  W orks ca lling  fo r  such en te rp rises is u p w ard  o f $12,- 
000,000 annually .

T he  m ost im p o rta n t rep o rtin g  w ork o f the  H a b an a  office d u rin g  
th e  p a s t year  was done in  connection w ith  th e  com prehensive con 
s tru c tio n  p ro g ram , un dertaken  by the C uban G overnm ent, w hich 
includes a com plete h igh w ay  system , new G overnm en t bu ildings, 
aqueducts, and  a la rg e  num ber o f school build ings. I n  add itio n  to 
num erous rep orts  to  th e  bu reau  on th is  construction  p ro g ram , a la rge 
num ber o f A m erican  rep re sen ta tives in  C uba were g iven  accurate 
d a ta  on the  business op p o rtu n itie s offered and w ere advised re g a rd 
in g  the  in tricac ies o f th e  new  tax  system  w hich is expected to  m ake 
such an  extensive construction  p rog ram  possible.

T h e  M ontevideo office rendered  m uch valuable  assistance to a g ro up  
o f A m erican  bankers ih  th e ir  successful nego tia tions w ith  the  U ru 
gu ay an  G overnm ent reg a rd in g  th e  recently  concluded $30,000,000 
loan.

A t H e lsing fo rs m uch tim e and effo rt were g iven  by the  b u reau ’s 
office to assisting  in  the  nego tia tio ns  betw een th e  F in n ish  G overn 
m en t and  a la rge  A m erican  com pany su pp ly in g  po w er-p lan t equip 
m en t in  an endeavor to  ob ta in  a la rg e  co n tra c t in  connection w ith  a 
$10,000,000 pow er p ro ject. P ric e  considerations caused the  nego tia 
tions to  fa il, bu t m uch valuable  basic w ork  w as done w hich will 
g rea tly  fac il ita te  sim ila r nego tia tions w ith  th e  G overnm en t in  the  
fu tu re .

A t R iga , L a tv ia , m uch o f the  com m ercial a tta che ’s tim e w as de 
voted to assisting  in  nego tia tio ns  betw een the  L a tv ian  G overnm ent 
and  a g ro up  of A m erican  bankers re la tive  to  the  p lac ing  o f a $10,- 
000,000 loan  fo r L a tv ia  in  the  U n ite d  S ta tes. T hé sam e financial 
g ro up  in terested  in  th is  loan  also c a rrrie d  on nego tia tions th ro u g h  the 
R ig a  office w ith  the  d irec to rs o f th e  tw o la rg es t car  and  ra ilw ay  
accessory p lan ts  in  n o r th ea stern  E urop e  w ith  the  in ten tio n  o f p u r 
chasing  them . S hou ld  these p lans m ateria lize  the  sale o f A m erican 
m ach inery  and  equipm en t in  th is  p a r t  o f E u ro pe  w ould be enor 
m ously increased.

A D J U S T M E N T  O F  T R A D E  D I S P U T E S  A N D  D I F F I C U L T I E S

T he b u reau ’s office a t A th en s b ro u g h t to  a successful conclusion 
im p o rta n t tra d e  d ispu tes involv ing a to ta l o f $105,000.

T ra d e  com plain ts  w hich were sa tisfac to rily  ad jus ted  by the  M on 
tev ideo  office saved A m erican  firm s considerable expense in  legal 
fees. I n  one in stance  a la rg e  account was saved fo r an A m erican  firm



which, h ad  i t  no t been fo r th e  in te rven tion  o f the  com m ercial a ttache , 
w ould have  lo s t its  U ru g u ay an  client.

A n  official o f an  im p o rta n t New Y ork  bank  was successfully a ided 
by th e  bu reau ’s S tockholm  office in  th e  collection o f a c la im  o f several 
years’ s tan d in g  aga in st a Sw ed ish  firm . S im ila r assistance w as ren 
dered an A m erican  linoleum  com pany.

A n  exam ple  o f th e  trad e -d isp u te  services ren dered  by  th e  L im a 
office is th e  se ttlem en t o f a case invo lv ing  abou t $5,000, w here a local 
im porte r had  refused paym en t and  the  agen t of the  com pany h ad  
star ted  su it. T he  su it w as w ith d raw n  and  a ll charges paid .

N um erous tra d e  com plain ts  w ere ad ju sted  th ro u g h  th e  efforts ,of 
the R io de Ja n e iro  office, effecting su bs tan tia l savings fo r A m erican  
exporters, both  in  legal fees an d  in  tim e.

A n  inves tiga tion  o f cla im s a risin g  fro m  questionable  conduct of 
local rep resen ta tiv es o f A m erican  firm s w as ca rried  ou t by the 
bureau’s C alcu tta  office, an d  th e  re p u ta tio n  o f A m erican  m an u fa c 
tu rers w ith  local business houses w as th u s protected.

I n  a num ber o f instances, a t th e  request e ith er  o f a sh ip p e r or of 
the local im p o rtin g  house, the  S an tia go  (C h ile) office m ade surveys 
of m erchandise  a rr iv in g  in a defective condition. T h e  in terven tion  
of the  office in th is  m ann er p reven ted  one o f th e  la rges t im p o rtin g  
houses in C hile from  severing  connections w ith  an  A m erican  ex 
po rte r from  w hom  several tho usan d  d o lla rs ’ w o rth  o f m erchand ise  is 
purchased annually .

P R O T E C T I O N  O F  A M E R I C A N  T R A D E - M A R K S  A N D  C O P Y R I G H T S

A n  o u ts ta n d in g  fea tu re  o f th e  w ork  o f th e  T okyo office w as its  
ac tiv ity  in  p ro tec tin g  A m erican  trad e-m ark s. D u rin g  the  p ast year 
a considerable num ber o f A m erican  trad e -m ark s  w ere saved from  
m isapp rop ria tion  by persons w ho h ad  m ade im prop er ap p lica tion  fo r 
th e ir  reg is tra tion . T h is  was accom plished th ro u g h  a care fu l weekly 
scanning, by m em bers o f th e  T okyo staff, o f th e  Ja p an ese  P a te n t 
Office pu b lica tion  th a t  con ta ins d a ta  on trad e -m ark  app lica tio n s; 
cases o f trad e -m ark  in fr in g em en t a p p ea rin g  th ere in  were im m edi
a tely taken  up  w ith  th e  Jap an ese  G overnm ent.

T he M exico C ity  and B uenos A ires offices, am ong o thers, w ere also 
active in  de fen d ing  A m erican  trad e -m ark s aga in st th re a ten ed  in -- 
fringem ents. S teps were taken  w hich effectively p ro tec ted  the  w ord 
“ rayon ” ag a in st use by un au thorized  p riv a te  p a rtie s in Mexico.

A t S tockholm  a p ro m in en t A m erican  d ru g  house w as m ateria lly  
assisted in o b ta in in g  perm ission to reg ister its  trad e -m ark  a f te r  the 
exp ira tio n  o f the tim e d u r in g  w hich  ap p lica tion  could no rm ally  be 
made.

A t W arsaw , P o la n d , su bs tan tia l assistance was ren dered  A m erican  
film com panies in secu ring  p ro tec tion  fo r  th e ir  films in  th e  absence 
of a  co p y rig h t co n ve n tio n ; to r  exam ple, one p ira te d  film w hich was 
about to  be ru n  in all o f the  le ad ing  m otion -p ic tu re  houses was held  
up by th e  au th o ritie s  fo r  a period  o f tw o m onths in  o rd e r th a t  the  
legitim ate  ow ners m igh t have tim e to  b rin g  in a  copy o f th e  film 
and save th e  m arket.
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F U R N I S H I N G  I N F O R M A T I O N  U S E F U L  I N  D E B T  N E G O T I A T I O N S

A  num ber o f th e  bu reau ’s offices in E urop e  m ade e labora te  studies 
o f th e  economic and financial cond ition o f the  respective  countries 
so as to  p rov ide  needed in fo rm atio n  in  connection w ith  th e  debt 
se ttlem en ts nego tia ted  betw een th e  U n ited  S ta te s  and  the  foreign 
governm en ts.

A s an  exam ple o f th is , the  ease o f I ta ly  m ay be cited. A n  ou t 
s tan d in g  fea tu re  o f th e  w ork o f th e  bu reau ’s office a t Rom e w as the 
exhaustive  rep o rt byr the  com m ercial a tta ch é  on “ I ta ly ’s capacity  to 
p a y ,” fo r  th e  use o f the  A m erican  D eb t F u n d in g  C om m ission, and 
his special assignm ent to  W ash in g ton  fo r active  p a rtic ip a tio n  in 
th e  nego tia tions w hich resulted  in  the  I ta l ia n  debt se ttlem ent. By 
reason o f h is long  residence in I ta ly  and  in tim ate  know ledge of 
economic conditions in  th a t  co un try  th e  com m ercial a ttaché  was able 
to  m ake an  im p o rta n t co n trib u tio n  to th e  success o f th e  negotiations. 
F o llow ing  th e  conclusion o f th e  debt agreem ent, he re tu rn ed  to  I ta ly  
and  subsequently was o f th e  g rea te st assistance to  A m erican  invest
m ent houses whose loans in  I ta ly  d u r in g  th e  six m onths follow ing 
the  conclusion o f the  debt se ttlem en t to ta led  $40,000,000.

S E C U R I N G  E Q U I T A B L E  T R E A T M E N T  F O R  A M E R I C A N  G O O D S  U N D E R  L O C A L  

R E G U L A T I V E  M E A S U R E S

A n o u ts tand in g  fea tu re  o f th e  w ork o f th e  H ab an a  office was its 
a c tiv ity  w ith  respect to  c e rta in  contem pla ted  C uban m easures which 
w ould affect A m erican  com m ercial in terests. R esults ob ta ined  in 
th is  d irec tion  w ere d is tin c tly  g ra tify in g . P e r tin e n t in fo rm ation  
concern ing A m erican  in d u s try  and  p rodu ction  w as b rou g h t to the 
a tten tio n  o f the persons hav in g  to do w ith  th e  proposed revision of 
th e  C uban  ta riff, to  th e  end th a t  equ itab le  tre a tm en t, based on full 
know ledge, m ig h t be accorded to  A m erican  goods.

A  stud y  was m ade o f the  condensed-m ilk  business in  C uba, th is 
be ing  one o f o u r m ost im p o rta n t m arkets. U pon  th e  d iscovery of 
a m arked  d iscrepancy  betw een U n ited  S ta te s and  C uban  figures on 
th is  subject, and  w ith  a view o f p ro tec tin g  A m erican  expo rters  from  
u n fa ir  com petition , an  inves tiga tion  w as in itia ted  and an  evasion 
o f th ousan ds o f do llars  in  custom s du ties, by  concerns o f other 
na tio n a lity , was revealed. T h is  w as b ro u g h t to the  a tten tio n  o f the 
p ro p e r  au tho ritie s, and m easures a re  be ing  taken  by th e  C uban 
G overnm ent w hich w ill p ro tec t A m erican  in terests  in  th is  p roduct 
ag a in st fu r th e r  in frac tio n s  o f such C uban regu la tions.

A s a resu lt o f special conditions ex isting  in  M exico, and  because 
o f the  fac t th a t  the  U n ite d  S ta te s supp lies 70 per cent o f M exico’s 
im ports , the  ac tiv ities o f the  M exico C ity  office were d irected , du ring  
th e  p ast year, chiefly tow ard  re ta in in g  ex isting  business and  p ro 
tec tin g  th e  A m erican  exp orte r from  in cu rrin g  losses th ro u g h  ignor 
ance o f M exican laws. D u rin g  th e  year a la rg e  num ber of organic 
law s v ita lly  affecting A m erican  in te re sts  were p rom ulg ated , nam ely, 
new  law s on m in ing , pe tro leum , fo restry , fo re ign  p ro p e rty  ow ner
sh ip , colonization, ir r ig a tio n , fisheries, c re d it banks, in surance, labor,
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elec tric an d  san ita ry  conditions, etc. A ll these  law s w ere tran s la te d , 
a tho ro ugh  stu d y  w as m ade o f th e ir  effect on A m erican  p ro p e rty , 
and rep orts  o u tlin in g  th e ir  im p o rta n t fea tu res were fo rw arde d  to 
the bureau .

M uch o f th e  tim e of th e  M exico C ity  office was taken  up  w ith  
questions re la tin g  to  ta r if f  changes, w rong  classification o f m erch an 
dise a t p o r t o f e n try , san ita ry  res tric tio ns, fines im posed on A m erican  
firms by local custom s officials, an d  sim ilar  situa tions. T he efforts 
of th e  office in  these m atte rs resu lted in  the  sav in g  o f thousands of 
do llars to  A m erican  business. O ne A m erican  firm , recently  s ta r te d  
in the  M exican field, w hich was helped out of its  difficulty in  con 
nection w ith  custom s classification on parce l-post shipm en ts, is 
now b u ild ing  up  a m illion -do lla r business.

T he p ro tec tio n  o f ex isting  A m erican  business has co nstitu ted  one 
of th e  im p o rta n t activ ities o f the  Rom e office. W hen restric tions 
were im posed on I ta l ia n  ca lfsk ins and A m erican  lea the r m anu 
fac tu re rs were th re a ten ed  w ith  a sh o rtage  o f supplies, the  Rom e office 
succeeded in  ha v in g  th e  A m erican  quo ta o f skins increased to a 
figure w hich rem oved th e  danger.

A t B uch are st perm ission  was ob ta ined  fro m  th e  M in is try  of I n 
d us try  to establish  in  R um ania  a bonded w arehouse fo r  the  sto rage  
of oil-w ell supp lies and  to b rin g  in to  th e  co un try  cer ta in  supplies 
of th is  cha racter  e n tire ly  free  of duty .

T he  B erlin  office ob tained from  the  G erm an  G overnm en t C om 
m ittee  on S pecifications an  agreem ent to  advocate the  te rm  “ rayon  ” 
as a s tan d a rd  designation fo r artific ia l silk  in G erm any.

A t V ienna m inim um  (as ag a in st p rev iously  d iffe ren tia l)  in surance 
ra tes w ere ob tained fo r  a ll A m erican  sh ippers fro m  a lead ing  in su r 
ance com pany. A n  increase was obta ined in th e  su lp h u r d ioxide 
content p e rm itted  in  d rie d  fru its . Release w as ob ta ined  o f  a cargo  
of la rd  valued a t  $26,000 und u ly  delayed by th e  custom s, an d  the 
sh ippe r w as saved co n tra c t pe na lty  fo r la te  de livery. P erm ission 
obtained from  th e  A u s tr ia n  custom s to  im po rt C an ad ian  or B ritish  
bu ilt autom obiles o f A m erican  tra d e  nam e u n d er the  B ritish  quo ta  
in stead  o f the  overcrow ded A m erican  quo ta , as fo rm erly , has m ade 
possible a  m uch la rg e r  im p o rta tio n  of bona fide A m erican -bu ilt 
autom obiles.

These are  only a few  out o f m any  exam ples o f th e  w ay in w hich 
our fo re ign  offices “ sm ooth th e  p a th w a y ” fo r A m erican  goods and 
rescue them , if  possible, from  difficulties th a t  they encounter.

E X A M P L E S  O F  M I S C E L L A N E O U S  T R A D E - P R O M O T I V K  W O R K

O ne o f th e  m ost im p o rta n t services o f th e  bu reau ’s fo re ig n  rep re 
sentatives to th e  A m erican  pub lic  is  in  fu lfillin g  th e  req u irem en ts o f 
A m erican business m en who personally  v isit the offices. In  P a r is — to 
cite one aspect o f  such service— contacts w ith  F re n c h  officials and  
business circles have been developed to  such an ex ten t th a t  in  p rac 
tica lly  every in stance  the  office is read ily  able to  a rran g e  appo in tm en ts 
or su pp ly  in fo rm atio n  in answ er to these  personal requests. V isito rs 
to the  P a r is  office d u r in g  the ye ar  num bered  m ore th a n  3,500.
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T he  com m ercial a tta ch é  a t P a r is  officially rep resen ted  the  U nited  
S ta te s G overnm en t a t an  in te rn a tio n a l conference on autom obile and 
road  construction . L a rg e ly  th ro u g h  the  efforts o f the  A m erican  re 
p resen ta tiv e  a proposed reg u la tio n  on b rakes fo r  autom obiles, which 
w ould have requ ired  expensive changes on m ost p resen t ty pes of 
A m erican  cars, was a lte red  to  cover the  ex isting  types. H a d  the 
o rig ina l proposal been adop ted  m any  thousands o f A m erican  cars 
th ro u g h o u t the w orld  w ould have had  to undergo changes in  th e ir  
b rak in g  system s w hich w ould have cost ap prox im ate ly  $50 pe r car.

T h e  Chinese custom s conference to  increase su rta x  ra te s  an d  to 
consider the  co lla tera l questions o f lik in  abolition  and the  consolida 
tion  o f C hinese unsecured debts began its  w ork in O ctober, 1925, and  
is still in  session. U pon the  recom m endations of the A m erican  m inis 
te r, the  a ssista n t com m ercial a ttach é  was ap po in ted  one o f th e  th ree 
technica l advisers to  assist th e  A m erican  delegates in  the  conference 
w ork. T h e  A m erican  delegates to  th is  conference have expressed to 
the  bu reau  th e ir  app rec ia tion  o f th is  assistance, especially in  con 
nection w ith  th e  w ork o f o b ta in in g  fro m  the- various A m erican  
cred ito rs accu ra te sta tem en ts o f th e ir  accounts and  p re p a r in g  o ther 
d a ta  fo r p re sen ta tio n  to the  conference an d  to  the  C hinese G overn -1 
m ent Com m ission.

T he H ag u e  office rep resen ted  th e  in te res ts  o f the  A m erican  Je w e l 
e rs A ssociation  a t th e  in te rn a tio n a l jew elers conference held  at 
A m sterdam  in  A p ril , and  also p a rtic ip a te d  in  the T h irte e n th  N ethe r 
land s In d u s tr ia l F a ir  a t U trech t, w here it had  a booth am ong those 
o f th e  rep resen ta tives o f o th e r fo re ign  governm ents. N um erous 
requests fo r  agencies fo r A m erican  goods were received on th is  la tte r  
occasion, and  14 tra d e  o p p o rtu n itie s were subm itted  to the  bureau .

D u rin g  the  ye ar th e  tra d e  com m issioner whose post is a t  A lexa n 
d ria  m ade a five-weeks t r ip  to th e  A n g lo -E g y p tia n  S ud an  w hich 
enabled him  to g a th e r  m uch valuable  in fo rm atio n  and to  a id  a num 
ber o f A m erican  firm s in  increasing  th e ir  business in  th a t  te rrito ry . 
A  special v isit to  P a le s tin e  was m ade in  th e  in te re st o f th e  A m erican 
m otion -p ic tu re  p roducers to  inves tiga te  film  p ira tin g  an d  the  p roper 
legal m easures fo r  its  preven tion .

S pecial a tten tio n  was g iven  by th e  Rom e office to  I ta l ia n  a g r i 
cu ltu re , and  periodical rep o rts  w ere m ade th rou gh ou t th e  y ea r on the 
cond ition o f  th e  I ta l ia n  crops and  the  m arkets fo r  A m erican  a g r i 
c u ltu ra l p roducts, so th a t  the  A m erican  pub lic  was a t a ll tim es kept 
in fo rm ed  o f c u rre n t cond itions affecting  the I ta l ia n  dem and fo r  such 
A m erican  fa rm  stap les as w heat an d  co tton and also th e  I ta lia n  
su pp ly  o f silk , hem p, and  olive oil w hich are  im ported  in to  the 
U n ited  S ta te s in  la rge  quan tities.

A t Jo h an n esb u rg  care fu l a tten tio n  w as given to constructive  
pub lic ity  as well as to  the  re fu tin g  o f an ti-A m erican  p ropaganda . 
R eports  o f an  in fo rm ativ e  and  genera l n a tu re  have been reg u larly  
con trib u ted  to  the  press. T he a im s and  purposes o f the  office have 
been k ep t cons tan tly  before  th e  com m ercial com m unity, an d  care 
fu lly  p repa red  artic les based on a u th o rita tiv e  sources have been 
fu rn ished  to new spapers and  the  tra d e  press in answ er to  un founded  
charges, o f a ch a rac te r d e trim en ta l to  A m erican  p roducts, th a t  bad 
found expression in th e ir  colum ns.
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M uch effort was expended a t B uenos A ires in develop ing  a g rea te r 
dem and fo r  A m erican  ca ttle  fo r b reed ing  purposes, w ith  the resu lt 
th a t m ore ca ttle  w ere im p orted  fo r  th is  pu rpo se  d u r in g  the  last h a lf  
of th e  ye ar  th a n  d u r in g  th e  th ree  p reced in g  years.

M uch valuab le  a id  w as g iven  to A m erican  ba na na  g row ers in 
Colom bia in  find ing  p rofitable  m arke ts fo r  th e ir  products.

A ssistance w as also afforded by th e  B ogo ta  office to  A m erican  
in terests  engaged  in an a ttem p t to s ta r t  a raw -silk  in d u s try  in 
Colombia.

T O B A C C O  T R A D E  C O M M I S S I O N E R

T he bu reau ’s special tobacco tra d e  com m issioner v isited  18 
E u rop ean  coun tries on be ha lf o f th e  tobacco in te res ts  in  A m erica 
and subm itted 289 rep o rts  covering  th e  resu lts  of th is  survey. C alls 
were m ade upon the  lead ing  tobacco buyers, both governm en ta l and  
p riv ate , in  th e  countries v isited . T h ro u g h  these contacts the  tra d e  
com m issioner w as able to he lp  a num ber o f A m erican  tobacco dealers 
who had  gone to E urope , and  th e ir  requests fo r  sam ples were fo r 
w arded to  th e  bureau . T h ro u g h  th e  d irec t e fforts o f the bu reau ’s 

* rep resen ta tive  a new b ran d  o f A m erican  c ig a re tte  and  sm oking 
tobacco was in tro duced  in to  E urope . V aluab le  in fo rm atio n  was 
fu rn ished  several A m erican  tobacco firm s concerning agen ts they  
had selected by m ail, and  in some instances new agen ts w ere recom 
m ended. C om prehensive an d  se pa ra te  lis ts  o f tobacco brokers, deal 
ers, and  m an u fa c tu re rs  w ere com piled to  replace the bu reau 's  old 
lists, w hich  w ere too obsolete and confused to  be o f any real value. 
A num ber o f re p o rts  sent to  th e  bu reau  con ta in in g  constructive  
critic ism  expressed by E u ro p ean  tobacco dealers w ith respect to  
A m erican  m ethods o f p ack in g  an d  selling  e x p o rt tobacco have 
a lready  reached th e  A m erican  tobacco ex porte rs and  effected a 
change in  th e ir  m ethods.

R E G I O N A L  W O R K  A T  W A S H I N G T O N

F o reig n  offices o f the  bu reau  in  the  te r r i to ry  covered by  the 
E u ro pean  d iv ision  num bered  19 on J u n e  30, 1926. T h is  d iv ision ’s 
field included  a ll o f E u ro p e , a ll o f A fric a , the  N ear and  M iddle  
E as t ( to  an d  in c lud in g  T u rk ey  and  P e rs ia ) ,  A sia tic  K ussia, C anada, 
and N ew foundland . G enera l economic an d  tra d e  questions concern 
ing these reg ions have  been discussed w ith  A m erican  business m en, 
and  a va rie ty  o f topics have been tre a ted  in  p rin ted  o r m im eo 
g raph ed  form s. T he an nual bu lle tin  on budgets o f E u rop ean  coun 
trie s w as ex tended in  scope and  pub lished  in  tw o p a r ts , the  first 
covering w estern  and n o rth e rn  E urop ean  coun tries and  th e  second 
cen tra l an d  eastern  E urope . T he resources o f S ibe ria  fo rm ed  the 
basis fo r  tw o bulle tin s, the  one on fo rests, th e  o th e r on iro n  and 
alloy m etals. A  bu lle tin  on th e  resources o f N ew foun d land  was 
published in  the  sp rin g  o f 1926. A  m ore e laborate  discussion o f 
T urk ey  fo rm ed  th e  basis o f a handbook w hich  constitu tes an ex 
haustive  reference w ork on th a t  coun try .

B rie fe r  item s o f im m ediate  use to  A m erican  business men have 
been issued as m im eographed  special c ircu lars. A  series on liv ing  
costs fo r A m ericans in  various E u ro pe an  coun tries has been p a r 



1 3 0 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

ticu la rly  well received because o f its  u til i ty  to  A m erican  business 
m en in  p la n n in g  fo re ign  tr ip s  o r estim a tin g  th e  expense o f liv ing  
abroad . A m ong  the  coun tries covered .th u s  f a r  a re  th e  U n ited  
K ingdom . F ran ce , G erm any, I ta ly , S p a in , and  Czechoslovakia.

I n  Com m erce R epo rts , p a r tic u la r  a tten tio n  was g iven to special 
a rtic les on live topics, such as “ P o st-w ar changes in  E u ro p ean  trad e  
m ethods." " C arte ls  in  G erm any ,” “ In te rn a tio n a l carte ls  in  E u ro p e ,” 
" Y ugoslavia  as a m arke t fo r  A m erican  goods,” “ Sw eden as a t r a d 
in g  na tion ,"  and  “ F in a l fo rm  o f F ren c h  budget fo r  1926,” w hich 
round ed  out the  da ta  on th is  subject g iven  in  the  tra d e  in fo rm atio n  
bulle tin  on E u rop ean  budgets.

T he d ivision  also und erto ok  th e  p re p a ra tio n  of m ateria l fo r  a 
textbook fo r stud en ts o f fo re ign  tra d e  on E urop e  as an ex po rt field, 
m ak ing  use o f the  extensive m ate ria l availab le in  field re p o rts  from  
the  bu reau 's  fo re ign  offices.

T he services o f th e  economic expe rts  o f the  d ivision an d  th e  
s ta tistic a l m ateria l on file were p laced  a t th e  d isposal o f th e  T rea s 
u ry  D epa rtm en t in  connection w ith  the  nego tia tions fo r  deb t se t 
tlem en ts w ith  13 E urop ean  nations. E x tensive  com pila tions show 
in g  financia l and economic conditions and fo rm in g  th e  basis fo r 
an estim ate o f cap ac ity  to  p ay  w*ere p repa red  fo r  the  use o f the  
A m erican  D ebt F u n d in g  Com m ission.

T he L a tin  A m erican  d iv ision  was no t called upon to deal, d u rin g  
th e  p a s t year, w ith  any unusual o r e x trao rd in a ry  event affecting  our 
tra d e  in  L a tin  A m erica. H ow ever, num erous s itu a tion s o f im p o r 
tance to tra d e rs  in th a t  reg ion  have been follow ed closely in  o rder 
th a t  c lien ts  o f the bu reau  m ig h t be k ep t advised  o f developm ents. 
A m ong  these the  m a tte rs  o f w idest in te re st were th e  economic 
situ a tion  in  C uba, po litica l d istu rbances in  C en tra l A m erica, con 
gestion o f sh ipm en ts on th e  M agdalena  R iv e r (C o lom bia) an d  a t 
the  p o r t  o f S an tos (B ra z i l) , financia l developm ents in  B raz il, 
C hile, and  E cuad or, th e  recovery o f P e ru  from  the  severe economic 
se tback suffered d u r in g  th e  p reced ing  year, th e  ex trem e d ro u g h t 
th ro u g h o u t the  C aribbean  reg ion , and the  petro leum  developm ent, 
w ith  accom panying rem arkab le  increase o f trad e , in  V enezuela.

D u rin g  the  ye ar  the  L a tin  A m erican  d iv ision  pub lished  22 m im eo 
g raph ed  c ircu la rs an d  12 tra d e  in fo rm a tio n  bulletin s. I t  also co r 
rected and  b ro u g h t up  to  da te  the  p r in te r ’s p ro of o f the  revision 
o f the  C om m ercial T rav elers’ G uide  to  L a tin  A m erica.

A m ong  the  o u ts ta n d in g  accom plishm ents o f the  F a r  E as te rn  d iv i 
sion d u r in g  th e  fiscal ye ar  1926 w as th e  com pletion o f th e  Com 
m erc ial T rav elers’ G u ide  to th e  F a r  E a s t and o f th e  revised Com 
m ercial H andbook  o f C hina . T h e  C om m ercial T ra v e le rs’ Guide 
w ill, it is believed, su pp ly  th e  m ost com plete, au th en tic , and  up-to - 
da te  in fo rm a tio n  on a ll m atte rs p e r ta in in g  to sales effort in  the  F a r  
E a s t th a t has ye t been com piled fo r  the assistance o f A m erican  
m an u fa c tu rers and exporters. T he revised C h in a  handbook should 
p rov id e  an invaluab le  m ine  o f in fo rm atio n , no t only  on questions 
o f d ire c t com m ercial in tere st bu t on a ll im p o rta n t phases o f the  
social a » d  economic developm ent th a t  is now ta k in g  p lace am ong the 
C hinese people.

M oreover, th e  d ivision  has m ade d u rin g  the  ye ar  a special study  
o f tren d s  in  J a p a n ’s tra d e  and m odern  in du strie s (issued as T rad e
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In fo rm a tio n  B u lle tin  No. 389), an  analysis  o f the  resources and  
trade  o f th e  P h ilip p in e  Is la n d s  (T ra d e  In fo rm a tio n  B u lle tin  No. 
410), an d  has d irec ted  special a tten tio n  to  the o p p o rtu n itie s fo r 
A m erican m an u fa c tu re rs  and expo rte rs in tra d in g  w ith  M alaysia 
(T ra d e  In fo rm a tio n  B u lle tin  No. 377). S pecial s tudies w ere also 
m ade o f In d ia  as a m ark e t fo r A m erican  goods (T ra d e  In fo rm a 
tion B u lle tin  No. 348) and  of A u s tra lia ’s resources an d  tra d e  (T ra d e  
In fo rm a tio n  B u lle tin  No. 390).

O ne o f th e  m ost exhaustive  stud ies und ertake n  by th e  specia lists 
in  th e  d ivision resu lted  in  th e  com pila tion o f a selected b ib liog raphy  
of the  m ost im p o rta n t books, o f both a genera l and  a special na tu re , 
on th e  F a r  E as t, inc lud in g  th e  pub lica tion s o f the  D ep artm en t of 
Commerce. A  series o f p am p hle ts  on logical sales te rrito r ie s  in  
fa r  eastern  land s was also in au g u ra ted  d u r in g  th e  year— In d ia n  
Sales T e rr ito r ie s  be ing  a lread y  pub lished, and  J a p a n  Sales T e r r i 
to ries com pleted, w ith  o thers to  follow .

These  are  only a few  o f th e  sa lien t aspects o f th e  d iv ision ’s a c tiv i 
ties. T he rou tine  w ork o f th e  d iv ision  com prised, am ong o ther 
th ings, th e  p re p a ra tio n  o f several h un dred  p ress “ releases,” special 
a rticles fo r C om m erce R epo rts , specia l c ircu lars , tra d e  rep orts , 
analyses o f  com petition  in the  F a r  E a s t by coun tries an d  com m odi
ties, tra d e  notes, an d  tra d e  review s dealing  w ith  th e  O rien t, a ll o f 
which were d is tr ib u te d  th ro u g h  the  b u reau ’s various channels to 
A m erican business men.

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

T h e  N a tio na l A ssociation  o f F a rm  E q u ip m en t M an u fa c tu rers an d  
its  m em ber firm s have con tinued  to re ly  very  la rg ely  on th e  bu reau ’s 
a g ric u ltu ra l im plem ents d iv ision  fo r d a ta  w ith  respect to th e  fo re ign  
field. M any concerns th a t  had  no t p rev iously  engaged in  exp ort 
trad e  tu rn e d  th e ir  a tten tio n  to  m ark ets overseas, and  in m ost cases 
the d ivision  w as called upon to  ou tline  p lan s of cam paign .

A  su rvey  o f fo re ign  m ark ets fo r  sp ra y in g  and  du stin g  m achines 
was com pleted and  th e  re su lt in g  in fo rm atio n  d issem inated th ro u g h  
69 c ircu la rs ; 29 tra d e  o p p o rtu n itie s fo r  such eq u ipm en t w ere m ade 
availab le to  A m erican  m akers. A  stu d y  o f fo re ign  m arke ts fo r 
th reshers w as also carr ied  out, and th e  da ta  w ere em bodied in 48 
c irculars. T he su rvey  o f m arke ts  fo r  in ternal-com bustion  engines, 
begun in  1924-25, was also com pleted.

T h e  d iv ision  con tinued  its  m on th ly  b u lle tin  on exports , su p p le 
m en ting th is  w ith  in te rp re ta tiv e  artic les in  C om m erce R epo rts , d is 
cussing th e  m on th ly  ex po rt figures. T he series o f “ Im p lem en t and  
tra c to r  notes ” was continued. A  tra d e  in fo rm atio n  bu lle tin  on 
M arkets fo r  A g ric u ltu ra l Im plem en ts and F a rm  M achinery  in 
A rgen tina  and U rug ua y  was pub lished , as well as one on M odern 
F a rm  E q u ip m en t in Inclia.

O n th e  whole, th e  d iv ision  expanded  its  services m ateria lly , and 
th is  fac t m ay be reg ard ed  as h av in g  con trib u ted  to  th e  increase o i 
nearly  $10,000,000 (over th e  p reced ing  year)  in  th e  ex ports  o f the  
com m odities to  w hich i t  devotes its  a tten tion .

T he w ork  o f th e  bu reau  in  connection w ith  au tom otive  p rodu cts 
showed a very sub stan tia l g ro w th  d u rin g  the  p ast year— the to ta l
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num ber o f services in  th is  field (a t bo th  W ash in g to n  and the  d is tr ic t 
offices) reg is te rin g  an  increase  fro m  181,606 to 228,727. T h e re  w as 
a ga in  o f 42 p e r  cent in  th e  num ber o f fo re ign  tra d e  oppo rtu n itie s 
b ro u g h t to  th e  a tten tio n  o f A m erican  m an u fac tu re rs . A  to ta l of 
1,192 pages w ere issued fo r  th e  A u tom otive  F o re ig n  T rad e  M anual, 
w hich w as im proved  in  cha racter  and  g iven  a w id er usefulness.

A  series o f th ree  tra d e  in fo rm atio n  bu lle tin s on th e  developm ent 
o f w orld  m otor-bus tra n sp o rta tio n  w ere issued. T he m o n th ly  and 
ann ua l sta tis tic a l p re sen ta tio ns  o f A m erican  au tom otive  ex ports  w ere 
continued, as well as q u a rte rly  su rveys o f w orld  au tom otive  m arket 
conditions.

T he A utom otive  F o re ig n  M ark et New s B u lle tin  has been sent each 
week to  abou t 2,000 readers, m any o f w hom  clip  i t  and  file the  c lip 
p in g s un d er  geograph ic  indexes.

A  special tra d e  p ress service was in stitu ted , fo r  a  g roup  o f about 
12 recognized na tion a l tr a d e  papers. T yp ica l questionnaires sent 
ou t to  th e  fo re ign  offices d u rin g  th e  year are  those covering  “ M ar 
ke ts  fo r  m otor cycles,” “ In c id en ta l charges in cu rred  ab road ,” “ 1925 
w orld  census o f m otor vehicles,” “ O u tline  fo r  q u a rte rly  autom otive  
m arke t su rveys,” and  “ R egu la tio ns and taxes affecting m otor 
vehicles.”

T here  w as con tinual cooperation  w ith  an d  gu idance  by  th e  e igh t 
lead ing  na tion a l au tom otive  tra d e  associations. S everal g roups, as 
well as in d iv id ua ls  who w ere being  sent ab road , spen t pe riods in 
W ash in g to n  ran g in g  from  one day to  a week, m ak ing  th e ir  h ead 
q u a rte rs  in  th e  d iv ision  and  fo llow ing  a p ro g ram  w hich i t  p re p a re c , 
H u n d re d s  o f conferences w ith  autom otive  expo rte rs were held  oul • 
s ide  of th e  bu reau , an d  severa l special conferences were called in  the 
W ash in g to n  office.

T he  chem ical d iv ision  was extrem ely  active  in  th e  d e p a rtm e n ts  
efforts w ith  reg a rd  to  fo re ign  m onoply  contro l o f essential raw  
m ateria ls . I t  concerned itse lf w ith  fo u r com m odities—n itra te , p o t 
ash , iodine, and  cam phor. T h e  d ivision  b ro u g h t ou t an  im p o rta n t 
pu b lica tion  en titled  “ P o ta sh : S ignificance o f F o re ig n  C ontro l and  
Econom ic N eed o f D om estic D evelopm en t.”

T here  has been a no tew o rthy  developm ent in  the  d iv ision ’s s ta 
tis tica l service. T he bu reau  has b ro u g h t to com pletion a system  by 
w hich i t  show s every m on th  (w ith in  a few  days a f te r  th e  close of 
th a t  p e r io d ) , in  m inu te  de ta il, th e  A m erican  im ports  o f a ll com 
m odities th a t  come w ith in  the  scope o f a c tiv ity  o f th e  chem ical 
d ivision. T he  d ivision also m ain ta in s a file o f sta tis tic s covering 
in d e ta il  th e  w orld  tra d e  in  chem icals and  re la ted  p roducts, show 
ing , by countries o f o rig in  o r destin a tio n , every chem ical m en 
tioned  in  the  official tra d e  re tu rn s  o f th e  variou s coun tries fo r  the  
y ears 1922 to  1924, inclusive. I n  th is  w ork abou t 11,000 reference 
cards, each c a rry in g  m any no ta tions, have been p repared .

T he  d iv ision  has h ad  in  effect a weekly service w hereby th e  m a r 
ke ts  fo r  certa in  com m odities in  fo re ign  countries have been re 
viewed ; these stud ies have  appeared  u n d er the ti tle s “ W orld  trad e  
in  T o ile t P r e p a r a t io n s ” and , sim ila rly , “ N av al s to re s ” and “ P r e 
p a red  m edicines.”

I n  response to  requests fro m  th e  tra d e , questionnaires on m arkets 
fo r  p a in ts  and  py ro x y lin  p lastics w ere sent to  th e  fo re ig n  service,
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and  as rep lies are  received these w ill be issued w eekly as studies 
covering  th e  various countries. T he com pressed-gas in d u s try  in 
fo reign  coun tries is be ing tre a ted  in  a sim ilar  m anner.

T he num ber o f chem ical firm s lis ted  on th e  E x p o rte rs ’ In d ex  lias 
been increased d u r in g  the p a s t fo u r  years fro m  500 to  th e  p resen t 
figure o f ap p ro x im a te ly  6,000— all active  “ contacts.”

T he d ivision has p a rtic ip a te d , w ith  exhib its , d u r in g  th e  Chem ical 
E xpo sition  in  New Y ork  and  th e  C hem ical E q u ip m en t M anu fac 
tu re rs ’ E x po sition  a t C leveland. I t  cooperated  w ith  th e  dom estic 
com m erce d iv ision  in  su rveys o f th e  fe r ti liz e r  and  naval-sto res in 
dus tries in  the  S ou thern  S ta te s and w ith  the  d ivision o f sim plified 
p rac tice  in th e  endeavor to b rin g  abou t sim plification  an d  s ta n d a rd 
iza tion  in  th e  p a in t an d  va rn ish , fe rtiliz e r, linseed-oil, and  m edicinal 
trades.

T h e  d ivision has endeavored  to  set up  period ic  services from  
abro ad  e ith er by cable o r correspondence—these  in c lud ing  tw o 
m onth ly  cable services covering  th e  s ta tu s  o f the  F ren ch  naval- 
stores in d u s try  and th e  C h ilean  n itra te  situa tion .

A  w orld  su rvey  o f  th e  m ark e t fo r  e lectrical household app liances 
w as carried  ou t d u rin g  th e  year, and  th e  resu lting  d a ta  w ere m ade 
availab le  th ro u g h  29 special c ircu la rs, as well as C om m erce R eports .

T h e  e lectrical equ ipm en t d iv ision  continued the  collection and 
ta b u la tio n  o f da ta  on electric  pow er sta tio ns  th ro u g h o u t th e  w orld , 
w ith  techn ica l de ta ils  as to  th e ir  equipm en t an d  c u rre n t c h a rac te r 
istics. A  bu lle tin  was issued g iv in g  in fo rm atio n  on c en tra l lig h t 
and  pow er sta tion s in A fric a , an d  sim ila r pub lica tion s on o th er 
areas are  in  course o f p rep ara tio n .

E lec trica l-eq u ipm en t specifications have been hand led  fo r th e  S ta te  
E le c tr ic ity  Com m ission o f V ic to ria , A u s tra lia , th e  U ru guayan  
G overnm ent-ow ned p lan ts , th e  S o u th  A fric a n  G overnm en t te lephone 
and te leg rap h  system , and variou s o th er  enterp rises.

T he bureau  has un d er w ay the  o b ta in in g  of da ta  w ith  reg ard  
to  reg u la tio ns  go v ern in g  the  in s ta lla tio n  and  con tro l o f in d u s tria l 
m otors. In fo rm a tio n  is also being  ga the red  on equ ipm en t used 
th ro u g h o u t th e  w orld  fo r p ro tec tion  ag a in st lig h tn in g .

S pecia l s ta tis tic a l s tudies o f sales possib ilities w ere m ade, inc lud 
in g  one on th e  m ark ets fo r  rad io  a p p a ra tu s  an d  p rim a ry  batteries, 
w ith  th e  objec t o f h e lp in g  rad io  m an u fa c tu re rs  to  “ fla tten  th e ir  
p rod uc tion  cu rve.”

T he  d iv ision  aided in  the  p re p a ra tio n  o f c ircu lars g iv in g  the  
im p o rt du ties in to  selected areas on the  item s show n in the  G lossary  
o f E le c trica l T erm s and  In s tru c tio n s  to  E x po rte rs.

F o r  the  ye ar  ju s t closing  th ere  was an  increase o f about 70 per 
cent in  the  ou tgo ing  correspondence o f the  foodstuffs d ivision, and 
sim ilar  increases in  o th er  ac tiv ities, such as m ateria l pub lished, 
fo re ign  tra d e  rep orts  received, etc. T he w ork o f th e  bu reau ’s fo u r 
foodstuffs specia lists in  E u ro p e  has been sa tisfac to rily  developed. A  
su rvey w as und ertake n  to determ ine  the  reasons fo r and  aga in st the  
consum ption  of canned food p roducts. A  specia l effort has been 
m ade to ob ta in  a lis t o f a ll  those  engaged  in  ex p o rt tra d e  in  food 
stuffs and  to  establish  contac t w ith  them . A t th e  present tim e the 
m eat-pack ing , fre sh -fru it , an d  p o u ltry  trad es  have  been a lm ost com 
p le tely  listed.
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A  new gro up  o f tra d e  in fo rm atio n  bu lle tin s, g iv in g  technical 
in fo rm atio n  on foodstuffs com m odities, has been s ta r te d , th e  first 
be ing  on prunes. P ub lica tion s o f th e  p ast y ea r have in c lu d e d : I n te r 
n a tiona l T rad e  in M eats and A nim a l F a ts ;  In te rn a tio n a l T rad e  in 
B u tte r  and Cheese; In te rn a tio n a l T rad e  in Coffee; M eat M ark e tin g  
in  G rea t B r i ta in ;  F oodstu ffs E x p o rt T rad e  o f th e  U n ited  S ta te s ; 
B u tte r  and Cheese M arkets in  the  W est I n d ie s ; M exican M arke t fo r 
U n ited  S ta te s  Foodstuffs.

T he bu reau ’s in tensive  w ork in fo re ign  m arke ts in connection w ith  
hides and le a th e r resulted  in a 40 per cent increase in tra d e  o p p o r 
tu n itie s  b ro u g h t to the a tten tio n  o f A m erican  business men. T he 
h ide and  lea the r d iv ision  in au g u ra ted  in the  in d u s try  an  in te rch an ge  
o f agency in fo rm a tio n  an d  a p ro g ram  fo r  the fu lles t possible u tiliz a 
tion  o f the  best agency connections th ro u g h o u t th e  w orld .

T he division has been w ork ing  on an  ex p o rte rs’ m anu al covering  
m arke ts fo r  six types  o f le a the r th ro u g h o u t th e  w orld . Tw o ques 
tion na ire s were sent to  the  bu reau ’s fo re ign  offices—one on m arkets 
fo r  A m erican  le a th e r and  th e  o th er  on w orld  su pp ly  o f raw  hides 
an d  skins.

I n  o rd e r to  give the in d u s try  th e  benefit o f quick service, two 
w eekly bu lle tin s— one on lea the r m arke ts an d  the o th er on raw  
m ateria ls— have been issued, con ta in in g  a condensation  o f the  im po r 
ta n t  developm ents d u rin g  th e  cu rren t week th ro u g h o u t th e  w orld . 
A  m onth ly  cable service on le a th e r p rodu ction  in the  im p o rta n t ta n 
n in g  coun tries has proved very  effective. S ta tis tic a l service has been 
so expanded as to  m ake sta tis tic a l inqu iries p rac tica lly  unnecessary ; 
de ta iled  m on th ly  exp ort and  im po rt figures are  now pub lished  and  
d istr ib u te d  d irec tly  by th e  division.

C ontact w ith  th e  re indeer in d u s try  in  A laska  has been m ain ta ined  
an d  basic w ork am plified looking to  th e  tim e w hen re indeer skins 
can be p u t upon  the m arke t in  com m ercial quan tities.

T he h ide  an d  lea the r division , w ith  th e  su p p o rt o f th e  in d u stry , 
ob tained  the  app o in tm en t by  the  S ecre tary  o f A gric u ltu re  and the 
S ec re ta ry  o f C om m erce o f an in te rd ep a rtm en ta l com m ittee to  con 
duct a na tion a l cam pa ign  fo r  conservation  and e lim inatio n  o f w aste 
in  dom estic raw  stock.

T he b u reau ’s in d u s tria l m achinery  d ivision has p u t fo rth  vigorous 
efforts to  prom ote  A m erican  m ach inery  sales ab road, by d ire c tin g  the 
a tten tio n  o f m an u fa c tu re rs to p rom ising  fields, by he lp in g  them  
secure com petent rep resen ta tion , by a id in g  them  to  overcome fo re ign  
com petition , an d  in  m any  o th er  w ays.

T he  d ivision  cooperated  w ith  a num ber o f fo re igners v isitin g  the  
U n ited  S ta tes w ho w ere like ly  to  prom ote  A m erican  com m ercial 
in te re sts ; these included the  la rge  g rou p  o f P a n  A m erican  jo u rn a l 
ists an d  a num ber o f E g y p tia n  engineers.

A s in  past years, construction p ro jec ts  in  fo re ign  coun tries have 
been closely follow ed, w ith  a view to  fa c ilita tin g  A m erican  con trac ts  
and  fu r th e r in g  sales.

A n  extensive  collection o f folios was p repa red  con ta in in g  deta iled  
rep o rts  on th e  p rin c ip al m ach inery  dealers in  a ll th e  im p o rta n t 
co un tries ; in  add itio n  to o th er  action , copies have been d istr ib u ted  
to  th e  bu reau ’s d is tr ic t and  cooperative  offices.
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M any special s tudies were m ade o f fo re ign  m achinery  m arkets, 
tra d e  p ractices in  vogue, obstacles to  overcome, etc., th e  resu lts  being 
d istrib u ted  in  the  fo rm  o f pam phle ts , bu lle tin s, and  special c ircu lars. 
A  w orld-w ide  questionnaire  on ir r ig a tio n  was hand led .

T he reco rd  o f the services ren dered  by  the  bu reau  and its  d is tr ic t 
offices in respect to a ll o f th e  com m odities hand led  by th e  iron-steel- 
h a rd w are  d iv ision  show s th a t  inqu iries  in  th e  past fiscal year  again  
doubled in com parison  w ith  the p reced ing  ye ar: they  rose from  
52,288 in  the  fiscal year  1924 to  112,559 in the  1925 period  and  to 
ap prox im ate ly  222,000 fo r  the  ye ar ended Ju n e  30, 1920. T he d iv i 
sion p rep a red  186 specia l c ircu la rs, a g a in s t 116 fo r the  p reced ing  
fiscal year.

T he  w ork o f the d ivision  has been g rea tly  ex tended  to include 
m any new artic les g roup ed  abou t th e  p r in c ip a l com m odities dealt 
w ith by the  ha rd w are  section, whose w ork  covers a ll lines of h a rd 
w are , cu tlery , tools, stoves, boilers, rad ia to rs , furnaces, abrasives, 
p lum b ing  fixtures, lam ps and illu m in a tin g  devices o ther th an  electric, 
household u tensils , chains, scales, t in  ta n s ,  etc. T he w ork o f the 
h a rd w are  section has developed consistently  th ro u g h o u t the  fiscal 
year.

A  stud y  o f the  Pacific m ark e t a rea  fo r iro n  an d  steel p rodu cts 
was com pleted. A  su rvey of the  fo re ign  tra d e  o f the  U n ited  S ta tes  
in  these lines has been m ade fo r  each year as f a r  back  as 1901. 
C onsiderable effort w as p u t in to o b ta in in g  in fo rm atio n  on world 
m arke ts fo r  a num ber o f com m odities, p rom in en t am ong w hich were 
w elded tu b ing , w ire rope  accessories, s tand ard ize d  s tru c tu ra l steel 
build ings, rad io  and  transm ission  tow ers, and  artific ial abrasives.

T rad e  in fo rm atio n  bu lle tin s p e rta in in g  to those com m odities th a t 
come w ith in  th e  d iv ision ’s field have inc luded  : F renc h  Iro n  and Steel 
In d u s try  ; I ro n  an d  A lloy  M eta ls in  S iberia  ; I ro n  and  Steel T rad e  
o f th e  Pacific A re a ; P h ilip p in e  M arke t fo r  H a rd w a re  and A llied  
L in es ; and  W orld  M ark ets fo r C u tlery .

T h e  bu reau ’s lum ber tra d e  com m issioner who w as app o in ted  O c 
tober 1, 1925, to  cover conditions in no rth w es te rn  E urope , w ith  head 
q u a rte rs  in  L ondon , devoted h im self to  an  in tensive  stu d y  o f the  
lum ber tra d e  in th e  B ritis h  Isles, re su lt in g  in basic rep o rts  and  good 
sales connections fo r  A m erican  exporters. A  lum ber tra d e  com 
m issioner to  th e  F a r  E a s t was appo in ted  in  Ju n e , 1926. and  w ill 
spend the  n ex t ye ar  in  a  de ta iled  stud y  o f th e  Ja p an ese  m arket, 
w hich  is of g rea t im p ortance  fo r  ou r Pacific coast softw oods and 
also from  the  stan d p o in t o f hardw ood  com petition.

I n  D ecem ber, 1925, th e  ch ief o f th e  lum ber d iv ision  was given 
leave o f absence and was tra n s fe rre d  by the  S ec re tary  o f Com m erce 
to th e  position o f D irec to r  of th e  N atio nal C om m ittee  on W ood 
U tiliz a tio n , o rganized a t th e  d irection  o f the  P residen t. In  con 
nection w ith  g rade  m ark in g , use of sh o rt leng ths, and o th er wood- 
u tiliza tio n  problem s, th is  com m ittee has continued w ork  th a t h ad  been 
s ta r te d  in the lum ber d ivision  o f th e  bureau .

C ontinued special a tten tio n  has been g iven to  connecting  A m erican  
expo rters  w ith  fo re ign  agents.

I n  cooperation  w ith  th e  d ivision o f fo re ign  tariffs , a series of 
L um ber T a riff  M anuals w as s ta r te d , and  the  first num ber, covering  
th e  U n ited  K in gdo m  a n d  w estern  E u ro p e , has been issued.
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S pecial a tten tio n  has been given to  such m a tte rs  as the  Japanese  
and A ustra lian -N ew  Z ealand tra de , the p itch -p ine  co n trac t proposed 
by the  S pan ish  trad e , agency conditions in B elgium  and G erm any, 
and  E g y p tia n  pu rchases of ties. T he b u re au ’s lum ber tra d e  lis ts  
have  been extensively  revised.

F o u r  tra d e  in fo rm atio n  bulle tin s issued und er the  auspices of 
the  d ivision discussed lum ber conditions in  the  P h ilip p in e s, B elgium . 
S iberia , and  L a tv ia . O f the p am p h le t en title d  " G rad e  m arks on 
lum ber a re  the  custom er’s g u a ra n ty .” 160,000 copies have been 
p rin ted  th u s f a r  fo r pu rchase  an d  d is tr ib u tio n  by in terested  o rga n iza 
tions.

C ontact w ith  the  in d u s try  has been continued  th ro u g h  th e  L um ber 
E x p o rt A d v iso ry  C om m ittee o f 47 m em bers, la rg ely  appo in ted  by the 
various lum ber associations w hich cooperate.

A tten tio n  to dom estic tra d e  has inc luded  advice to  o th er  G overn 
m ent depa rtm en ts as to lum ber buy ing , cooperation  w ith  the T a riff 
Com m ission, assistance in  m ark e tin g  little -used  species, etc. T he 
d iv ision  also has cooperated in  th e  p ro g ram  of lum ber s tan d a rd iza 
tion  an d  the  p re p a ra tio n  o f box-construction  m anuals.

E ffective J a n u a ry  1, 1926, th e  personnel o f the  bu reau ’s coal d iv i 
sion, to gethe r w ith  th ree  specia lists  o f the  m in era ls  d iv ision , were 
tra n s fe rre d  to  th e  B ureau  o f M ines. F o re ig n  tra d e  p rom otion  w ork 
in  pe tro leum , m inera l-m eta ls , and  coal w as re ta ined  by th is  bureau . 
P etro leum  and  its  a llied  p rodu cts, no nferrou s m eta ls an d  m inera ls , 
and  coal and coke co nstitu te  th e  th ree  genera l g roup s o f com m odi
ties  w hich concern th e  bu reau ’s p re sen t m in era ls  d ivision  in  its 
efforts to  prom ote and  develop fo re ign  trade .

“ F o re ig n  tra d e  notes,” a c ircu la r co n stitu tin g  an  im proved m ethod 
o f d is tr ib u tin g  fo re ig n -trad e  in fo rm atio n  o f in te re st to  pe tro leum  
and  m inera l-m eta l ind ustries , issued on a lte rn a te  weeks, and  “ O ver 
seas coal tra d e ,” released m o n th ly , continued to  serve th e  A m erican  
dem and  fo r  fo re ig n -trad e  d a ta  and  reduced very  m a te ria lly  th e  
am ou n t o f rou tine  correspondence.

F ore ign  m ark ets fo r  A m erican  copper p ro du cts,” a series o f fou r 
c ircu lars, exem plifies th e  type  o f nine  specia l c ircu lars  released by 
the section to the  m in e ra l-m eta l trades. Tw o tra d e  in fo rm a tio n  
bu lle tin s covering th e  " W orld  lead  in d u s try  ” w ere also pub lished. 
A  deta iled  rep o rt on “ B ritish  petro leum  tra d e  in  1925 ” w as p re 
p a red  as a tra d e  in fo rm a tio n  bulle tin , in  add itio n  to  55 special 
c ircu lars  released fo r  the  in fo rm a tio n  o f th e  A m erican  pe tro leum  
in d u s try . S ix ty  special c ircu lars re la t in g  to  conditions ab road ' 
in  th e  coal in d u s try  have been d istr ib u te d  since th e  ta k in g  over o f 
th is  w ork by the  m inera ls  d iv ision  on J a n u a ry  1, 1926.

C oncerns m an u fa c tu rin g  p a p e r  specia lties o f various k in ds have 
been a ided  in finding  fo re ign  m ark ets fo r  th e ir  p rodu cts an d  have 
been kept fu lly  in fo rm ed as to changes in in d u s tr ia l and  sales cond i 
tions. In q u iries  concern ing m ark ets fo r  pa pe r-w ork ing  m achinery  
reg istered  a no tab le increase. M an u fa c tu re rs o f k ra f t  p ap e r in  th e  
S ou th  in s ti tu te d  -an active  in vestiga tion  o f m arke ts ab road fo r  th e ir  
p rod uc t, an d  p lans were la id  fo r  the fo rm a tio n  o f a se lling  o rg an iz a 
tion  un d er  the  p rovisions o f the  W ebb la w : the  bu reau  and  the 
C onsu lar Service have active!}’ a ided th is  projec t.
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T he in vestig a tio n  o f m ark ets fo r  A m erican  p r in t in g  m achinery , 
accessories, and  p r in t in g  inks w as p rac tica lly  com pleted an d  the 
Jesuits m ade public. T he su rvey  o f pu lp  and  p a p e r  resources, 
p rod u ctio n  and tra d e  of each o f the w orld ’s p ro d u cin g  coun tries was 
continued and  w ill soon be finished.

In v estig a tio ns  have a lready  been begun on th e  box-board, pape r- 
box, and  carton  industrie s and  m arke ts ab road . P la n s  have  been 
m ade fo r su rveys o f fo re ig n  m ark ets fo r A m erican  w all board , 
p la s te r  board , w all p ap e r, an d  bu ild in g  fe lts , and  also fo r  w rap p in g  
pape r, p a p e r  bags, and  fiber board . M ate ria l is be ing  p repa re d  
fo r  a b u lle tin  on the m ark ets fo r  A m erican  p a p e r  p ro du cts in  th e  
countries o f n o rth e rn  S ou th  A m erica.

T he energies o f th e  rub be r d ivision  w ere la rg e ly  devoted  d u r in g  
the  p a s t ye ar  to  crude-rubb er w ork— com pleting  th e  bu reau ’s com 
p rehensive  s tu d y  o f th a t  subject, and  also in  connection w ith  the 
congressional in v es tig a tio n  of fo re ig n -co n tro lled  raw  m ateria ls . 
M uch service w as ren dered  w ith  respect to  th is  last-nam ed  m atter.

T h e  series o f cru de-rubber re p o rts  w as con tinued  w ith  th e  p u b 
lica tion  o f  m onographs on P ossib ilities fo r  P a r a  R ubber P roduc- 
tion  in  the  P h ilip p in e  Islands , R ubber P ro d u c tio n  in th e  A m azon 
V alley , and  R ubber P ro d u c tio n  in A fric a . A  rep o rt on P ossib ili-\ 
ties fo r  P a ra  R ubber P ro d u c tio n  in N o rth e rn  T ro p ica l A m erica  
is now  in  press. A n o th e r re p o rt fina lly  review ed fo r  p r in tin g  was 
P ro d u c tio n  o f G u tta  P erch a , B a la ta , and  A llied  G um s. W ork  
was done on the  revision of the tra d e  in fo rm atio n  bu lle tin  on M ar 
ke tin g  o f P la n ta tio n  R ubber.

S pecia l c ru de-rubber services pe rfo rm ed  by the  d iv ision  inc lu ded : 
(1) A  su rvey o f ru b b e r consum ption in  the U n ite d  S ta te s d u r in g  the 
first seven m onths, to  a id  m an u fa c tu re rs  in e stim a tin g  the  ex ten t of 
th e ir  dem ands fo r the  rem ainde r o f  the  y e a r ; (2) sem iannual s u r 
veys o f dealers’ stocks of autom obile tire s, to  a id  m an u fa c tu re rs  in 
es tab lish ing  p rodu ction  schedules; (3) a su rvey o f the  reclaiined- 
ru bb e r in d u s try  o f th e  U n ited  S ta te s ; and  (4) the  in au g u ra tio n  
o f a new s-le tter service p e r ta in in g  to  crude-rubb er p rodu ction  and 
tra d e  developm ents th ro u g h o u t th e  w orld . T h e  num ber o f crude- 
rubb er in qu iries answ ered  by the  d ivision d u r in g  th e  ye ar  was 
1,64G, as com pared  w ith 841 fo r  the p reced ing  year.

T he d iv ision  issued the  E x p o rte rs ’ M anual on R ubber F oo tw ea r 
and  C loth ing , con ta in in g  about 300 pages o f basic in fo rm atio n  
reg a rd in g  th e  trad e  in  these p rodu cts in 100 fo re ign  m arkets. A  
su rvey o f In te rn a tio n a l T rad e  in M achinery  B e ltin g  w as one o f the 
pub lica tions b ro u g h t out. T he  com pila tion o f m ateria l fo r  export 
m anuals on the  tra d e  in m echanical rubbe r goods and  in  ru bb e r 
sundries and specia lties has been stead ily  carrie d  on. and  i t  is 
expected th a t these w ill be issued before  the  end o f th e  cu rre n t 
ca lend ar year.

E x p o rte rs  were assisted in fo re ign -m arke t analyses th ro u g h  new 
classifications o f rub ber-expo rt s ta tistic s con ta in in g  severa l new 
item s; th ro u g h  im proved  sta tis tic a l in fo rm atio n  reg a rd in g  expo rts  
from  o th e r  m an u fa c tu rin g  coun tries (m ade possible th ro u g h  the  p u r 
chase o f  e x p o rt s ta tistic s fro m  a fu n d  established  by th e  R ubber 
A ssociation o f  A m erica) : th ro u g h  the  ta rif f  m anual. Im p o rt D u ties 
le v ie d  on R ubber P ro d u c ts  T h ro u g h o u t th e  W orld , w hich is kept
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up to  da te  by m eans o f m on th ly  rev isions; and th ro u g h  special c i r 
cu la rs and correspondente .

A n  o u ts ta n d in g  fea tu re  o f the  w o rk  o f th e  shoe and  le a th e r m an u 
fac tu res d iv ision  was th e  increase  o f 80 pe r cent in its  ou tg o ing  co r 
respondence— in d ic a tin g  a very  su b stan tia lly  augm en ted  service.

A  w orld  su rvey  o f shoe-polish  m ark ets w as u n d erta k en  a t the  
request o f th e  N a tio na l A ssociation  of Shoe P o lish  M anu fac tu rers , 
an d  the  re su lt in g  in fo rm atio n  w as assem bled and  d issem inated to 
the tra d e  in m im eographed  bulletin s. A  w orld  su rvey o f m arkets 
fo r  horse collars an d  pads  is now  un d er  w ay. A  questionnaire  on 
the  m ethods o f m an u fac tu re  o f le a th e r footw ear in im p o rta n t shoe- 
m an u fa c tu rin g  countries has been fo rw arde d  to the  b u reau ’s fo re ign  
rep resen ta tives.

S evera l im p o rta n t m an u fa c tu re rs  sent rep resen ta tiv es to  W ash in g 
ton to  spend some days in  consu lta tion  an d  to  review  th e  availab le  
m ateria l. U pon  request, sales com paigns in fo re ign  coun tries have 
been ou tlined— resu ltin g , in  num erous instances, in  sa tisfac to ry  busi 
ness ab road. V isito rs fro m  all p a r ts  o f th e  U n ited  S ta te s  have 
called to discuss fo re ign  tra d e  possibilities.

T he d iv ision  has been called upon by the  N a tio na l B oot an d  Shoe 
M an u fa c tu re rs A ssociation , th e  New E n g la n d  Shoe an d  L ea th e r A sso 
c ia tion , and  the  N atio nal A ssociation  o f L e a th e r  G love and  M itten  
M an u fa c tu re rs  fo r  extensive research  w ork. T he W a r  D ep artm en t 
lias been adv ised  as to da tes fo r  p lac in g  con trac ts  fo r  A rm y shoes; 
th is  service has been the  m eans o f a la rg e  sav ing  to  th e  G overnm ent, 
and  th e  p lac ing  o f these  con trac ts  a t c er ta in  periods benefited the  
in du stry .

T he specia lties d ivision hand les a la rg e  num ber o f un re la ted  com 
m odities— in clud in g  such classes as business equ ipm en t, fu rn itu re , 
ceram ics, m usical m erchand ise, jew elry , sp o rtin g  goods, m otion p ic 
tu res, p h o to graph ic  goods, toys, professional an d  scientific in s tru 
m ents, p r in ted  and  lith o g ra p h ic  m a tte r , etc.

T he dem ands m ade on th is  d iv ision  have  taxed  its  capacity  to  the  
lim it. A s a d irec t resu lt o f th e  d iv ision ’s efforts , very  sa tisfac to ry  
business connections have been established and su bs tan tia l o rde rs 
p laced  fo r  A m erican  specia lties d u r in g  the  p a s t y ea r— in d iv id ua l 
o rd e rs a ttr ib u ta b le  to  th is  service ra n g in g  as h ig h  as $17,000. Such 
in itia l orders, even th ou gh  th ey  m ay no t be la rg e  in them selves, a re  
a step  tow ard  fu tu re  su bs tan tia l business.

Also, by keep ing  specia lties exp orte rs  fu lly  posted on conditions 
ab road , o u tlin in g  definite sales cam paigns, and  w arn in g  aga in st v a r i 
ous p itfa lls , the  division caused “ invisible  ” savings and  paved t*he 
w ay to w ard  a m ore in te lligen t fu tu re  developm ent o f some very 
p rofitable  m arkets.

T he d iv ision  has conducted va rious su rveys o f fo re ign  m arke ts  fo r 
specia lties, s tud ied  fo re ign  com petition , and kept in  as close contac t 
as possible w ith  th e  several trad es.

Tw o tra d e  in fo rm atio n  bu lle tin s w ere issued on fu rn itu re , covering 
E urop e  an d  th e  F a r  E ast. M any  b rie f  su rveys o f  a sim ila r n a tu re  
w ere issued in  special c ircu la r form . M ore th a n  1,000 op p ortu n itie s 
fo r  th e  sale o f A m erican  specia lties ab road  were pub lished  d u rin g  
th e  y e a r  in  Com m erce R eports .
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B ureau  ac tiv ities w ith  respect to  a d v e rtis in g  have  been centered in 
th e  specia lties d ivision , w hich  m ain ta in s special files, answ ers in 
quiries, and  goes over a ll m ater ia l fo r  bu reau  pub lica tions ha v in g  to  
do w ith  th a t  subject. T he d iv ision  cooperates w ith  an adviso ry  
com m ittee rep re sen tin g  th e  adve rtisers an d  th e  agencies. T o increase 
th e  efficiency o f th is  a d v e rtis in g  service, w orld -w ide  su rveys w ill be 
m ade in  o rd e r to  ob tain  needed da ta .

T he specia lties d ivision  endeavors to keep in  touch w ith  th e  ac tiv i 
ties  o f th e  e x p o rt m erchants, com m ission houses, an d  a llied  en te r 
p rises, w ith  a view to affo rd ing  service to th is  im p o rta n t elem ent in 
ou r e x p o rt trade .

T he m otion -p ic tu re  section m a te ria lly  streng thened  its  contac ts 
w ith  th e  in d u stry . I t  cooperated  active ly in  efforts to  w ard  off d is 
c rim in a to ry  legisla tion  by fo re ign  governm en ts ag a in st A m erican  
films. C ongress has a p p ro p r ia te d  $15,000 (availab le  J u ly  1, 1926), 
w hich w ill give th is  section official s ta tu s an d  w ill enable it to  
en large  the  scope of its  ac tiv ities both  ab road  an d  a t home.

A s in  p rev ious years, the  d ivision  has m ain ta ined  close contac ts 
w ith  tra d e  o rgan iza tion s rep re se n tin g  the  various in du strie s w ith in  
its  field.

T he tex tile  d iv ision  has continued  its  e fforts to  effect econom ies in  
G overnm en t purchases o f tex tiles and  to  e lim inate  w aste in  the. te x 
tile  trad es. T he  ch airm ansh ip  of tire tex tile  com m ittee o f th e  F e d 
e ra l Specifications B oa rd  is now he ld  by th e  ch ief o f th is  division. 
H is  in tim ate  contac t w ith  the  tra d e  has p roved  advan tageous in 
fu r th e r in g  the  w ork o f e stab lish ing  G overnm en t specifications fo r 
tex tiles w hich by confo rm in g  m ore nearly  to com m ercial s tan d a rd s  
serve a t once th e  in te res ts  o f th e  G overnm en t and  sa tisfy  th e  tra d e , 
in  th a t  they  enable m ore m an u fa c tu re rs  to  b id  on G overnm en t con 
tra c ts  fo r supplies.

C onverters, a ided by th e  B ureau  of S ta n d a rd s  and the  tex tile  d iv i 
sion, have  been a tte m p tin g  fo r  some tim e to  p roduce a fast-co lo r 
kh ak i that, w ould m eet th e  m ilita ry  specifications of th e  U n ited  
S ta te s G overnm ent. T h e ir  efforts have  been successful, and  du rin g  
the  p a s t fiscal year  the  M arin e  C orps placed o rd ers  fo r 450,000 y a rd s 
o f kh ak i in  tw o lo ts w ith  A m erican  m an u fac tu rers. I n  the  p a s t th is  
goods has usually been bough t in E n g lan d .

S im ila rly , s ilk  c loth  fo r  pa rachu te s has been im p orted  from  Ja p a n . 
A m erican  silk  m an u fa c tu rers, co opera ting  w ith  the B u reau  o f S ta n d 
a rd s and the  tex tile  d ivision , have been develop ing  a type  o f p a ra 
chu te  cloth w hich w ill fo rm  the basis fo r  fu tu re  specifications of 
th is  m ateria l.

W o rk  w as done, in  connection w ith  th e  devising  o f carto ns  to  reduce 
the  cost o f sh ip p in g  blankets.

T he tex tile  d ivision , w ith  th e  assistance o f field officers o f the 
bu reau , he lped cotton  ex porte rs to a rran g e  fo r se ttlem en t o f accounts 
on w hich fo r various reasons difficulties in  securing  p aym en t had  
been experienced in S p a in , C zechoslovakia, and  P o land .

A n  A m erican  silk  com pany was unable  to  ge t its  custom ary su p 
p lies o f w aste silk  fro m  C hin a  on account o f th e  sh ip p in g  strik e  in  
C anton  la s t fa ll an d  faced th e  possib ility  o f  hav in g  to  close its  m ills 
and  th row  hu n dred s o f people out o f w ork. T hrou g h  the in te r 
vention  o f the  tex tile  d iv ision  and the  bu reau ’s tra d e  com m issioner
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a t C an ton , tw o sh ipm en ts o f w aste silk  were s ta r te d  to  th e  U n ited  
S ta tes and  o thers were ob tained la te r.

T he  tex tile  d ivision issued da ily  press releases, 9 reg u la r  bu lle tin s 
(3 o f w hich are  w eekly and th e  o thers m o n th ly ), and  abou t 70 special 
bulletin s.

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  C O M M E R C E

T h e  ac tiv ity  o f fo re ign  coun tries in th e  rev ision  of th e ir  custom s 
ta riffs  and  tra d e  reg u la tio ns has con tinued  th ro u g h o u t th is  p a s t year 
w ith ou t abatem en t, and  th e  re su lt in g  ta sk  involved in  keep ing  ab reast 
o f all the  changes in the  com m ercial ta r if f  and  tre a ty  re la tions  in 
fo re ign  countries, and  th e ir  effect upon th e  com petitive  s ta tu s of 
A m erican  goods, has taxed  to th e  fu llest degree the staff of th e  d iv i 
sion o f fo re ign  tariffs.

T h ro u g h  th e  p ro m p t “ b ro a d c a s tin g ” in  th e  U n ited  S ta tes  of the  
official de ta ils  of changes in fo re ign  ta rif fs  an d  tra d e  regu la tions, the  
d iv ision  continues to  perfo rm  valuable  service. I t s  services have been 
d irec ted  to  tw o objects— th e p rom otion  o f tra d e  and  th e  e lim ination  
o f w aste. I n  th e  first o f these  func tio ns i t  ind icates openings fo r  
pro fitab le  tra d e  m ade possible by  a m odera tion  o f du ty  o r re la ted  
condition ab ro ad ; in the  second it w arn s o f th e  da nge r of w aste and  
loss if  new res tric tio ns o r requ irem en ts o f fo re ign  governm ents are 
not heeded.

A n  increasing  num ber o f firm s is consu lting  th e  d iv ision  before 
u n d e rta k in g  any  new p ro jec ts  in  w hich th ere  m ay be ta r if f  o r trade- 
reg u la tio n  angles. T h us  a la rg e  autom otive  m an u fa c tu rer , before 
send ing  a num ber o f new rep resen ta tives ab road , had them  come to 
W ash in g to n  fo r conferences. A g a in , an  exhaustive  stud y  of th e  basis 
o f tobacco im p o rt duties in  L a tin  A m erican  coun tries was m ade fo r 
an exp orte r desirous o f d e te rm in in g  w he ther sh ipm en t in hogsheads 
o r otherw ise  w ould be m ost economical.

Com m erce R ep o rts  pub lished  a  num ber o f special a rtic les ta k in g  
up  in  d e ta il ta rif f  developm ents in  fo re ig n  countries o f p a r tic u la r  
im portance  to  th e  U n ited  S ta te s ; m ost o f these artic les consisted of 
analyses o f the  new tra d e  rég im e fo llow ing  th e  m ore im p o rta n t ta rif f  
rev isions o f the  year, such as th e  G erm an, G reek, B u lga rian , J a p 
anese, an d  C anad ian .

T he dem and  fo r  copies o f th e  tra d e  in fo rm a tio n  bu lle tin  on send 
ing sam ples and a d v e rtis in g  m a tte r  to  E urop ean  countries ha v in g  
com pletely  exhausted  th e  supp ly , a  rev ised ed ition  was pub lished. A  
handbook b rou g h t out on T a k in g  Y ou r C a r to  E u ro pe  has been 
w arm ly  received and  w idely  noticed  th ro u g h o u t the  coun try . P ro g 
ress is s tead ily  being m ade on th e  m em oranda dealing  w ith  the  
consu lar and  docu inen tary  requ irem en ts on sh ipm en ts to  L a tin  
A m erica.

I n  cooperation  w ith  th e  e lectrical d ivision , th e  p re p a ra tio n  o f com 
p rehensive  ta r if f  studies on the  adm ission o f electrica l goods in to  the  
p rin c ip a l fo re ign  m ark ets has been advanced, m anuals fo r  M exico 
an d  th e  U nion  o f S ou th  A fric a  h a v in g  been added to  those fo r 
A u s tra lia  and  In d ia  previously  issued. P ro gress is also being  m ade 
in the  p re p a ra tio n  o f ta rif f  com pila tions on o ther com m odities; a 
com pila tion  o f th e  im port duties on confectionery  in L a tin  A m erican 
coun tries h a s  been com pleted, and  a stud y  o f im p o rt du ties on office 
appliances in  th e  w orld ’s p rin c ip a l m arke ts is well un d er w ay. T h is
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is in  add itio n  to th e  various in tensive ta r if f  s tudies o f in d iv idu a l lines 
fo r special occasions o r p a r tic u la r  concerns o r o rg an iz a tio n s; such 
sm aller studies fo rm  p a r t  o f th e  d iv ision ’s re g u la r da ily  w ork.

A n o the r phase  o f service th a t  resu lts  in  considerable savings to  
A m erican  m erch an ts and  m an u fa c tu rers is to  be found  in  the  bu reau ’s 
ac tiv ities in  ex tr ic a tin g  them  from  difficulties they  have a lread y  ru n  
into. These  services a re  ac tually  carrie d  out in  cooperation  w ith  
th e  G overnm en t’s fo re ign  rep resen ta tives, a lth oug h  in some cases an 
in q u ire r’s problem  is fu lly  analyzed  in  the  d iv ision  a t  W ash in g ton  
and th e  a lte rn ativ e  courses o f action  are  po in ted  out, w ith  th e ir  a d 
vantages and  d isadvantages.

T he advice o f th e  D ep artm en t o f C om m erce has continued to  be 
sought by the  D epa rtm en t o f S ta te  in  connection w ith  th e  nego tia tion  
of com m ercial agreem ents.

A s th e  ex ten t o f the services ren dered  by the  d ivision o f com m er
cial law s has become be tter know n to A m erican  expo rte rs and  th e ir  
counsel, th e  problem s p resen ted  to  th e  d iv ision  have g row n  m ore 
com plex and the in qu iries in creasing ly  technical.

A  num erica l increase o f 12 (A p e r  cent in  services rendered  du rin g  
the p a s t ye ar  (in  one section th e  increase was 60 p e r  c e n t) , and  400 
pe r cent since the  f ir s t year  o f its  existence, ind icates on ly  s lig h tly  
the increase in volum e and value o f  the  services rendered. D u rin g  
the p a s t year, in  add itio n  to th e  legal, insurance, p a te n t, trad e-m ark , 
and  unfa ir-com pe tition  w ork o f the  div ision , special s tress h a s been 
p laced  on th e  a rb itra tio n  o f com m ercial d ispu tes, an d  th e  ta x a tio n  
o f A m erican  business in fo re ign  coun tries. I n  A p ril , 1926. a special 
section devo ting  its  en tire  tim e to th e  study  of th is  la s t problem  was 
established.

I n  various sections o f the  w orld , active  p ira cy  o f trad e-m ark s, in 
fring em en t on co pyrigh ted  m ateria l, and copy ing  o f p a te n t m achines 
have resu lted  in rep eated  requests fo r assistance, and  in a very large  
num ber o f cases the  division lias been o f service in  n o tify in g  the in 
te rested m an u fa c tu re rs  o f such p rac tices and  endeavoring  to  b r in g  
about rem ed ia l m easures.

S pecial services w ere ren dered  in p rev en tin g  p ira cy  o f the  new 
w ord “ ray on  ” in m any  fo re ign  countries. O u ts ta n d in g  services 
also were ren dered  the  au tom otive  and rad io  in d u stries  w ith  reg a rd  
to conditions in G erm any  and  J a p a n . T he p reven tio n  o f u n a u th o r 
ized rep rod uc tio n  o f A m erican  m otion p ic tu re s ab road has been the 
subject o f special s tud y  and  a tten tio n .

T h e  d iv ision  has a ided  m ate ria lly  in the  e lim ina tion  o f waste 
th ro u gh  the  ac tiv ity  o f i ts  section o f tra d e  ad ju stm en ts, actually  
ren de rin g  services th a t  resu lted  in  th e  savings o f thousands o f do llars  
and  m a te ria lly  p rom otin g  th e  good w ill o f fo reign  buyers tow ard  
A m erican  expo rte rs by  rem oving m isunderstand ings. A p p ro x i 
m ately  500 d ispu tes, ran g in g  from  $10 to $325,000, have been hand led  
by th is  section.

T he d iv ision  co n tinually  refuses to hand le  collections bu t has. by 
p rac tica l advice, aided in  m any problem s o f th is  na tu re . A s a result 
o f services rendered by  th e  division , goods have been salvaged from  
b a n k ru p t esta tes and , w ith  the  cooperation  o f th e  bu reau ’s fo re ign  
offices, m erchand ise refused by  consignees has been hand led  w ith  a 
m inim um  loss to  A m erican  exporters.

B y  m ak ing  in fo rm atio n  availab le , by in fo rm in g  expo rte rs and  
th e ir  counsel o f th e  m ethods o f tra n sa c tin g  business ab ro ad  and the
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various re stric tio ns  im posed by fo re ign  law , and  by g iv in g  pub lic ity  
to  th e  law s o f fo re ign  coun tries w hich are  a p t to  im pose undue b u r 
dens on A m erican  business, th e  d ivision has saved A m erican  ex 
porters m uch expense and delay, th e  do lla r am ou n t o f w hich is in 
calculable.

T he  continued  expansion  o f A m erican  financial in te res ts  ab road 
has resu lted  in  an increased dem and fo r  th e  services o f th e  finance 
and in vestm en t d ivision and a m arked  extension in  th e  va rie ty  
and  scope o f its  activities.

D u rin g  th e  p a s t year  investm en t bankers consulted th e  finance 
d ivision m ore free ly  th a n  ever before reg a rd in g  various phases of 
fo re ign  loans un d er  consideration  and drew  m uch m ore heav ily  upon 
th e  d iv ision ’s sources o f in fo rm atio n . T he  services o f th e  d iv ision  
have  been m ore free ly  u tilized  also by the  com m ercial banks o f th e  
coun try , p a r tic u la r ly  in  connection w ith  developm ents in  th e  ba n k 
ing, cu rrency , and  exchange m ovem ents in fo re ign  countries.

T o  keep its  c lientele m ore fu lly  in fo rm ed  as to  cu rre n t financia l 
developm ents ab road , th e  d iv ision  en larged  th e  scope o f its  m im eo 
g rap h ed  c ircu lars  an d  issued them  a t  m ore frequ en t in tervals . I n  
special cases needed in fo rm a tio n  has been sent by te lephone o r te le 
g ra p h  to  th e  d is tr ic t and cooperative  offices o f the  bu reau  fo r  m ore 
p ro m p t d issem ination  am ong the  persons m ost in terested.

D e ta iled  and com prehensive analyses o f th e  pub lic  finances o f fo r 
e ign  co un tries a re  o f p rim e  im portance  fo r  th e  bankers an d  investors 
o f a co un try  th a t  is le nd ing  a b illion  do llars o r m ore ab road  each 
year. C om plete an d  up-to -date  studies o f th is  ch a rac te r are  not 
rea d ily  availab le  to  th e  pub lic  in  any coun try . S evera l years ago 
th e  finance d ivision began th e  p re p a ra tio n  o f a series o f re p o rts  on 
th e  pub lic finances o f L a tin  A m erican  coun tries and has pub lished  
such rep o rts  fo r  C hile, B o liv ia , P e ru , an d  Colom bia. In ve stm en t 
bankers and o thers sta te  th a t  th ey  have fou nd  these stud ies to  be o f 
g re a t p rac tica l value.

A  sim ila r series fo r  th e  F a r  E a s t w as in s ti tu te d  d u r in g  th e  p a s t 
ye ar  w ith  the  pu b lica tion  o f a com prehensive m onog raph  on C u r 
rency, B an k in g , and  F inance  in  C h ina , w hich w as p rep a red  by an 
ex p e rt on f a r  easterp  finance a ttached  to  the  d ivision.

These studies on pub lic  finances a re  supplem ented by  ann ua l re 
p o rts  on L a tin  A m erican  and  f a r  eastern  budgets, by item s in  
C om m erce R eports , and  by th e  c ircu lars  w hich th e  d ivision issues a t 
frequ en t in tervals .

T h e  to ta l fo re ign  investm ents o f th e  U n ited  S ta te s now exceed 
$11,000,000,000. T h is  to ta l does no t, o f course, include  in te r-a lly  
debts. No o th er  na tion , w ith  th e  exception  o f G rea t B rita in , has 
ever p laced  such a huge sum  abroad  and  none has ever invested 
ab road a t th e  ra te  m ain ta in ed  by th is  coun try  since 1914. N early  
one-half o f o u r fo re ign  investm ents are  d irec t in  ch aracter—th a t 
is, m ade by A m erican  cap ita lis ts  on th e ir  ow n account and  in  m ost 
cases w ith ou t reso rt to  the securities m arket. T he tim e has come to 
com pile de ta iled  and  com prehensive da ta  on the  ch aracter , ex ten t, 
an d  location of these “ d irec t ” investm ents. A ccordingly , th is  d iv i 
sion proposes to take up  th is  stud y  in  a com prehensive m anner d u r 
in g  the  new fiscal year. A  s ta r t  has a lready  been m ade in b rin g in g  
dow n to  da te  a m onograph  on Investm en ts in L a tin  A m erica w hich 
the  bureau issued in  1918. D u rin g  th e  p ast ye ar  th e  d iv ision  p u b 
lished tra d e  in fo rm a tio n  bu lle tin s covering th e  A rg en tin e , U ru 
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guayan , P a ra g u a y a n , and  C h ilean  sections of th is  m onograph  and 
p lan s to  com plete th e  revision in th is  fo rm  d u r in g  th e  p resen t year.

F u r th e r  refinem ents and  add ition s w ere m ade in  th e  study , B alance 
of In te rn a tio n a l P ay m en ts  of th e  U n ite d  S ta tes, w hich th e  d ivision 
p rep are s annually . Because o f the  increasing  in te re st in  th is  study , 
th e  rep o rt fo r  th e  ye ar 1925 was d istr ib u te d  free  o f cost to  about 
15,000 persons.

I n  add itio n  to its  reg u la r  ac tiv ities, th e  d iv ision  has rendered, 
th ro u g h  th e  S ecre tary  o f C om m erce and  o therw ise, special services 
to  th e  W o rld  W a r  D ebt F u n d in g  C om m ission in  connection w ith  
nego tia tions fo r  th e  se ttlem en t o f fo re ign  governm en t indeb tedness 
to ou r G overnm ent.

T he com m ercial in te lligence d ivision func tio ns as a c learing  house 
of in fo rm atio n  respecting  m erchand ise  buyers located in  fo re ign  
countries.

T o th e  files o f th is  d ivision th e re  are  added, da ily , d a ta  m ost 
valuable to  A m erican  expo rte rs in  th e  m ain tenance  and developm ent 
o f th e ir  oversea tra d e , an d  these d a ta  have  been used m ore extensively  
d u rin g  th e  fiscal ye ar  ju s t ended th an  in any  o th er  s im ila r period  o f 
the  bu reau ’s existence.

T he  m ost notab le  constructive  w ork  o f the  division h a s been the  
developm ent o f its  d irec to ry  o f fo re ign  buyers, w hich a t th is  da te  
contains de ta iled  rep o rts  on ap prox im ate ly  225,000 fo re ign  firm s— 
m ore th an  25,000 rep orts  h av in g  been added d u r in g  th e  p a s t fiscal 
year. P rac tic a lly  every rep o rt th a t  has been added  to  these fdes was 
in response to  specific requests o f bu reau  clients.

B y  a rec iprocal a rran g em en t w ith  A m erican  banks, tr a d e  
o rgan iza tions, an d  o the rs i t  has been possible to  su pp lem en t very 
extensively  the  rep o rts  a lre ady  on hand , keep ing them  o f v ita l in 
te res t to  the  users o f the service.

B ureau  c lients, d u rin g  th e  fiscal ye ar  192G, w ere su pp lied— in 
response to  th e ir  requests— w ith  49,802 W o rld  T rad e  D ire c to ry  re 
p o rts  (so ca lled ). I n  com parison  w ith  th e  p reced ing  year th is  was 
an increase o f 60 pe r cent, w hich  is s ign ifican t o f a rap id ly  g row in g  
in terest in  fo re ign  trad e  on the  p a r t  of ou r exporters. T h is  b ranch  of 
the  bu reau ’s service is p a r tic u la r ly  usefu l, because th e  W orld  T rad e  
D irec to ry  rep o rt gives, in  m uch de ta il, in fo rm atio n  as to  th e  c h a r 
acter o f the  fo re ign  d ealer’s sales o rgan iza tio n  and  po in ts  to  a ll av ail 
able sources o f cred it in fo rm a tio n  to enable th e  A m erican seller to  
ra te  th e  buyer as a cred it risk  if  occasion requires.

D u rin g  the p ast fiscal year, 1,096 com m odity lis ts  have been added 
to the  bu reau ’s very extensive lis tin g  o f fo re ign  im po rte rs and  deal 
e rs in  specific com m odities, so th a t  a t th e  p resen t tim e th e  nam es of 
m ore th a n  365,000 fo re ign  im porters, w holesale and  re ta il dealers, 
sales agen ts, com m ission m erchan ts, etc., a re  availab le  in  m im eo 
g raph ed  lis t fo rm  or special typed  lis ts  covering  p rac tica lly  every 
exportab le  com m odity , fo r  nearly  every fo re ign  coun try . T hese lists 
a re  no t au tom atica lly  d is tr ib u te d  to  a  m ailin g  lis t, b u t are  k ep t on 
file a t the  bu reau  in W ash in g ton  and its  d is tr ic t and  cooperative  
offices and  a re  fu rn ish ed  to bu reau  c lients upo n  request. New issues 
of these tra d e  lis ts  and  revisions o f old lis ts  a re  being announced 
w eekly in Com m erce R eports . D u rin g  the  fiscal year  1926, 578,000 
copies o f com m odity tra d e  lis ts  w ere supp lied  upon request.
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M uch effort has been concen tra ted , th is  p a s t year , in  th e  develop 
m en t o f accura te  in fo rm atio n  respecting  fo re ign  sales agen ts qu a li 
fied to act fo r  A m erican  ex porters, and  th is  has necessitated consider 
able correspondence w ith  th e  field rep resen ta tives, as well as w ith 
“ contacts ” in  th is  coun try . A s a resu lt, i t  has been possible fo r 
the  com m ercial in te lligence  division , in  cooperation  w ith  th e  various 
com m odity  divisions o f the  bu reau  and  its  fo re ign  field force, to  be of 
very p rac tica l assistance to m any bureau  c lients in  th e  selection of 
sales agen ts in fo re ign  m arkets. T here  is am ple evidence th a t  th is  
service is m uch apprecia ted  by  th e  users.

R epo rts  to  an extensive lis t o f A m erican  banks re la tive  to fo reign  
firm s th a t  have fa iled  o r gone in to  b an k ru p tcy  or liqu id ation , as 
well as rep orts  respec ting  fo re ign  firm s or in d iv idu a ls re so rtin g  to 
uneth ica l tr a d e  practices, have  been reg u la rly  m ain ta in ed  and  have, 
i t  is fe lt, been a va luable  co n tr ib u tion  o f the  bu reau  in m ak ing  
fo re ign  tra d e  sa fer  fo r th e  A m erican  exporter.

T he  w ork o f the  d ivision of sta tis tic a l research  consists of research 
in the fields of economics, s ta tistics, and  geograp hy  as re la ted  to 
in d u s try  and  commerce. I t  com piles th e  C om m erce Y earbook and 
the  S ta tis tic a l A bs trac ts  of th e  U n ited  S ta tes, and  p repa re s bu lle tin s 
and artic le s ana ly zing  tra d e  and o ther statistics.

Since th e  in itia tio n  o f th e  Com m erce Y earbook in 1922 it  ha s g ra d u 
a lly  become stan d ard ize d  in  fo rm , and  com m ents o f th e  press, of 
business m en, and o thers show th a t it  now m eets very sa tisfac to rily  
the dem ands o f the  public. T he 1925 issue is being  delivered  early  in 
J u ly , 1926— about equaling  the  record tim e o f th e  1924 issue. A  con 
s iderab le  am ou n t of ad d ition al m ateria l w as included, p a r tic u la r ly  
in the  sections re la tin g  to fo re ign  coun tries and fo re ign  tra d e  o f the 
U n ited  S ta tes.

A s a  resu lt o f g re a te r  s tan d a rd iza tio n , m uch tim e and  expense have 
been saved in th e  p re p a ra tio n  and  p r in t in g  o f th e  S ta tis tic a l A b strac t 
o f the  U n ited  S tates.

B u lle tin s were p rep a red  d u rin g  the  ye ar  ana ly z in g  th e  fo re ign  
tra d e  o f the  U n ited  S ta tes  by ca lendar a n d  by fiscal years, and  sum 
m ariz in g  the tra d e  sta tistic s of the  p rin c ip a l countries of th e  w orld . 
A  num ber o f ex tended artic le s on these sam e subjects w ere p u b 
lished in  Com m erce R eports .

T h is d ivision cooperated  w ith  the  d iv ision  o f sta tistic s in  a rev ision 
of th e  classification o f ex ports  an d  im p o rts  w ith  a view to  securing  
consisten t and logical g ro u p in g  th ro u gh ou t.

T he  d iv ision  has continued  to su p p ly  d a ta  reg a rd in g  th e  U n ited  
S ta te s fo r  s tan d a rd  sta tis tic a l annu als and o th er  pub lica tions.

T he w ork o f th e  tra n s la tio n  section has expanded to  a m arked  
degree. O rd in a rily  only  fo re ign -langu ag e m ate ria l of a difficult and 
technica l cha racter  is su bm itted  to  th is  d iv ision , s im pler m ateria l 
be ing tra n s la te d  in o th er  divisions. T he  tran s la tio n s  d u r in g  the  
ye ar covered 14 languages, and  m any o f them  req u ired  advanced 
know ledge o f the  subjects concerned. T h is section also selects and  
d igests  on its  own in itia tiv e  fo re ign  pub lished  m ateria l u sefu l in  the  
w ork of th e  bureau .

T he geograph ic  section has assisted in  th e  p rep a ra tio n  and revision 
o f m any m aps and  o f num erous pub lica tions o f th e  bu reau  dealing  
w ith  the  geograph ic  aspects o f  in d u s try  and commerce.

T he d ivision o f sta tis tic s com piles and  p rep ares fo r  pub lica tion  
sta tem en ts o f im p o rts  and ex ports  o f m erchandise , gold , and  s i lv e r ;
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of vessels en tered  and  c le a re d ; an d  o th er sta tis tic s o f th e  trad e  o f the  
U n ited  S ta tes w ith  fo re ign  coun tries an d  noncontiguous te rrito rie s. 
T he d iv ision  issues regu la tio ns an d  instruc tio ns to  collectors o f cus 
tom s reg a rd in g  the  sta tis tic a l rep orts . T he correspondence and in 
qu iries re la tin g  to  U n ited  S ta te s fo re ig n -trad e  sta tis tic s are  handled  
in the  division. T he d ivision p repa re s the  sta tis tic a l tab les pub lished 
in the  annu al rep o rt on F o re ig n  Com m erce and  N av igation  and  in 
the M onth ly  S um m ary  o f F o re ig n  Commerce.

In  o rde r to expedite the  issuance o f the  p rin c ip a l im po rt and  
export da ta , it  is p lanned  to  issue F o re ig n  Com m erce and N avigation  
in tw o volum es, beg inning w ith  th e  re p o rt fo r the  ca lendar ye ar  1925.

T he second an nua l rep o rt show ing qu an tities and  values o f the 
p rin c ip al a rtic les ex ported  fro m  eacli S ta te  w as issued fo r  the  calen 
d a r  ye ar  1925.

W eekly rep orts  are  now pub lished  show ing th e  exp orts  o f p r in 
c ipal g ra in s and  flou r; exp orts  o f po rk  p roducts from  p rin c ip al 
p o rts ; im p o rts  o f raw  wool in to  B oston, New Y ork, and P h ila d e lp h ia ; 
and  im po rts  o f w heat from  C anada. A  special re p o rt on im ports  
of cotton  cloth in to  five p rin c ip a l p o rts  by specified tra d e  designa 
tions is issued m on th ly  fo r th e  in fo rm atio n  o f cotton  m anu fac tu rers . 
A sim ilar  rep o rt is com piled fo r im po rts  o f wool c loths and  dress 
goods.

A bou t 15 m on th ly  sta tem en ts, show ing th e  expo rts  an d  im p orts  of 
p rin c ip a l a rtic les and  g ro up s o f  a rtic les, a re  p rep a red  fro m  d a ta  com 
p iled fo r  the  M onth ly  S um m ary  and  a re  pub lished  before the S u m 
m ary  is sent to  th e  p rin te r . S pecial s tatem en ts to th e  num ber o f 
253 a re  issued each m on th  show ing exp orts  an d  im po rts  o f p rin c ip al 
selected com m odities in com plete de ta il by countries and  custom s 
d is tr ic ts ; these are  d is tr ib u te d  in m im eographed  fo rm  to  a m ailin g  
list o f m ore th a n  30,000 addresses.

T he ou tstan d in g  w ork  o f th e  dom estic com m erce division a t the 
p resen t tim e is th e  com pila tion  o f a series o f m ark e t analyses fo r th e  

, various hom ogeneous sections o f  th e  U n ited  S ta tes. These a re  p re d i 
cated on the  pu rpose  o f e lim in a tin g  w aste in m ark e tin g  th ro u g h  
p ro v id in g  m ore com plete in fo rm atio n  and  a be tter u n d e rs tan d in g  o f 
these reg ions from  bo th  th e  com m ercial and  in d u s tria l s tan dp o in ts . 
E xtensive  field w ork and  s ta tis tic a l an alysis  are  u tilized  in o rd e r  to 
obtain the in fo rm atio n  from  the  m ost d ire c t sources availab le. D u r 
ing th e  p ast ye ar  the  first o f these stud ies w as issued un d er th e  ti tle  
Com m ercial S u rvey  o f th e  P h ila d e lp h ia  M arke tin g  A rea . T h e re  are 
m any evidences th a t  th is  has been o f p rac tica l assistance to business 
men in la y in g  th e ir  p lan s fo r  sales and  a d v e rtis in g  cam paigns. 
A second stud y— m ore am bitious in th a t  it  covers a w id er te r r i to ry — 
is p rac tica lly  com plete fo r  th e  so u theastern  area  o f th is  co un try , em 
b rac ing  th e  S ta te s o f N o rth  an d  S ou th  C aro lin a , G eorgia, F lo rid a , 
A labam a, and  eastern  Tennessee. I t  is proposed to c a rry  ou t th ree  
add itional m arke t su rveys d u rin g  the p resen t fiscal year. W ork  has 
a lready, s ta r te d  in the  New E n g la n d  a rea  and in th e  C alifo rn ia  and  
Pacific southw est te r r ito ry .

T o keep these  m ark e t su rveys up  to  da te , th e  d ivision p lan s to  
establish  inves tig a to rs  in  c en tra l com m ercial points . D u rin g  the  
past ye ar  tw o m en have  been ap po in ted  fo r  th is  service, and  o thers 
w ill be chosen soon.

A n o th e r p ro je c t o f m ajo r  im portance  executed in th is  d ivision 
d u rin g  th e  p a s t ye ar  is th e  A tla s o f W holesale  G rocery T errito r ie s,
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w hich w ill ap p e a r  in  th e  ne ar  fu tu re . B ased  upon a stu dy  o f actual 
p rac tice  in w holesale grocery  tra d e  o f ov e rla pp in g  zones of com 
pe titio n , ra il an d  w a te r tra n sp o rta tio n , good roads and tru ck in g  
fac ilities, and tra n sp o rta tio n  charges, th ere  have  been outlined 183 
p r im a ry  wholesale po in ts  and  196 secondary w holesale po in ts  from  
w hich groceries can be d istrib u ted  m ost efficiently. F o r  each p rim ary  
and  secondary  cen ter th ere  has been delineated  the  no rm al trad e  
a re a  to w hich groceries and a llied  p rodu cts n a tu ra lly  flow from  
those cities. C om plete sta tistic a l d a ta  on pop u la tion  and re ta il 
outle ts  have been added.

O n request of the  p a in t and  va rn ish  in d u s try , a stu d y  was m ade 
and pub lished  o f the  dom estic m arke ts  fo r  those p roducts. A 
sta tis tic a l an alysis  o f p rodu ctive  tra d e  te rrito r ie s  in th e ir  va ry in g  
degrees o f • im portance  has b ro u g h t ou t c learly  th e  possib ilities of 
e lim in a ting  w aste sales effort o r excessive ad ve rtising  expend itu re  
fo r these lines.

T he  re ta il w orld  has been assisted by tw o con trib u tio ns of o rig inal 
research. P am p h le ts  on D ep artm en t L eas ing  in  R eta il S tores and 
on V eh icu la r Traffic C ongestion an d  R eta il B usiness have  been 
p re p a re d  th ro u g h  in tensive studies o f these problem s.

A  lis t of a ll agencies an d  th e ir  p rodu cts in th e  field of m arke t re
search is to  be issued sh ortly  as M arke t R esearch Agencies.

A no th e r im p o rta n t p ro jec t has been the  rev ision  d u rin g  th e  past 
ye ar  o f the  D ire c to ry  o f C om m ercial and  In d u s tr ia l O rgan iza tions, 
the  only source fo r accu ra te know ledge reg a rd in g  trad e  and com 
m ercial associations.

A s an ou tg ro w th  o f th is  w ork, i t  was decided to revise also the  
de p a rtm en t's  s tud y , T rad e  A ssociation  A ctiv ities, and  th is  w ork 
w ill be rea dy  shortly .

N ot th e  least o f th e  d iv ision ’s ac tiv ities has been the  answ ering  of 
inqu iries fro m  A m erican  business m en. D u rin g  th e  p ast y ea r 3,305 
such special inquiries, each req u irin g  extensive research , w ere received 
and answ ered— rep resen ting  an  increase o f abou t 60 p e r  cent over the  
w ork  fo r  th e  p reced ing  fiscal year. F u n c tio n in g  th u s as a  c learing  
house o f com m ercial in fo rm atio n , the  dom estic comm erce d ivision 
has been he lp fu l, in  a g re a t v a rie ty  o f w ays, to  m any  o rganizations.

A n  economic su rvey o f th e  p ro jec t fo r  a deeper w a terw ay  from  
the G rea t L akes to the  A tlan tic  w as com pleted d u r in g  the  p a s t year  
by the  tra n sp o rta tio n  division.

T he s tan d a rd iza tio n  o f te rm s and  conditions in th e  w arehouse 
in d u s try  w as th e  subject o f several conferences a t W ash in g to n , and 
a t a m ee ting  on A p r il  30, 1926, o f rep resen ta tives o f various in du s 
tries, sh ippe rs, m em bers o f tra d e  associations, bankers, ra ilw ay  m en, 
and  officials o f th e  A m erican  W arehousem en’s A ssociation , th e  ad op 
tion  o f s tan d a rd  term s and conditions w as considered an d  certa in  
conclusions fo rm ula ted . In  accordance w ith  th e  unanim ous action  
a t th is  m eeting, the  d ep a rtm en t has sent ou t c ircu lars  to  the  in terested  
pa rtie s, w ith  th e  u n d e rs tan d in g  th a t  w hen a sufficient num ber of 
acceptances a re  received the  ad op tion  o f these s tan d a rd  te rm s and 
cond itions w ill be recom m ended by  th e  D ep artm en t o f Comm erce.

T he d ivision has continued  its  s tud y  o f  con ta iner construction in 
cooperation  w ith  the  dom estic p ack in g  adv iso ry  board . T he sale of 
th e  pub lica tion  P a p e r  W rap p ed  P ackages has a lready  exceeded 69,000
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copies. F iv e  o th er bu lle tin s (p rep a red  in  th e  tra n sp o rta tio n  d i 
v ision) on various types  o f con ta iner construction  have been a p 
p roved, and  several a re  ready  fo r th e  press.

F o llow ing  th e  pu b lica tion  of th e  tra d e  in fo rm atio n  b u lle tin  on 
T he T h ro u g h  E x p o rt B ill o f L ad in g , several m eetings were held  w ith  
a view to fu r th e r in g  th e  use o f th is  fo rm  o f b ill o f lad ing .

T h e  d iv ision  has established an d  m ain ta in ed  close contacts w ith  the  
newly fo rm ed  reg ional adv iso ry  boards o f th e  A m erican  R ailw ay  
A ssociation. T h ro u g h  the  F lo r id a  R eg ional A dv iso ry  B oa rd  and 
the F lo r id a  S ta te  C ham ber o f C om m erce, the  d iv ision  in au g u ra ted  
d u rin g  th e  ye ar  a tra n sp o rta tio n  field su rvey  fo r  th a t  S ta te ; th is  
survey is now p roceeding , and its  resu lts  w ill be published.

T he sh ip p in g  section has continued  its  rev iew s of th e  fac ilities fo r 
transoceanic  tra n s p o r t o f cargo  and  passengers. D u rin g  th e  com ing 
fiscal year  the  bu reau  w ill issue a stud y  ou tlin in g  th e  g ro w th  o f th is  
contro l by com parisons o f th e .s itu a tio n  befo re  th e  w ar and  in  1925. 
A  tra d e  in fo rm atio n  bulle tin , Ocean F re ig h t R ates in U n ited  S ta tes 
F ore ign  T rad e , was com pleted.

T he h ighw ays section assisted m a te ria lly  in  th e  p re p a ra tio n  o f d a ta  
fo r the  P a n  A m erican  H ig hw ay s C onference a t B uenos A ires and  
perfo rm ed  sim ilar  w ork in an tic ip a tio n  of th e  p a r t  to  be taken  by  the  
U nited  S ta te s in the  F if th  In te rn a tio n a l R oads C ongress to be held  
a t M ilan  in S ep tem ber, 192G. S u rveys o f m otor roads in A us tra la s ia , 
In d ia , and  S ou th  A fric a  w ere begun.

T he tra n sp o rta tio n  d ivision con tinued  to hand le  m a tte rs  p e r ta in in g  
to the  tra n sp o rta tio n  aspect o f aeron au tic s; these consisted largely  
of in qu iries abou t the  ex tended  opera tion  o f a ir  lines ab road , com 
parisons w ith  com m ercial fly ing  in th e  U n ited  S ta tes, n a tu re  o f com 
m odities carrie d  by a ir , etc. I te m s o f in te re st from  ab ro ad  were 
pub lished in Com m erce R ep o rts  o r o therw ise m ade availab le. In  
M arch , 1926, th e  d iv ision  began th e  pub lica tion  o f F o re ig n  A ero 
nau tica l News. T h is  is issued biw eekly and  as th e  new s justifies. 
The lis t o f those requesting  th e  bu lle tin  is rap id ly  g row ing , and  the  
pub lica tion  is be ing  en larged . T he division con trib u ted  su bs tan tia lly  
to th e  rep o rt on C ivil A v ia tion  p re p a re d  by th e  J o in t  C om m ittee on 
Civil A v ia tion  o f th e  D ep artm en t o f Com m erce an d  the  A m erican  
E n g ineerin g  C ouncil and  pub lished  in Ju n e , 1926.

P ub lica tio ns  com piled by th e  d ivision d u r in g  the  year included 
three  in  th e  series covering  L a tin  A m erican  ra ilw ays, a s tu d y  o f 
m otor roads in L a tin  A m erica, and  o thers a lre ady  re fe rred  to.

S T A N D A R D I Z A T I O N  W O R K

T he section on P a n  A m erican  s tan d a rd s , w ith  the  cooperation  o f 
the B u reau  o f S ta n d a rd s  and a id  from  p riv a te  sources, has com pleted 
ten ta tive  p lan s and agenda fo r the Second P a n  A m erican  C onference 
on U n ifo rm ity  o f Specifications. T h is  conference is to  be convened 
in the  U n ited  S ta te s d u r in g  1927.

I n  p re p a ra tio n  fo r  th e  P a n  A m erican  H ig h w ay  C ongress held  in 
Buenos A ires, A rg en tin a , in O ctober, 1925, a b ilingual g lossary 
(S p an ish -E n g lish ) o f au tom otive  term s was com piled and , as well, 
one covering  road  te rm s and  h ighw ay  equipm ent. T w en ty  stan d ard  
specifications fo r  iro n  and  steel p rodu cts w ere tra n s la te d  in to  S pan ish  
d u rin g  the  year and  issued as rev isions o f ed itions in th e  bu reau ’s
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In d u s tr ia l S ta n d a rd s  Series, w hile tra n sla tio n s in to  P ortug uese  of 
15 sim ila r s tan d a rd s  have been p ra c tica lly  com pleted and p repa re d  
fo r p rin tin g .

A n  increasing  num ber o f incjuiries from  the  U n ited  S ta te s and  
ab road  on engineering  subjects and  re la tin g  to  s tan d a rd s  fo r  m er 
chandise en te rin g  in to  fo re ign  tra d e  have been d irec ted  o r re fe rred  
to  the  s tan d a rd iza tio n  section.

T h is  bu reau  continued to  lend  its  a id  to  th e  B u reau  o f S ta n d a rd s  
in the  developm ent o f com panion volum es to the N a tion al D irecto ry  
o f C om m odity Specifications— nam ely , Specifications fo r  H ousehold 
C om m odities, E ncyclopedia  o f Specifications, and  T rea tise  on S peci 
fications. T he  D irec to ry , w hich was pub lished  in S ep tem ber, 1925, 
con ta ins reference to about 27,000 specifications fo r m ore th an  6,000 
com m odities an d  is now in its  th ird  p rin tin g .

C O M P A R A T I V E  S T A T E M E N T  O F  S E R V I C E S  R E N D E R E D

I n  the fo llow ing tab le  are  figures p re sen tin g  a concise p ic tu re  of 
the  developm ent, d u rin g  th e  p a s t five fiscal years, in  th e  m ore im 
p o r ta n t phases of the  b u reau ’s a c tiv ity  :

I te m s

1922

C o m m e rc ia l se rv ic e s  re n d e re d :
T o ta l  serv ic es  r e n d e r e d ..............................  1 ¿05,661 i 1
C o m m o d i ty -

A g r ic u ltu ra l  im p le m e n ts ........................  6 ,210
A u to m o t iv e ..............................................  17,674 I
C h e m ic a l ................................................... !..................... i
C o a l............................................................ ; 1 2 * 4 10,877 j
E le c t r ic a l ................................................... 7,822 ;
F o o d s tu ffs .................................................  28,565 !
I ro n  a n d  s t e e l ...........................................  7,456
l e a t h e r ...................................................... 2.923
L u m b e r .....................................................  10,844
M a c h in e r y ................................................  11,178 ;
M in e r a l s .................................................... (*)
P a p e r .................... i ..................................  2,829
R u b b e r ......................................................  4,114
S h o es ..........................................................  3,803
S p e c ia ltie s .................................................  15,948
T e x t i le s ...................................................... 18.503

T e c h n i c a l -
C o m m e rc ia l l a w .......................................  3,998
F in a n c e  a n d  in v e s tm e n t ...............................................
S ta t is t ic s  (foreign t r a d e ) .........................  10,996
T r a n s p o r ta t io n .........................................  5,244
T a r if fs  ( fo re ig n ) .......................................  16,300
D o m e s tic  c o m m e rc e ..............................................................

M  ise e lla n e o u s ................ .............................  320,377
R e g io na l a n d  re c las s if ic a tio n  of a b o v e -

L a t in  A m e r ic a ..........................................  20 ,619
N e a r  E a s t .................................................  5,905
F a r  E a s t ....................................................  15,399
E a s te rn  E u r o p e .......................................  4,837
W e s te rn  E u ro p e .......................................  32,378

F o re ig n  t ra d e  o p p o r tu n it ie s :
N u m b e r  o f in d iv id u a l  o p p o r tu n i t ie s  p u b 

l i s h e d .......................................    2,960
N u m b e r  o f cases in  w h ic h  re s e rv e d  in 

fo rm a tio n  w as f u r n is h e d ....... - ............... 127,385
T ra d e  l is ts  (l is ts  of fo re ig n  m e rc h a n ts )

...................................... n u m b e r  of c o p ie s . .  71,900
S p e c ia l in fo rm a tio n a l  c irc u la rs  (m im e o 

g ra p h e d )  ...................... n u m b e r  o f c o p ie s . .  350,000 1,

F isc a l y e a r  e n d e d  J u n e  30—

1923 i 1924 1925 1926

881,521 j * 1,168,972
I

14,014 i
56,232 ! 
36,984 j 

5,356 
32,636 ; 

103,373 ! 
27,918 j 

12,881 j 

26,177 : 
46,399 i 

4 18,566 j 
13,668 ! 
14,407 ;
10 ,211  i
75,023 
64,429 j

10,376 ! 
7,660 i 

23,530 ; 
15,193 i 
19.764 j

246,724

132,486 
29,287 : 
93,224 
29,812 ! 

269,244

4,290 

332,127 ; 

181,049 

000,000

28,353 
105,459 
66,601 

6,711 
64,355 

143,579 
52,288 
23,471 
37,826 
71,999 

4 21,371 i 
16,923 I 
19.894 
11,892 ! 
97,860 j 
80.669 j

14,727 j 
13,726 i 
28,711 , 
20,940 i 
25,730 
19,148 

215,887

232,200 
49,917 

- 173,763 
55,617 

339,679

3,846 ; 

345,784 j 

417,195 

3,100,000  ;

47,841 
181,606 
105,477 

8,744 
U 2 ,245 
142,306 
112,559 
29,108 
70,483 
99,038 
45,049 
17,518 
21.208 
10,388 

230,223 
106,195

14,543 
15, 546 
29,871 
28,620 
27,062 
51,370 

585,620

329,737 ! 
52, 464 Ì 

2.53,875 
53,295 

745,318

4,909 

446,865 

687,159 

3,713,800

1 2,032,825

29,753 
228,727 
119,613 

4,199 
133,462 
155,301 
221,252 

16,858 
91,393 

117,200 
23,973 
11,785 
14,260 
7,148 

185,667 
106,590

16,318 
20, 578 
50,749 
25,806 
30,031 
65,559 

422,162

288,649 
42, 718 

246,990 
40,390 

831,043

5,380 

437,059 

578,524 

3,327,120

1 D oes  n o t  in c lu d e  serv ices  re n d e re d  b y  th e  fo re ig n  se rv ic e  of th e  b u re a u  a n d  b y  th e  c o o p e ra tiv e  offices 
m a in ta in e d  b y  th e  b u re a u  in  c h a m b e rs  o f c om m e rc e  a n d  b o a rd s  of t r a d e  in  th e  U n i te d  S ta te s .

* C o al a n d  p e tro le u m .
* S h o w n  u n d e r  “ C o a l .”
4 P e tro le u m  o n ly .
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G rea te r svstem ization  and  efficiency in  num erous phases o f th e  
work account fo r certa in  a p p a re n t decreases in  th e  tab le  above. I n  
m any cases d a ta  are  now being sent to  bu reau  c lients au tom atica lly  
(fo r exam ple, th ro u g h  a reg u la r, rou tine  c ircu la r  se rv ice),so  th a t  the  
firms no lo nger need to  send in  so m any  o f th e  in d iv idu a l inqu iries 
th a t go to  m ake up  the  ta b u la ted  to ta l o f services.

C O O P E R A T I O N  W I T H  O T H E R  D E P A R T M E N T S

T he bu reau ’s lia ison  office has continued to  m ake steady p rogress in 
effecting closer re la tions betw een th e  bu reau  an d  o th er G overnm ent 
departm ents.

V isiting  consuls have been show n how  th e ir  rep o rts  are  u tilized , 
and the  a im s and  scope o f th e  bu reau ’s w ork as a w hole have been 
fully exp la ined  to them . S pecial care has been take n  to  fam ilia rize  
them  w ith  th e  w ork of the com m ercial in te lligence division. I n  M ay 
of th is  year  th e  g ra d u a tin g  class o f the  D ep artm en t o f S ta te  F ore ign  
Service School visited th e  bureau  in  a body.

T h ro u g h  th e  efforts o f the  m em bers o f th e  lia ison  com m ittee, m eet
ing in fo rm a lly  a t freq uen t in te rva ls , m uch has been accom plished in 
reducing to  a m inim um  th e  d up lic a tio n  o f w ork  betw een th e  field 
officers o f the  various departm en ts . T h e  re la tions  betw een the  field 
officers have g row n  increasing ly  co rd ia l in  a ll p a r ts  o f the  w orld , 
and it is believed th a t  th is  is due in no sm all m easure to the efforts 
of the liaison  officers to  g u a rd  ag a in st the  issuance of conflicting 
in structions by  th e ir  respective  departm en ts.

T he svstem  o f send ing  consular officers questionnaires care fu lly  
reviewed by th e  questionnaire  com m ittee lias continued to  function  
w ith h igh ly  sa tisfac to ry  results . M uch tim e and  effort on th e  p a r t  
of the consu lar officers have been saved th ro u g h  th e  questionnaire  
com m ittee’s avoidance o f u n im p o rta n t investigations. D u rin g  the 
year, 1,250 questionnaires w ere sent to  the  consulates. T he p rac tice  
of sending weekly to the  liaison  officers o f o th er  G overnm en t d e p a r t 
ments a lis t o f rep o rts  received from  th e  bu reau  rep resen ta tives has 
been m ain ta ined , and  th e  rep o rts  requested have been m ade availab le 
to them .

C are fu l records have  been kep t by th e  liaison  office o f th e  action 
taken by the  bu reau  on consu lar rep orts . These  records a re  o f g re a t 
assistance to the  S ta te  D epartm en t in  g ra d in g  th e  w ork o f its con 
sular officers. T h a t de pa rtm en t h a s also expressed its  ap p rec ia tion  o f 
clippings from  the  press and  from  tra d e  jo u rn als re la tin g  to the 
activ ities o f consular officers and  copies o f special c ircu lars issued by 
the bu reau  g iv in g  the  te x t o f consular re p o rts  as pub lished, w hich th e  
liaison office has su pp lied  reg u larly .

R E C O M M E N D A T I O N S

1. Foreign service bill.— I t  is felt; th a t  possib ly  th e  m ost u rgen t 
need o f th e  bu reau  a t th e  p resen t tim e is th e  enactm ent o f the 
legislation th a t  w as considered by  th e  la s t session o f C ongress as the 
.Tones b ill— p ro v id in g  fo r the  estab lishm en t o f th e  F ore ign  Com m erce 
Service on a perm an en t basis. I t is v ita lly  essential th a t th e  
service should be g iven a firm  fo un d atio n  in  law , a definite o rga n iza 
tion, and  c learly  ind ica ted  sa laries, func tions, and p rero ga tives, w ith
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requisite  legal a u th o rity  vested in  th e  persons charged  w ith  its  
d irection . U nd er such c ircum stances th e  service w ould p rov ide  a  
genu ine career and  w ould p rove  m ore  a ttra c tiv e  fo r  m en of h igh  
ca liber w hom  th e  bu reau  is desirous o f re ta in in g  o r p ro cu rin g  fo r its  
offices ab road. I t  is th e  earnest hope no t onW of th e  bu reau  adm in is 
t ra tio n  b u t— it m ay confidently be sa id—of th e  business com m unity 
in  genera l th a t  th is  need fu l leg isla tion  w ill soon be p laced  on the 
s ta tu te  books.

2. Additional field offices.— M ore field offices o f th e  bu reau  are  
needed, bo th  in  the  U n ited  S ta te s and ab road. I n  th e  fiscal vear 
1926-27 th e re  w ill be 17 d is tr ic t offices in  th is  coun try , b u t it  is 
believed th a t  variou s o the rs w ould p rove  em inen tly  usefu l an d  p ro f it 
able. W h a t such offices are  capable  o f accom plish ing  has been shown 
on pages 116 to 121 o f th is  rep ort. A m ong th e  c ities w here sim ila rly  
effective service m ig h t be rendered  are  Los A ngeles, K an sas C ity , 
C leveland, In d ia n ap o lis , M obile, D enver, O m aha, N orfo lk , Jack so n 
v ille, and  W ilm in g ton  (D el.).

I n  th e  fo re ign  field also, ex p e rt com m ercial service is needed a t 
places th a t  can no t be covered adequate ly  from  the  bu reau ’s ex isting  
posts. B erne  (S w itz e rlan d ), B ud ape st (H u n g a ry ) , O slo ( N o rw ay ), 
D ub lin  ( I r e la n d ) , and  C aracas (V enezuela) m ay be suggested as 
p rospective  posts w here com m ercial a ttaches o f th is  de partm en t 
could und oub ted ly  accom plish m uch. I n  the  F a r  E a s t, A uck land  
(N ew  Z ealand) and  S ing apo re  (S tra i ts  S ettlem en ts) offer op p or 
tu n itie s fo r an  active  service o f tr a d e  p rom otion  an d  in fo rm atio n . 
T rad e  com m issioners are  needed to  cover th e  N ear E as t, W es t and  
E a s t A frica , and A lgiers. A t L a  P az , in  B o liv ia , conditions seem to  
w a rra n t the establishm en t o f a bu reau  office.

3. Specialists fa r  existing foreign offices.— I t  is h ig h ly  desirab le  
th a t  th e  bu reau  should  be enabled, th ro u g h  ad d ition al "appropria 
tions, to  em ploy a g re a te r  num ber o f specia lists  fo r its  ex isting  
fo re ign  offices. N a tu ra lly , a com m ercial a ttach é  o r tr a d e  com m is 
sioner in  charge  o f a fo re ign  office can n o t be equally  well versed in 
th e  deta ils  o f all th e  innum erab le  A m erican  in dustries and  in terests  
th a t he is endeavoring  to  serve. U nless he has th e  necessary special 
is ts un d er  h is d irec tion , i t  is difficult to  p rov ide th e  fu ll am oun t of 
in fo rm atio n  th a t  a g iven  in d u s try  in  th is  co un try  has a r ig h t to  
expect. A  degree  o f specia liza tion is a lre ady  in  force in  some of 
th e  la rg e r  offices, b u t th e  system  should be considerab ly  extended. 
T h e  m ak ing  o r th e  lo sing  o f a sale ab road  is o ften  dependen t on 
some re la tive ly  m inor techn ica l de ta il. I f  th e  A m erican  m an u fa c 
tu re r  does no t know  w h a t is needed w ith  respect to  th is  po in t, his 
efforts m ay be f ru s tra te d . A nd  he can  be kep t adequate ly  inform ed 
on such m atte rs on ly  th ro u g h  th e  w a tch fu l, u n re m ittin g  service o f 
m en in fo re ig n  coun tries who a re  capable  o f specializa tion and  who, 
m oreover, can g ive th e ir  en tire  tim e and a tten tio n  to  tra d e  ques 
tions o f th is  k ind . I n  connection w ith  th is  aspect o f th e  fo reign  
service, i t  should  be sta ted  th a t  i t  is considered ve ry  desirab le  to 
ap po in t a special lum ber tra d e  com m issioner fo r  w ork  in  A rge n tin a  
and ano the r special tra d e  com m issioner to  devote h im self w holly  
to  a stud y  o f th e  developm ents in  th e  B raz ilian  coffee situa tion .

V ery  tru ly  yours,
J u n iu s  Klf.in, Director.
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Depar t ment  of Commer ce 

Bur eau of St andar ds, 
W ashington, J u ly  1, 1926.

H on. Her ber t  Hoover ,
Secretary o f Commerce.

Dear  Mr . Secr et ar y: I  su bm it herew ith  th e  fo llow ing  b rie f  
rep ort upon th e  w ork o f th e  B u reau  o f S ta n d a rd s  d u r in g  th e  fiscal 
year ended J  une 30, 1926. T he  va rious o u tstan d in g  accom plishm ents 
ai’e g roup ed  accord ing  to  th e  subjects fo r  w hich  C ongress had  m ade 
specific ap p ro p ria tio n s. T h is  is by no m eans a com plete rep o rt o f a ll 
work accom plished, b u t th e  exam ples cited have been chosen to give 
a reasonab ly  accura te  idea  o f th e  field covered in  each case.

G E N E R A L  A C T I V I T I E S

Organization.-—F o r  th e  first tim e in  m any  years  th e  bu reau  now 
has a com plete ad m in is tra tiv e  and  scientific roster. Som e im p o rta n t 
changes in  th e  d iv isional o rg an iza tio n  w ere carrie d  ou t an d  will 
make fo r  g re a te r  efficiency th ro u g h  a m ore logical g ro u p in g  o f the 
work. T he sections devoted to  rubber, tex tiles, p ap e r, an d  lea ther 
have been fo rm ed  in to  th e  d ivision  o f o rg an ic  and fibrous m ateria ls , 
while th e  new  ceram ics d iv ision  includes w ork on clay p roducts, 
glass, enam els, cem ent, lim e, gypsum , and stone, in c lud in g  th e  sec 
tions to  be tra n sfe rre d  from  th e  I3ureau o f M ines on J u ly  1.

Contacts w ith  industry .— C ontacts  w ith  in d u s try  are  m ain ta ined  
on the one hand  by m eans o f adv iso ry  com m ittees and  on th e  o ther 
hand by  research  associates. T h e re  are  ap p ro x im a te ly  80 o f these 
advisory com m ittees coriiposed o f technical rep resen ta tives from  
the various in du strie s in tere sted  in  the bu reau ’s w ork. T h e  re 
search associates are  sta tioned  a t  th e  bu reau  by in d u stry , u sually  
th rough  tra d e  associations, an d  d u r in g  the  p a s t year  th e re  were 62 
of these associates rep re sen tin g  36 in dustries, w ork ing  on  fu n d a 
m ental problem s o f im m ediate  in d u s tria l concern. T he  resu lts  o f 
this cooperative  w ork a re  pub lished  by  th e  bu reau  and  th u s  m ade 
available to  all. T h is  a rran g em en t continues to  w ork very  sa tis 
fac torily  and  has the  ad va n tage  o f m ak in g  possible m ore p ro m p t 
solution o f these problem s th a n  w ould o therw ise be th e  case un d er 
the lim ita tio n s o f th e  bu reau ’s own staff. T h e  bu reau ’s equipm en t 
has also been used m ore effectively th an  w ould o therw ise be the  
case. I t  is estim ated  th a t  th is  w ork  rep resen ts an  ou tlay  a t the  
bureau o f some $500,000.

The b u reau ’s staff is also rep resen ted  on m any techn ica l com m it
tees o f th e  en g ineering  societies. T h is  is  very  advan tageous in  
keeping th e  bu reau  in  close touch w ith  p ro g ram s o f research , and
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m uch o f the  bu reau ’s w ork is p lan n ed  w ith  th e  advice  o f such 
na tion a l com m ittees.

Visiting committee.—T h is  com m ittee, established by law  “ to visit 
th e  bureau  a t least once a year, and  rep o rt to  the  S ec re ta ry  o f Com 
m erce upon the  efficiency o f its  scientific w ork  and  the  condition 
o f its equipm en t,” m et a t the bu reau  tw ice d u r in g  the  p a s t year 
and  has g iven p a r tic u la r  a tten tio n  to the  financial needs o f the 
bu reau  to  m eet th e  ever-increasing  dem ands from  the  pub lic  and  
G overnm en t fo r  te stin g  an d  research , as em braced in tw o  rep orts  
to  th e  S ecre tary  o f Comm erce. T he p resen t personnel o f the  com 
m ittee  is : A m brose Sw asey, U r. S. W . S tra tto n , G ano D unn , D r. 
W illiam  F . D u ran d , D r. W . R . W hitney .

International relations.— T he bureau  has take n  p a r t  in  th ree  im 
p o r ta n t  in te rn a tio n a l conferences held  in  th is  co un try , the  first 
dealing  w ith  th e  in te rn a tio n a l s tan d a rd iza tio n  o f screw  th read s, 
preceded by an A nglo -A m erican  conference; the  second on e lectro 
technica l s tan d a rd iza tio n ; and  the  th ird  looking  to th e  fo rm ula tion  
o f an  in te rn a tio n a l body concerned w ith  s tan d a rd iza tio n  p ro jec ts  
in  genera l. In  a ll th ree  fields definite advances w ere m ade.

A  first P a n  A m erican  s tan d a rd iza tio n  conference w as held  in 
L im a, P e ru , and  a second w ill be held  in  th is  co un try  in  1927. 
P ro g ress in a ll these fields w ill undoub ted ly  be slow, b u t we m ay 
expect even tually  g re a t in d u s tria l an d  com m ercial benefits to  accrue 
as i t  becomes possible to  fa c ilita te  and  system atize  the  nom enclature  
an d  specifications fo r  th e  com m odities th a t  en te r in to  in te rn a tion a l 
trade .

In fo rm a l conferences have also been held  w ith  fo re ign  s ta n d a rd 
iz in g  labo ra to ries on questions re la tin g  to  leng th , su ga r, th erm o 
m etric, pho tom etric , e lectrica l, and  X -ra y  stan d ard s.

A  sum  of 15,000 fra nc s w as aw arded  to  th e  B ureau  o f S ta n d a rd s  
by th e  In s t i tu t  In te rn a tio n a l d u  F ro id  in recogn ition  o f the  work 
o f the la bo ra to ry  in the  de te rm in atio n  o f the  therm a l p rope rties  of 
am m onia. T h is  sum  is being  ad m in istered  by  th e  N a tio na l R e 
search  Council and  is being  u tilized  fo r  the  p rep a ra tio n  o f tables 
o f the th erm a l p ro p e rtie s o f  m ethane, based on experim en ta l results 
w hich w ere ob tained  by the  B urea u  o f S ta n d a rd s  in 1917 and 1918.

W eights and measures conference.— T he N ineteen th  N ational C on 
ference on W eigh ts and  M easures was held  in M ay and  w as u n 
u sually  successful, there  being  27 S ta te s  rep resented. Im p o rtan t 
p ro gress w as m ade in p re p a r in g  m odel legisla tion  on w eights and 
m easures subjects fo r th e  use o f th e  several S ta te s and  m unicipalities.

State u tility  commisison engineers'conference.— T he th ird  techn i 
cal conference o f S ta te  u til i ty  com m ission engineers w as a ttend ed  by 
rep resen ta tives o f 14 S ta te  u til i ty  com m issions and 2 P rov inces of 
C anada. M any technica l problem s re la tin g  to the  w ork o f these 
com m issions w ere discussed.

New ceramics committee.-—T h ere  was fo rm ed  a new  adv iso ry  com 
m ittee  on ceram ics, w hich m et severa l tim es a t the  bu reau  to help lay 
ou t th e  p ro g ram  o f  w ork  fo r  th e  new ly o rgan ized d iv ision  o f ce
ram ics, in to  w hich  is be ing co rre la ted  th e  w ork  o f th e  Colum bus sta 
tion  tra n s fe rre d  from  the B ureau  o f M ines as o f J u ly  1, 1926.

American engineering standards committee.— T he bureau  has con 
tin ued  active ly  its  coopera tion  w ith  th e  A m erican  en g ineering  stand-
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a rd s  com m ittee, is sponsor fo r  13 s tan d a rd iza tio n  p ro jec ts , and  is 
rep resented  on 69 com m ittees h a v in g  fo r  th e ir  object th e  fo rm u la 
tion o f “ A m erican  s tan d a rd s .”

Federal specifications board.—T h is  board , u n d e r th e  genera l su p e r 
vision o f th e  C h ie f C o ord in ato r, has continued to fun ctio n  active ly  
du rin g  th e  y ea r an d  has issued in  th a t  pe rio d  114 specifications, 
m ak ing  the  to ta l num ber o f m aster specifications now in  force  414, 
w hich are  m and ato ry  on all G overnm en t establishm en ts. These 
purchase specifications o f th e  F ed e ra l G overnm ent a re  be ing used 
more and m ore by local governm en ta l and  in s ti tu tio n a l bodies an d  
by in du stry . T h e re  is a g re a t deal o f experim en ta l research  w ork 
being done fo r the  F ed era l S pecifications B oa rd , m ost o f w hich  is 
carried  out a t  th e  B ureau  o f S ta n d a rd s.

National screw thread commission.— T he life  o f th is  com m ission 
has been ex tended indefin itely  by  act o f C ongress approv ed  by  the  
P re side n t A p ril 16, 1926, w hich  ac tion  p u ts  th e  com m ission in  a 
position to p lan  its  w ork on a constructive , long-tim e basis. T h is  is 
of p a r tic u la r  ad va n tage  on accoun t o f  the  com plex ity  o f  m any o f 
its problem s, some o f w hich take  severa l years to m atu re .

D u rin g  th e  year the  com m ission was p a r tic u la r ly  active  on m a t 
te rs o f in te re st to  th e  oil in d u stry , the  ta p  and  die  in d u s try , elec 
tric a l in du stry , specifications and to lerances fo r  Acme th re ad s, and 
for w ren ch -tigh t studs, bolts, and  n u ts ; and th re ad s  fo r c u tt in g  and 
w elding torches.

T he com m ission has also cooperated  w ith  m an u fa c tu rers and 
users o f d ie heads and chasers used in  connection w ith th e  p rod uc 
tion o f th read ed  p rodu cts and  w ith  th e  d iv ision  o f  sim plified p ra c 
tice. T h is  cooperative  effort has resu lted in th e  e lim ination  o f 
m any th re ad s  o f special d iam eters  and  p itches and  in th e  adop tion  
and use o f the  screw -th read  stan d a rd s  approved  by  th e  comm ission.

Relations to Government departments.— T he bureau  is a u th o r 
ized to  receive fun ds  fo r  specific research  p ro jec ts  fro m  o th er de 
partm en ts, an d  in  pu rsu ance  o f th is  policy  in th e  p a s t year the  
bureau has received $173,250 fo r  th e  su p p o rt o f 40 p ro jec ts , rep re 
sen ting  w ork fo r  15 G overnm en t establishm ents. I n  add ition , the  
bureau does a g rea t deal o f consu lting  and specification w ork fo r  the  
other departm en ts.

Publicity.—I n  add ition  to  its  reg u la r  scientific and  technologic 
pub lica tions describ ing  th e  w ork o f th e  bureau  th e re  is issued a 
m onth ly  T echn ical News B u lle tin , g iv in g  b r ie f  references to p rogress 
in cu rre n t w ork, an d  in add ition  th ere  are  pub lished m any  pa pe rs 
by th e  staff in outside  techniea l jou rnals. T here  a re  also released 
to th e  press num erous sh ort accounts o f in te re s tin g  achievem ents, to 
g ether w ith  m any ph o to g rap h s il lu s tra t in g  th e  b u reau ’s w ork. These  
have been w ell received a ll over th e  coun try .

Tests completed.— T he tests  com pleted d u rin g  the  ye ar num bered 
179,849, invo lv ing  659,858 de term in ations and h av in g  a fee value of 
$675,046.18. A n  item ized sta tem en t o f tests  com pleted is g iven in 
the tab le  follow ing. I

I
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Number of teat items, determinations, and fee value for tests completed during 
the fiscal year ended June 30, 1926

K in d  of In s t ru m e n t  o r m a te r ia l , c lass of 
te s t ,  o r n a tu r e  o f serv ic e  re n d e re d

F o r  p u b lic
F o r  G o v e rn m e n t  d e p a r tm e n ts  

a n d  S ta te  in s t i tu t io n s  (no t 
B u re a u  o f S ta n d a rd s )

N u m 
b e r  of 
te s t  

i te m s

N u m b e r  
o f d e te r 

m in a tio n s
F e e  v a lu e

N u m 
b e r  of 

te s t  
i te m s

N u m b e r  
of d e te r 

m in a tio n s
F e e  value

E le c tr ic a l s ta n d a rd s ,  in s tru m e n ts ,  a n d
m a te r ia ls ...................................................... 816 921 $6,059.10 687 850 $5,510.90

1,546 2,601 7,675.00
E le c tr ic  la m p s  a n d  lig h tin g  e q u i p m e n t l . . . 173 197 518.00 2,894 2,919 13,184.00
L e n g th  m e a su r in g  d e v ice s ............................. 192 701 721.65 148 1,242 1,223.75
G a ug e s  a n d  gauge  s te e ls ....... ........ ............... 876 3,900 929. 50 101 338 88.00
M is ce llan eo u s  d im e n s io n a l d e te rm in a t io n s 2,928 12,632 2,377. 60 303 1,325 524.90
W e ig h ts  a n d  b a la n c e s .................................... 4,259 7,954 1,807.40 1,451 2,767 578.10
S c ales............................................................... 1 10 25.00 1,256 37,341 55,899.50
T im e p ie c e s ...................................................... 298 4,415 491. 50 107 1,294 403.00
V o lu m e tr ic  a p p a r a tu s .................................... 8,267 15,810 5,375.85 1,994 3,437 1,044.10
H y d ro m e te rs ................................................... 958 2,874 1,430.25 500 1,500 551.00
D e n s i ty  d e te rm in a t io n s ,  e tc ......................... 14 27 27.00 31 31 31.00
L a b o ra to ry  th e rm o m e te rs ............................ 2,199 12,750 4,257 .55 595 2,367 790.10
C lin ic a l  th e rm o m e te rs ................................... 34,382 137,528 2,775. 84 26,235 104,940 1,706.84
P y r o m e te r s ..................................................... 185 3,112 1,429. 70 46 786 456.10

29 66 250.00
102 363 6,115.00

F u e ls  a n d  lu b r ic a n ts ..................................... 15 53 444.00 1,689 7,426 12,060.50
V isco m eters, c a lo rim e te rs , e t c ...................... 140 575 459.15 43 113 633.00
O p tic a l in s tru m e n ts  a n d  m a te r ia ls ............. 293 542 2,671.30 888 981 645.00
C a rb o h y d ra te s ............................................ 7 91 70. 50 1,943 2,939 3,069.50
R a d io a c tiv e  m a te r ia ls ................................... 1,046 1,097 6,645.50 16 16 70.00
E n g in e e r in g  in s tru m e n ts  a n d  a p p l i a n c e s . . 78 78 714.00 1,027 1,078 7,338.00
A e ro n a u tic  in s t r u m e n ts ................................ 10 14 29.00 408 1,038 1,858.50
A e ro d y n a m ic  te s ts  of m o d e ls ....................... 1 1 15.00 51 144 875.00
P h y s ic a l  p ro p e r tie s  o f e n g in ee ring  m a te -

r ia ls ............................................................... 33 57 207. 50 2,666 5,926 10,254.35
S o u n d  p ro d u c in g  a n d  m e a su rin g  in s tru -

m e rits ............................................................ 7 7 14.00 G3 64 845.00
A c o u s tic  p ro p e r tie s  of s t r u c tu re s ................. 6 6 300.00

640 640 1,056.50
F u s ib le  bo iler p lu g s ....................................... ............. 332 332 830.00

560 837 2,912.50
279 1,887 2,315.00

P o t te r y  a n d  c h in a w a re .................................. 8 11 8 .00 361 1,475 5,415.00
G la ss ........ ....................................................... 9 11
R e fra c to r ie s  a n d  h e a v y  c la y  p r o d u c ts ........

.............
2 3 5.ÔÔ 38 134 546.00

C e m e n t, c on c re tin g  m a te r ia ls , lim e , e tc __ 30 56 257.50 6,783 11,519 45,729.00
S tone  a n d  sa n d -l im e  b r i c k . . ......................... 21 31 1.56.00
M isce llan eo u s  c e ra m ic  m a te r ia ls .................. 608 916 4,846.70
R u b b e r ............................................................ 7 35 102.00 1,445 11,860 22,717.00
T e x tile s ................ . ......................................... 5,758 15,883 $7,036.00
P a p e r ............................................................... 107 190 350.50 1,630 4,547 6,833.00
L e a t h e r . . . ...................................................... 10 30 39.00 252 1,246 1,876.00

1,385 12,006 26,140 50
C h e m ic a l a n a ly s is  o f m e ta ls ......................... 8 40 12Ò.Ó0 568 2,564 8,718.00
C h e m ic a l te s ts  of m isc ella ne ou s  m a te r ia ls . 10 12 150.00 909 3,951 9,947.00

5,259 11, 255.00 556

T o ta l  >................................................... 62,648 205, 789 52,032.89 68,930 253,671 301,833.59

1 I n  a d d i tio n , th e  b u re a u  in sp e c te d  1,459,201 in c a n d e s c e n t  la m p s  a t  v a r io u s  fa c to ries for o th e r  b ran ch es  
o f th e  G o v e rn m e n t ,  th e  fee va lu e  fo r w h ic h  w o u ld  a m o u n t  to  $3,792.42.

* I n  a d d itio n , in  c on n e c tio n  w i th  i ts  o w n  w o rk  o f re se a rc h  a n d  s ta n d a rd iz a t io n , th e  b u re a u  te s te d  36,406 
ite m s , in v o lv in g  166,866 d e te rm in a t io n s , th e  fee v a lu e  for w h ic h  w o u ld  a m o u n t  to  $254,988.09. m a k in g  a 
g ra n d  to ta l  for te s tin g  w o rk  of 179,849 ite m s , 659,858 d e te rm in a t io n s ,  a n d  a  fee v a lu e  o f $575,045.18.
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Number of test items, determinations, and fee value for tests completed during 

the fiscal year ended June 30, 1926— C o n t i n u e d

K in d  of i n s t r u m e n t  o r m a te r ia l ,  c lass of 
te s t ,  or n a tu r e  of serv ic e  re n d e re d

F o r  B u re a u  o f S ta n d a rd s T o ta l

N u m 
be r of 
te s t  

i te m s

N u m b e r  
o f d e te r 

m in a t io n s
F e e  v a lu e

N u m 
be r of

te s t
i te m s

N u m b e r  
o f d e te r 

m in a t io n s
F e e  va lu e

E le ctric a l  s ta n d a rd s ,  in s tru m e n ts ,  a n d
m a te r ia ls ...................................................... 273 275 $901.35 1,776 2,016 $12,471.35

1,546 2,601 7,675 .00
E le c tric  la m p s  a n d  lig h tin g  e q u i p m e n t l . . . 950 950 2,924 .50 4,017 4i 066 16, 626. 5Ö
L e n g th  m e a s u r in g  de v ice s ......... . ................. 2 33 12. 70 342 1,976 1,958.10
G a ug e s a n d  gauge s te e ls ................................ 2,596 6,853 1,441.25 3,573 11,091 2,458. 75
M is ce llan eo u s  d im e n s io n a l d e te rm in a t io n s 287 1,987 2,048.30 3,518 15,944 4,950 .80
W eig h ts  a n d  b a la n c e s .................................... 552 1,287 4,54.00 6,262 12,008 2, 839. 50
S cales ................................ . ............................. 6 74 73.00 1,263

<
NTC
O 55,997. 50

T im e p ie c e s ...................................................... 21 401 61.00 426 6,110 955. 50
"V olum etric  a p p a r a tu s ................................... 465 748 603.30 10,726 19,995 7,023.25
H y d ro m e te rs ......... . .......... . ........................... 13 39 19.50 1,471 4,413 2,000 .75
D e n s ity  d e te rm in a t io n s ,  e tc .............. ......... 783 783 783.00 828 841 841.00
L a b o ra to ry  th e rm o m e te rs ............................ 266 1,132 293.10 3,060 16,249 5,340.75

60,617 242,468 4 ,482.68
P y ro m e te rs ..................................................... 108 908 625.61 '339 4,806 2 ,511.41

29 66 2.50.00
F ire -r e s is tin g  m a te r ia ls .................................. 10 36 165.00 112 399 6,280 .00
F u e ls  a n d  lu b r ic a n t s ...................................... 149 452 1,206.00 1,853 7,931 13,710.50
"V iscom eters, c a lo rim e te rs , e t c ...................... 136 213 583.00 319 901 1,675.15
O p tica l in s tru m e n ts  a n d  m a te r ia ls .............. 643 1,730 4,626 .00 1,824 3,259 7,942.34)
C a rb o h y d ra te s ......... . .................................... 20 147 584.00 1,970 3,177 3,724. (X)

1,062 1,113 6, 715. 50
E n g in e e r in g  in s tru m e n ts  a n d  a p p l ia n c e s . . . 93 94 291.00 1,198 1,250 8', 343. (X)
A e ro n a u tic  i n s t r u m e n t s ................................ 16 79 225.50 434 1,131 2,113 .00

52 145 890.00
P h y s ic a l p ro p e r tie s  of e n g in ee ring  m ate-

ri a ls ............................................................... 95 281 1,090. 75 2,794 6,204 11,552.60
S o u n d  p ro d u c in g  a n d  m e a s u r in g  in s tru -

m e rits .......................... ................................. 16 16 84.00 86 87 943.00
6 6 300.00

M a k in g  of spe cia l  c a s tin g s ............................ 540 540 1,991.00 1,180 1,180 3 ,047.50
332 332 830. (X)

M e ta llo g ra p h ie  e x a m in a tio n s ....................... 39 55 266.00 599 892 3 ,178.50
M isce llan eo u s  m e ta llu rg ic a l t e s ts ................ 442 1,191 4,382 .00 721 3,078 6,697 .00
P o t te ry  a n d  c h in a w a re .................................. 17 21 167.50 386 1,507 5, 590. 50
G las s ................................................................ 41 59 205.00 50 70 260.00
R efra c to ries a n d  h e a v y  c la y  p ro d u c ts ......... 134 1,119 2,407.00 174 1,256 2,958. (X)
C e m e n t,  c o nc re tin g  m a te r ia ls , lim e , e tc ___ 902 1,866 4,718. 75 7,715 13,441 50,705.25
S tone a n d  sa n d -l im e  b r ic k ............................ 17 23 320.00 38 54 476. 00
M iscellaneou s c e ra m ic  m a te r ia ls ................. 251 390 1,095.50 859 1,306 5, 942. 20
R u b b e r ..................................... . ..................... 548 3,154 12,380.50 2,000 15,049 35,199. 50
T e x tile s ............................................................ 316 1,255 5,768.00 0,074 17,138 32 ,804 .00
P a p e r ................................................................ 25 75 125.00 1,702 4,812 7,308.50
L e a th e r ............................................................ 10 56 127. (X) 272 1,332 2,042. (X)
P a in t ,  v a rn is h  a n d  b i tu m in o u s  m a te r ia ls . . 118 976 1,839.00 1,503 12,982 27,979. 50
J h e m ic a l  a n a ly s is  of m e ta ls ......................... 613 2,737 7,830.50 1,18» 5,341 16,668.50
C h e m ic a l te s ts  of m is c e lla n e o u s  m a te r ia ls . 352 1,491 3,473.00 1,271 5,4M 13,570.00

6,816 12,229.25

T o ta l  >.................................................... 11,865 33,532 66,191.61 143,443 4«2,D92 420,058.09

‘ I n  a d d i t i o n ,  t h e  b u r e a u  i n s p e c t e d  1 ,4 8 9 ,2 0 1  i n c a n d e s c e n t  l a m p s  a t  v a r i o u s  f a c t o r i e s  f o r  o t h e r  b r a n c h e  ■ 
o f  t h e  G o v e r n m e n t ,  t h e  f e e  v a l u e  f o r  w h i c h  w o u l d  a m o u n t  t o  $ 3 ,7 9 2 .4 2 .

1 I n  a d d i t i o n ,  i n  c o n n e c t i o n  w i t h  i t s  o w n  w o r k  o f  r e s e a r c h  a n d  s t a n d a r d i z a t i o n ,  t h e  b u r e a u  t o s t e d  3 0 ,4 0 8  
i t e m s ,  i n v o l v i n g  1 6 8 ,8 6 0  d e t e r m i n a t i o n s ,  t h e  f e e  v a l u e  f o r  w h i c h  w o u l d  a m o u n t  t o  $ 2 5 4 ,9 8 8 .0 9 ,  m a k i n g  a  
g r a n d  t o t a l  f o r  t e s t i n g  w o r k  o f  1 7 9 ,8 4 9  i t e m s ,  6 5 9 ,8 5 8  d e t e r m i n a t i o n s ,  a n d  a  f e e  v a l u e  o f  $ 0 7 5 ,0 4 0 .1 8 .

S A L A R I E S  ( $ 5 1 6 , 7 6 0 )

T his fu n d  p rovides fo r  personal services o f a d m in is tra tio n  and  
o p e ra tio n ; th e  establishm ent, upkeep, and  com parison  o f s ta n d a rd s ; 
th e  developm ent o f m ethods o f test, as w ell as m ost o f th e  te s tin g ; 
and fo r the de te rm in atio n  o f fu n d am en ta l constants o f im portance 
in  physics, chem istry , eng ineering , an d  technology no t o therw ise  
p rov ided  for.
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Constant o f gravitation.— T he N ew tonian cons tan t o f grav ita tio n  
is one o f the  fu n d am en ta lly  im portant, constan ts o f n a tu re  like the 
speed o f l ig h t and  P la n c k ’s cons tan t o f action. I t  occurs in the 
fo rm ula  g iv ing  the  g rav ita tiv e  a tti’action o f any  tw o bodies fo r  each 
o ther and  is indep end en t o f th e  n a tu re  o f the  a ttra c tin g  bodies. O n 
th is  la te r  p o in t E in ste in  based h is  th eo ry  o f g rav ita tio n .

T he accepted value  o f th is  cons tan t is 6.66 by 10-8 cm. s/  gm . sec.2 
and is based upon the  independen t w ork o f B oys an d  o f B ra u n  some 
30 years ago. I t  is fe lt th a t  lab o ra to ry  technique  has advanced 
sufficiently in  th is  tim e to  m ake i t  w orth  w hile to a tte m p t th e  rede 
te rm in atio n  o f th is  cons tan t w ith  the  end in view  o f o b ta in in g  one 
m ore sign ifican t figure. T h is  w ork  has been in p rogress fo r  the  
p a s t 3 years and is now w ith in  s ig h t o f com pletion. A  ten ta tive  
figure o f 6.653 by 10 8 has been obta ined, subject to  possible sligh t 
m odification as ad d itio n al resu lts a re  com puted.

Basic electrical standards and units.— D u rin g  th e  p a s t year 
definite p rogress has been m ade to w ard  checking th e  b u reau ’s 
e lec trical w ork ing  s ta n d a rd s  by reference to th e  o rig in a l basic 
stan d a rd s , and  also to w ard  th e  establishm en t o f u n its  m ore p re 
cisely in accord w ith  the  fu n d am en ta l definitions. Such w ork has 
to be reliab le to  a t le a st 1 p a r t  in  100,000, and  requires th e  choice 
and special tra in in g  o f a staff su itab le  fo r  the  w ork. D u rin g  the  
ye ar  a new set o f s ta n d a rd  cells has been m ade th e  s ta n d a rd  fo r 
voltage  m easurem en t; com parisons o f such cells have been m ade 
w ith  G rea t B rita in , C an ad a, J a p a n , and  R uss ia ; de ta ils  o f m ethods 
fo r  th e  accura te de term in ation  o f th e  true  values fo r  th e  u n its  o f 
resistance and inductance  have been w orked out, and  com parisons 
o f s tan d a rd s  o f cand lepow er o f d ifferen t k inds have been m ade w ith 
the  labo ra to rie s o f G reat B rita in , F ran ce , and  G erm any.

M agnetic testing methods.—W o rk  on m agnetic  te stin g  m ethods 
has included th e  revision o f C ircu la r 17 on m ethods o f m ak ing  m ag 
ne tic  m easurem en ts; a c ritic a l analysis  o f cu rre n t m ethods o f te s t 
ing sheet steel fo r  e lectrical uses ( le ad in g  to rev ision o f th e  s tan d a rd  
specifications fo r  such te sts) ; con tinuation  o f w ork on rela tion  
between m agnetic an d  m echanical p rop e rtie s o f m ateria ls , w ith  
severa l pu b lica tio n s; besides im p o rta n t con tr ib u tions  to the general 
p rinc ip les o f m agnetism , p a r tic u la r ly  the re la tion  betw een m ag 
ne tiza tio n  curves and  th e  degree o f hom ogeneity  o f the  m ateria l.

Commercial applications o f measurements.— O th er  electrica l p ro j 
ects have  included  m easurem ents and  collection o f d a ta  on com 
m erc ial a lum inum  as an  e lectrical conductor, le ad in g  to  th e  e stab 
lishm en t o f a ten ta tiv e  in te rn a tio n a l s ta n d a rd  value o f conductiv ity  
fo r ib is  m a te ria l; period ic checks on th e  efficiency ra tin g s  assigned 
to th e ir  p ro du ct by the  la rg e r  lam p  fac to ries ; and im provem en ts in 
labor-sav ing  m ethods o f te stin g  lam ps described in a pub lica tion  
now  ready  fo r  th e  press.

Elastic hysteresis research.— E la stic  hysteresis  m ay be defined in 
its  res tric ted  sense as th e  residual d e fo rm a tio n  o f a sp rin g , d iaph ragm , 
or any o ther pressure  elem ent a t th e  end o f a  cycle o f lo ad ing  d u r in g  
w hich th e  load is increased to a g iven  value  an d  th en  decreased to 
th e  o rig in a l value. K now ledge o f th e  hysteresis  characteristic s of 
th e  various sp rin g  and d iap h ra g m  m eta ls  in  re la tion  to  th e ir  o ther 
e lastic constan ts is o f im portance  in  th e  design o f in stru m en ts  o f



B U R E A U  O F  S T A N D A R D S 1 5 7

im proved  perfo rm ance. O w ing  to  th e  difficulty o f m easurem ent, 
li ttle  tru s tw o rth y  in fo rm atio n  is available . I t  seems established th a t 
th e  e lastic  hysteresis  can no t be en tire ly  e lim inated  due  to  th e  p re s 
ence o f  pu re ly  s ta tica l hysteresis, b u t research  m ay ind ica te  be tter 
m ateria ls  an d  w ays o f u s in g  them . A tten tio n  has been g iven d u r in g  • 
the p a s t year  to  th e  developm ent o f a sa tisfac to ry  m ethod o f evalu 
a tin g  s ta tica l hysteresis, as m easured s ta tic a lly , i f  th e  h e red ita ry  
hysteresis  is negligib le. A ccord ing ly , it  now seems possible to  de te r 
m ine th e  sta tica l hysteresis o f the  various m eta ls u n d e r various con 
d itions o f load ing  by  con stru ctin g  tu n in g  fo rks and  m easuring  the  
dam ping. S im ple  ba rs a re  also un d e r in vestig a tion .

S tu d y  o f spectra o f the chemical elements.— I n  cooperation  w ith  
th e  N a tio na l E du ca tio n  B o ard , th e  bu reau  has continued  its  in ves ti 
g a tions on arc , sp ark , and  h ig h e r ox-der spec tra l system s, and  six 
pub lica tions describ ing  th e  resu lts  have  been issued. T he quan tum  
theory  o f spectroscopy— w hich considers th e  a tom s o f th e  elem ents 
as p la n e ta ry  system s, w ith  each e lectron  p lan e t confined to  certa in  
selected o rb its  an d  ra d ia tin g  according  to  a sim ple frequency law  
as i t  d rops  from  a h ighe r energy  o rb it to  a  low er— has been a  pow er 
fu l a id  in coord in ating  th e  num erous in d iv id ua l sp ectra l lines o f the  
chem ical elem ents in to  consisten t systems. These system s in  tu rn  are 
used fo r  de te rm in in g  th e  theo re tica l cons titu tio n  o f th e  d ifferen t 
a tom s and th e ir  chem ical rela tionsh ips.

Im provem ents in  aerial mapping.— S urve y ing  by  aeria l ph o to g 
rap h y  is a w ar-tim e ac tiv ity  o f suprem e im portance . Peace-tim e 
su rv ey in g  by th e  sam e m ethod, fo r th e  pu rpose  o f m ap p in g  areas 
and con tours o f w atershed , w ood land, etc., has become an im p o rta n t 
com m ercial ac tiv ity . O ne o f th e  g rea te st difficulties to  overcome is 
th e  d is to rtion  w hich th e  very  best ph o to graph ic  lenses in troduce, 
especially  th e  lenses used fo r en la rg in g  the. o rig inal p ro to g rap h . 
T he bu reau  has succeeded in  p rac tica lly  e lim in a tin g  th is  d is to rtion  
w ithou t in tro d u c in g  o th er h a rm fu l aberra tion s, by in se rtin g  a t th e  
p rop e r p lace in th e  cam era a p la te  o f g lass o f p ro p e r  th ickness. T h is  
device reduces fly ing tim e to  ab ou t one-half th a t  necessary before.

Eye protective blue glass.— T he use o f goggles or glasses fo r  p ro 
te c tin g  th e  eyes o f w orkm en engaged in electric  o r acetylene to rch  
w elding and cu tting , red uction  fu rnace  w ork an d  th e  like, is m an d a 
to ry . T he  need fo r  p ro tec tio n  aga in st excessive ra d ia n t heat and  th e  
in tense visible ra d ia tio n  has long been recognized, b u t in  m ore 
recent years th e  invisib le u ltra-v io le t has been revealed as th e  m ost 
h a rm fu l o f all. T he  g lass used fo r p ro te c tin g  ag a in st th e  la tte r  
is u sually  b row n, w hich does n o t afford m eta llu rg ica l fu rnace  w orkers 
sa tisfac to ry  co n tra st betw een th e  m elt and  th e  fu rnace  w alls, hence 
they are  like ly  to rem ove th e  glasses a t c ritic a l tim es. T h e  bu reau  
has developed a blue g lass w hich affords the  p ro p e r con tra st and 
a t the  same tim e cuts out the  u ltra -v io le t rad ia tion .

Properties o f ammonia.— A nalysis  o f th e  resu lts  ob tained on p ro p 
e rties o f am m onia show ed th a t  values o f p rop e rtie s no t d irec tly  
de te rm in ed  b u t derivab le  fro m  th e  resu lts  a re  in  excellent agreem ent 
w ith  th e  best d irec t de term in ation s m ade elsewhere.

Low  temperature plant.— T h e  carbon d iox ide  re f r ig e ra tin g  p la n t 
and the  liq u id -a ir  p la n t fu rn ished  special low -tem pera tu re  fac ilities 
to  the  o ther labora to ries o f the  bureau .

129347— 26 -
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L iq u id  hyd rogen  and o ther fac ilities, in c lud ing  assistance by th e  
staff, w ere fu rn ish ed  to  P ro f . C. C. B idw ell, o f C ornell U n iversity , 
fo r  a research  on th erm a l conductiv ities and  specific heats  o f lith ium , 
sodium , and lead a t  low tem pera tu res.

Viscometry.— D u rin g  th e  year th e  necessary equipm en t has been 
p rov id ed  to  fu rn ish  s ta n d a rd  viscosity sam ples fo r c a lib ra tin g  vis 
com eters, and  to  m ake th e  tests  fo r  de te rm in in g  viscosity an d  je lly  
s tre n g th  o f glue, as adop ted  by th e  N a tio na l A ssociation  of G lue 
M an ufactu rers.

T ests  o f th e  “ a p p a re n t v iscosity ” of a irp la n e  m otor oils a t 32° F . 
have been m ade in  connection w ith  a research  on a irp la n e  eng ine  
lu b rica tio n  u n d ertake n  fo r th e  U n ited  S ta te s N avy.

Testing o f thermometers.— T he num ber o f c lin ica l therm om eters 
tested  (60,617) g rea tly  exceeds th a t  fo r  any  p rev ious year. A  special 
ap p ro p ria tio n  m ade th is  possible. A  revision o f th e  test m ethods 
w ill reduce th e  tim e req u ired  to  com plete tests. U n fo rtu n a te ly  it 
has n o t been possible to  keep up  to  da te  in  th e  te stin g  o f o ther 
therm om eters, since th e  staff and  fac ilities availab le  a re  inadequate  
to  m eet th e  dem ands o f m an u fac tu re rs . T he  delay  in  c e r tify in g  
therm om eters has caused severe financia l loss to  some m akers.

Testing o f 'pyrometers.— T h e te stin g  o f py rom eters h a s been k ep t 
p rac tica lly  up  to da te , b u t on ly  by  ta k in g  tim e w hich  should be  p laced  
upon the  m ain tenance  o f th e  bu reau ’s h ig h -te m p e ra tu re  s tan d a rd s  
and th e  im provem en t of te st m ethods.

Radio apparatus.— T he  bureau  is  cons tan tly  asked to  te s t rad io  
a p p a ra tu s  fo r  m an u fa c tu re rs  and  users. I t s  staff and  fun ds  availab le  
do no t p e rm it i t  to  c a rry  out general te s tin g  in  th is  field. A s a 
m a tte r  o f fa c t, fo r  severa l years i t  has been necessary to  refuse  a ll 
tests  except those o f fu nd am en ta l reference s tan d a rd s  o f m anu 
fac tu re rs.

Development o f im proved methods o f chemical analysis.— T h e 
p rop e rtie s o f num erous m a te ria ls  such as p a in ts , varnishes, b i 
tum inous and o ther k in d s o f p ro tec tive  coatings, de tergen ts, ru b 
ber, re frac to ry  m ateria ls , w rou gh t iron , and a lum inum  alloys have  
been stud ied  w ith  th e  objec t o f develop ing  im proved  m ethods o f 
te s tin g  and  p a r tic u la r ly  to  assist in  th e  p re p a ra tio n  o f specifica 
tions. B ette r  ana ly tica l m ethods have  been developed fo r  a lum i 
num , silicon, colum bium , ta n ta lu m , u ran iu m , and various o th er  ele 
m ents, and  a special m ethod w as perfec ted  fo r  th e  detection  o f sm all 
am ounts o f a lum inum  in  no n fe rro us  alloys, th e  re su lts  o f w hich  
w ork w ill save thousands o f d o lla rs  ann ua lly  to m an u fac tu rers. 
P u r if ic a tio n  and analysis  o f th e  p la tin u m  m eta ls and  th e ir  a lloys 
have likew ise been carrie d  out. A  m ethod  has been pe rfec ted  fo r  
th e  p re p a ra tio n  o f pu re  rhod ium  w ire , and  im provem en ts have  been 
m ade in  m ethods fo r  accura te  assay ing o f gold-filled m eta l fo r th e  
analysis  o f den ta l gold alloys. A n  exam in ation  has been m ade o f 
reag en t chem icals and  a critic a l s tud y  carried  out in  cooperation  
w ith  the  A m erican  C hem ical Society  on m ethods o f te stin g  an d  in  
the  p re p a ra tio n  o f specifications fo r  these  m ateria ls . D e te rm in a 
tions  have  been m ade of the  chem ical constituen ts of pe tro leum  
products, and  au tom atic  a p p a ra tu s  h a s been designed fo r  ana ly z in g  
resp ired  a ir  in  connection w ith  m edical research  and  diagnosis.

M etallurgical tests fo r  the Government.—M any d ura lu m in  speci
m ens from  th e  Shenandoah and Los Angeles have  been tested  fo r th e
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N avy in  reg a rd  to em brittlem en t by corrossion. F usib le  p lug s fo r 
the  S team boat In sp ec tio n  Service, in v a r  tapes fo r  th e  C oast and  
Geodetic S urvey , b earin g  m eta ls  fo r  th e  F le e t C o rpo ra tion , and  a 
varie ty  o f m ateria ls  fo r  o th e r d ep a rtm en ts  have  been tested.

T he expe rim en ta l fo u n d ry  has m ade iro n , brass, a lum inum , an d  
special a lloy castings fo r  th e  b u re au ’s shops and th e  C oast and  Geo 
detic S urvey. M elting  and  w ork in g  p la tin u m  fo r  th e  bu reau ’s use 
has been continued.

W eights and measures— T h e  usual ac tiv ities in  connection w ith  
research, testin g , and  m ain tenance  o f equ ipm en t used in  leng th , m ass, 
time, cap acity , an d  density  m easurem ents and  in  te stin g  gas-m easur 
ing in stru m en ts  have been continued. T h is  w ork  is of fu nd am en ta l 
im portance  in  c a rry in g  th e  n a tio n a l s tan d a rd s  o f w eights and  m eas 
ures in to  science, in d u s try , com m erce, and  everyday  life. T h is  is 
done th ro u g h  th e  te stin g  o f variou s types  of leng th  m easuring  
devices, w eights, balances, w atches, chronom eters, g lass vo lum etric  
ap pa ra tu s, hydrom eters, gas m eters, and  m ete r-tes tin g  equipm ent, 
together, w ith  the  necessary researches re la ted  there to .

Construction o f apparatus fo r laboratory and other purposes.—  
The construction  division , consisting o f th e  com bined in s tru m en t and  
m achine shops, w oodw orking , p a tte rn , an d  g lass-b low ing shops, took 
care o f a ll requ irem en ts fo r  in strum en ts and  a p p a ra tu s  needed by 
scientific and  technical d ivisions o f th e  bu reau , p re p a r in g  all m etals 
and o th er sam ples subm itted  fo r  tests , also th e  s tan d a rd  steel and  
alloy sam ples fo r  th e  chem ical d ivision , besides fu rn is h in g  m echan 
ical service to th e  labo ra to rie s w herever needed.

In  the  p ast a num ber o f th e  m echanics have been assigned to  some 
of th e  d iv isions to a tten d  to  th e ir  special requ irem en ts fo r  m echan 
ical service. T h is  a rran g em en t w as d iscontinued  on J a n u a ry  1, 
1926. A ll m echanics a re  now m em bers o f th e  construction  force, 
and b e tte r  service has been ob tained th ro u g h  th is  change.

A  heavy dem and  was m ade upon th e  shops in the  construction  o f 
ap p a ra tu s  an d  m odels fo r  th e  S esquicentennial E xposition .

Some o f th e  in stru m en ts  and  a p p a ra tu s  « in s tru c te d  d u r in g  th e  
year m ay be m en tio n ed :

O ptica l se t-up fo r  double ga lvanom eter system , m agnetic  te stin g  
ap pa ra tu s, 4 pho tom etric  sector disks o f h ig h  precision , lens m o un t 
ing  fo r  ga lvanom ete r m irro r  p ro jec tion  system , gauge fo r  b a rre l 
m easurem ents, calo rim eter, 1 A . C. sh un t 0.0005 ohm  1,000 am peres, 
6 s tra in  gauges, p a in t and  va rn ish  te s tin g  a p p a ra tu s , 10 deflection 
m easuring instrum en ts, 24 lab o ra to ry  telescopes, one 5 -po in t ro ta ry  
m ercury sw itch , densitom eter fo r m easurin g  the  density  o f  p h o to 
g rap h ic  films, 6 op tica l a b e rra tio n  m odels, m odel o f tire-en duran ce  
testing  m achine, m odel o f t ire  dynam om eter, e lec tro p la tin g  dem on 
s tra tin g  a p p a ra tu s , pencil te s tin g  m achine, and  11 fixed a ir  con- 

e is .
Besides the  usual construction  w ork  fo r th e  p la n t and  re p a ir  and  

upkeep o f  bu ild ings  and oflice equipm en t, th e  wood shop constructed  
a num ber o f wooden m odels and  cases fo r  exh ib ition  purposes, also 
all the  w oodw ork req u ired  in se tt in g  u p  the  absolute electrom eter, 
a h u m id ity  cham ber fo r  the  p a p e r  and  tex tile  sections, w oodw ork 
fo r the  new X -ra y  cham ber, cabinets fo r  dry-ce ll tests , and  exposure 
racks fo r  ba lloon fab rics. A  num ber o f  pieces o f g lass a p p a ra tu s
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w ere m ade in  th e  g lass-b low ing shop. O n account o f th e  h ig h  g rade  
o f w ork  pe rfo rm ed  by  th is  shop fre qu en t requests have  been received 
from  o th er G overnm en t d ep a rtm en ts  fo r difficult pieces o f glass 
w ork w hich could no t be ob tained elsewhere. A  num ber o f a irc ra f t  
in strum en ts, designed by th e  aeronau tic -in strum en ts section, have 
been b u ilt  in  th e  in s tru m en t shop.

General administrative and office work.— D u rin g  th e  ye ar  158 new 
p ub lic a tio n s were issued, m ak in g  1,290 pub lica tions as th e  to ta l p u b 
lished w ork. A  com plete descrip tive  ca ta log  (271 pages) w as issued 
com prisin g  a ll pub lished  m a tte r  fro m  th e  establishm en t o f th e  bureau  
(1901) to J u n e  30, 1925. A  com plete subject index pe rm its  in stan t 
reference to  all pub lished  research. A n an nual supplem en t keeps the  
lis t and  index cu rren t. A  p o p u la r  il lu s tra ted  descrip tion  o f the  
bu reau  was issued as C ircu la r 1 an d  p laced  on sale to  m eet a  con 
tin u in g  dem and.

M ore th an  400,000 com m unications were hand led  in  th e  m ail room , 
rou ted , filed, and  w here  necessary care fu lly  recorded.

E Q U I P M E N T  ( $ 7 0 , 0 0 0 )

General equipment fo r  laboratories.— T he usual purchases o f a p 
p a ra tu s  and  supplies have been m ade, in o rd e r  to  keep th e  b u reau ’s 
labo ra to rie s in up -to -date  an d  efficient condition. A m ong  the  
special a p p a ra tu s  pu rchased  m ay be m entioned a la rge electrom agnet, 
X  ray  tube  and  tra n sfo rm e r, a ir-co nd ition ing  equipm en t, and  some 
sm all re f r ig e ra tin g  equipm ent.

Longitudinal comparator.—A  lo ng itud in al com p ara to r has been 
o rdered . T h is  is fund am en ta l equ ipm en t w hich has long  been needed 
fo r  h igh  precision com parisons o f leng th  stan d a rd s , such as y a rd  and 
m eter bars. T h e  equipm en t o rdered  w ill be a t least the  equal o f any  
th a t  has ever been bu ilt , and  w ill m ake possible a d istin c t advance in 
th is  field o f  th e  bu re au ’s work.

Circular dividing engine.— A  new  precision  c ircu lar  d iv id in g  en 
g ine  was pu rchased  an'd is now insta lled  in  th e  leng th  section. T h is 
m ach ine  has long been needed and w ill p e rm it the  bu reau  to  ru le  
special scale and  o th er  m easurin g  in strum en ts fo r its  own use and 
fo r  o th e r G overnm ent labora to ries, as well as to  check com m ercial 
in strum en ts.

Refrigerating plant for watch testing.— New re fr ig e ra tin g  equ ip 
m ent o f sm all size fo r the  w a tch -testing  cabinets has been installed . 
T he new a p p a ra tu s  has e lim ina ted  the  use o f ice and  m akes possible 
a m uch m ore convenient and  accura te  tem p era tu re  control.

G E N E R A L  E X P E N S E S  ( $ 4 3 , 5 0 0 )

Upkeep o f mechanical plant.—N ecessary rep a irs  have been m ade 
to all steam , e lectrical, and  m echanical equipm en t d u r in g  th e  past 
year. A  new w ater-service pum p, a new vacuum  pum p, and  a m otor- 
d riven  cen trifu g a l pum p fo r b rine  service have been insta lled . T he 
in sta lla tio n  o f these un its  w as m ade necessary because o f increased 
dem ands fo r such services an d  to rep lace  w orn -out units. A  cen tra l 
re fr ig e ra tin g  p la n t fo r th e  in d u s tria l b u ild ing  is being  ins ta lled  and 
w ill e lim inate  the  necessity fo r  the  pu rchase  o f any ad d itio n al refrig -
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e ra tin g  u n its  fo r  th is  bu ild in g  an d  w ill replace sm aller u n its  now 
insta lled  w hich w ill be availab le  fo r  use in  bu ild ings  w here cen tra l 
re frig e ra tio n  is no t p rac ticab le  a t  th is  tim e.

Electrical construction and repair work.— N ecessary e lectrica l re 
p a irs  have  been m ade to m otors, genera to rs, sw itchboards, t r a n s 
form ers, e lectrical fu rnaces, and  o th er  m iscellaneous lab ora to ry  
equipm ent. AViring o f new in sta lla tio ns  o f equ ipm en t has included 
a therm ocouple system  fo r  the  pane l fu rnace , X -ra y  m achine, h igh- 
frequency fu rnace , su ga r-labo ra to ry  m otors, g a s-p lan t m otors, and 
new tru n k  lines fo r  th e  co lo rim etry  labora to ry .

Plum bing and steam fitting.— T he necessary m aintenance w ork on 
fix tures and  p ip in g  fo r  su p p ly in g  w a ter, gas, a ir , vacuum , steam , and 
re fr ig e ra tio n  has been pe rfo rm ed  and  num erous pieces o f sm all equ ip 
m ent have  been insta lled . T he  la rg e r  in sta lla ti6n s included  p ip in g  
for the gas p la n t an d  the  su g a r labo ra to ry .

Miscellaneous repairs and alterations.— N um erous fo un d atio ns  
were constructed  and  necessary a lte ra tio n s  m ade fo r  th e  in sta lla tion  
of lab o ra to ry  equipm ent. T he  se tting s o f tw o of th e  boilers in th e  
no rth  bu ild ing  and one in  th e  k iln  b u ild in g  were re lined  and  the  
b rickw ork  o f a ll boilers has been rep aired .

Travel.— N ecessary tra v e l fo r  th e  pu rpose  o f consu lting  w ith  ex 
pe rts  a t m eetings o f scientific and  technical societies, tra v e l o f m em 
bers o f th e  bu reau ’s v isiting  com m ittee, and  tra v e l in fo re ign  coun 
trie s in connection w ith  cooperative  w ork o f th e  bu reau  and  o th er 
na tiona l s tan d a rd iz in g  in s ti tu tio n s  is p rov ided  fo r  by th is  fund .

Library books.— D u rin g  1926 th ere  were purchased  and  ob tained 
by exchange fo r the  b u reau ’s technica l lib ra ry  686 volum es o f new 
periodica ls  and  seria ls, 362 old period ica ls  and seria ls, 251 new 
books an d  continuations, and  224 old books, a  to ta l o f 1,523 acces 
sions. P rac tic a lly  a ll books and  old period ica ls  were pu rchased , 
w hile o f the  new period ica ls  ab ou t on e-ha lf were ob tained on an 
exchange basis.

Contingent expenses.— P a r t  o f th e  con tingen t expenses o f the  bu 
reau and  o f th e  D e p a r tm e n t ' o f  C om m erce as a whole have been 
p rov ided  fo r  u n d e r th is  fu nd .

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 1 , 0 0 0 )

New  roads, grading , etc.— T he new  en trance  road  has been com 
p leted  an d  the  east section o f the  bu reau ’s site has been im proved 
th ro u gh  g ra d in g , seeding, an d  th e  p la n tin g  o f trees and  sh rubbery . 
T he w ork  inciden t to the  care  o f law ns, sh rubs, flowers, and  d r a in  
system s has also been pe rfo rm ed .

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 )

Building codes.— T he bu ild in g  code com m ittee, w hich  consists o f 
na tiona lly  know n p ro fessional ex perts , com pleted an d  pub lished its  
rep o rt on R ecom m ended P rac tic e  fo r A rran g em en t o f B u ild ing  
Codes. A  re p o rt on R ecom m ended B u ild in g  Code R equ irem en ts fo r  
U n it W o rk in g  S tresses in  B u ild in g  M ate ria ls  was also com pleted. 
A t least six S ta te s have used su bs tan tia l p o rtion s o f th e  p lu m b ing  
code recom m endations in th e ir  laws. A n  incom plete su rvey  shows
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th a t  some 50 m un ic ip alitie s d is tr ib u te d  th ro u g h o u t the  co un try  have 
used recom m endations o f th e  com m ittee in  th e ir  new ly revised b u ild 
in g  codes.

C ity planning and zoning.— I n  the  field o f c ity  p lan n in g  and  zon 
in g  a  re p o rt was pub lished  on zoning  p rogress, con ta in ing  an 
a u th o rita tiv e  discussion o f th e  co n stitu tio n ality  o f zoning by E d w ard  
M. B asse tt, one o f th e  m em bers o f th e  adviso ry  com m ittee, together 
w ith  a lis t o f th e  436 m un ic ip alities  th a t  have adop ted  zoning  
o rd inances an d  references to  S ta te  enab ling  acts au th o riz in g  cities 
to  zone.

A  p re lim in a ry  ed itio n  o f A  C ity  P la n n in g  P r im e r  dealing  w ith  
th e  usefulness o f c ity  p la n n in g  in  fa c ilita tin g  traffic, encouraging 
m ore  care fu l u tiliza tio n  o f ex pe nd itu res  fo r  stree t an d  pub lic  works, 
and  develop ing  hom e sites a t  low cost, was pub lished  in  m im eo 
g rap h ed  fo rm . R eferences to  S ta te  ac ts p e rm ittin g  c ities to  create 
p lan n in g  com m issions and  contro l th e  la yo u t o f new stree ts  were 
ob ta ined  an d  m ade public.

A  perm issive  stan d a rd  S ta te  c ity  p la n n in g  enab ling  act to  prov ide  
fo r  c ity  and  reg ional p lan n in g , the  crea tion , o rgan iza tion , and  pow ers 
o f p la n n in g  com m issions, reg u la tio n  o f subdivision  o f land , and  the 
acqu isition  o f th e  r ig h t to  keep p lan n ed  stree ts  free  fro m  bu ild ings  
w as d ra fted .

Standard S ta te  Mechanics' L ien  A c t Committee .— T he  vo lu n tary  
com m ittee re fe rred  to  in  la s t y e a r’s  rep o rt, th e  S ta n d a rd  S ta te  
M echanics’ L ien  A c t C om m ittee, com pleted its  p re lim in a ry  ten ta tiv e  
d r a f t  w hich w ill be sent ou t fo r  com m ents an d  critic ism s sh ortly  
a f te r  th e  close o f the  fiscal year.

Better' homes.— S u b s ta n tia l a id  w as g iven to  B e tte r H om es in 
A m erica  ( In c .) , an  o rga n iza tio n  w hich w orks closely w ith  o ther 
G overnm en t d ep a rtm en ts  and  num erous n a tion a l bodies in  th e  p re p 
a ra tio n  o f p am ph le ts , in  ob ta in in g  coopera tion  fro m  various agencies, 
an d  in  o th er ways.

Statistical work .— S ta tis tic a l w ork  inc luded  o b ta in in g  m on th ly  
prices fo r 24 b u ild in g -m a te ria l item s as p a id  by co n trac to rs in  about 
50 cities. T hese  prices w ere issued reg u la rly  an d  repub lished  by 
a num ber o f tr a d e  papers. T h e  figures so ob tained are  used in  com-

E
il in g  index  num bers o f th e  p rice  o f m ater ia ls  fo r  sm all fram e  and 
rick  houses. C u rre n t sta tis tic s on b u ild in g  a c tiv ity ; b u ild ing  
costs; an d  p rod uc tion , consum ption , and  stocks on h an d  o f th e  

p rin c ip al b u ild ing  m ater ia ls  were p rin te d  m on th ly  in  th e  Survey  
o f C u rre n t B usiness and  in  Com m erce R eports .

Seasonal operation in  the construction industries.— T h e  w ork  o f 
the  bu reau , in  cooperation  w ith  th e  com m ittee rep re sen tin g  n a tio n a l 
o rg an iza tio n s an d  w ith  local g rou ps , has borne  very definite re 
su lts . T h e  w in te r m on ths o f th e  years 1924-25 show a  d istin c tly  
g re a te r  volum e of construction , as ind ica ted  by  em ploym en t o f labor 
an d  purchase  o f m ateria ls  by rep resen ta tive  co n trac to rs, w ith  a 
co rrespond ing  leveling  off o f th e  peak  th a t  u sually  occurred  d u rin g  
th e  la te  sum m er. P ub lica tio n  o f such findings in  c h a r t fo rm  crea ted  
w ide an d  fav orab le  com m ent.

Vitreous china plum bing -fixtures.— C ooperation  betw een th e  b u 
reau  and  th e  m an u fa c tu rers o f v itreous ch ina  p lum b in g  fix tu res has 
resu lted  in  th e  s tan d a rd iza tio n  o f th e ir  p ro d u c t o r p rocedure  as
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reg a rd s  types, sizes, nom encla tu re , an d  g ra d in g  rules. T he recom 
m endations w ill be subm itted  fo r th e  reg u la r  p rocedure  o f the  
d ivision o f sim plified p ractice .

Properties of soldered joints.—W o rk  on th e  p rop e rtie s o f so ldered 
jo in ts  un d e r p rolonged  stress and on the  effect o f pho sphorus in 
w rou gh t iron  was com pleted and  published.

H olding power o f wood screws.— T he resu lts  o f tests o f th e  ho ld 
in g  pow er of over 10,000 wood screw s in se rted  in  th e  side and end 
g ra in  o f seven d ifferen t k in ds o f wood ran g in g  in  density  from  
yellow  p o p la r  to  w hite  oak were sum m arized  in  a technologic paper 
pub lished  d u r in g  the  year.

Proportioning and grading o f concrete aggregates.— T he p ro p o r 
tion ing  an d  g ra d in g  o f aggregates fo r  concrete w ere extensively 
stu d ied  d u r in g  th e  year, and th e  w ork  is n o t ye t com pleted. T he 
variab les considered w ere th ree  d ifferent cem ents, th e  g ra d a tio n  of 
th e  coarse ag gregate , and  th e  ra tio  o f th e  fine to  th e  coarse aggregate  
when th e  la tte r  was deficient in  c er ta in  sizes. In  add itio n  to  these 
variab les, aggreg ates  fro m  th ree  d ifferen t sources were u s e d : G ravel, 
c rushed stone, and  crushed  slag. I t  ap p ears safe  to  follow  in  con 
c re te  design the  c rite rio n  th a t  th e  sand  should be a t  least one -th ird  
of the  to ta l aggreg ate  and  th a t  the  g ra d a tio n  o f th e  coarse aggregate  
should be such th a t  th e  percen tage  passing  an y  one sieve and re 
ta in ed  on th e  nex t sm alle r should be no t levss th an  o n e -th ird  th a t 
re ta ined  on the  fo rm er and  passing  th e  n ex t la rge r.

Im pact strength  o f reinforced concrete.— I n  cooperation  w ith the  
B ureau  o f M ines a cham ber has been designed find is in  course o f 
construction by m eans o f w hich i t  is proposed  to determ ine  im pact 
s tre n g th  o f re in fo rced  concrete. T h is  in fo rm atio n  is needed in  th e  
design o f concrete stopp in gs fo r  m ines.

Stevenson Creek experimental dam.—A n o th e r extended in ves tig a 
tion o f concrete o rig in a tin g  d u r in g  the  y ea r is in connection w ith  
the te stin g  o f the  S tevenson C reek D am  in C alifo rn ia . T h is  is a 
dam  of th e  arch  type , designed en tire ly  fo r  te stin g  purposes. T he 
te stin g  o f th e  dam  has been placed in  charge  o f the bureau . So f a r  
only a m inor am oun t o f te stin g  has been done, th e  tim e ha v in g  been 
spent in the  construction and  in  the  p lac ing  o f in strum en ts.

Inspection o f cement.— T he inspection  w ork in connection w ith  
cem ent and concrete fo r  G overnm en t pu rposes and use has been in 
abou t the  same am out as in  p rev ious years. A pp ro x im ate ly  800,000 
b arre ls  o f cem ent have been sh ipped  un d er bu reau  superv ision  fo r 
G overnm ent purposes. T he close o f the  fiscal year, how ever, showed 
a m arked  increase in  requests fo r  service from  different d e p a r t 
m ents, due a p p a re n tly  to  an  increased b u ild ing  cam paign  in  those 
depa rtm en ts w hich  th e  bu reau  serves. I n  connection w ith the  
rou tine  te stin g  o f cem ent fu r th e r  steps have been taken  to obtain 
be tter  co rre la tio n  o f m ethods and  resu lts  ob tained in th e  d ifferen t 
labo ra to ries of the  bu reau , an d  in  the  fu tu re  m on th ly  sam ples w ill 
be exchanged betw een th e  labora to ries. T he  ro u tin e  te s tin g  of 
sieves fo r the  genera l pub lic  and  th e  d is tr ib u tio n  o f cement, o f s ta n d 
a rd  fineness increased slig h tly  d u r in g  th e  year. O ne hu nd red  and 
ten  No. 200 sieves w ere tested and  404 s ta n d a rd  sam ples o f cem ent 
w ere d istr ib u ted .
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Hardening o f cement.— T h e  h a rd en in g  o f cem ent has been fo l 
lowed bo th  by an exam ination  o f the  solutions re su lting  w hen w ater, 
chlorides, and  su lph ates ac t on cem ent an d  also by m eans of an 
ad iaba tic  calo rim eter. I t  has been fou nd  th a t  th e  a lum in ate  reacts 
w ith  th e  ch lorides an d  su lp ha te s to  fo rm  definite com pounds, and  
th a t  th e  a lum inate  p re sen t in  P o r tla n d  cem ent reacts  w ith  w a te r 
to  fo rm  one an d  possib ly  tw o com pounds. T he s tu d y  o f the  reac 
tion  of th e  silica tes is m ore com plex, an d  definite in fo rm atio n  is no t 
availab le. T he ca lo rim eter has no t p roven  as sa tisfac to ry  as an tic i 
p a te d  in  th e  s tu d y  o f th e  heat o f reac tion  of the  com pounds, o r 
cem ent w ith  w a te r o r so lutions, due  to th e  fac t th a t  th e  reaction  
ex tends over several days, b u t i t  has been found  th a t  i t  w ill d is tin 
gu ish  betw een d ifferen t cem ents and  th e  effect o f S 0 3 in  re ta rd in g  
th e  ra te  o f se tt in g  o f d ifferen t cem ents.

D urability o f glass tank Mock.—A. th o ro ug h  stud y  of com m ercial 
g lass ta n k  blocks w as m ade in  sm all ta n k s constructed  a t the  bureau  
in  w hich abou t 400 pounds o f g lass w ere m elted  pe r day  fo r  30 
days. I t  w as fou nd  th a t  th e  physica l s tru c tu re  o f th e  block is th e  
d om in atin g  fac to r  con tro llin g  its  life  in  service ir respective  o f 
chem ical com position. T h e  block should  be hom ogeneous, th e  pores 
sm all, and , if  possible, e ith er  closed o r nonconnected. C orundum  
an d  m u llite  resist so lu tion  b e tter  th a n  th e  o th er  possible so lid  phases, 
and  hence if  block o f these  could be ob tained o f th e  p ro p e r s tru c 
tu re , a m ost sa tisfac to ry  p rod uc t w ould be obtained.

W aterproofed gypsum  products.— T here  is m uch dem and fo r  
w aterp roo fed  gypsum  produ cts fo r  ex te rio r use, consequently th is  
problem  has been a ttack ed  from  th ree  angles,-first, w aterp roofing  th e  
set p ro d u c t; second, p re c ip ita tin g  on th e  su rface  a soluble com 
p o u n d : th ird , by the  ad d itio n  o f an in te g ra l w aterp roofing  com 
pound. A  very larg e  num ber o f each o f these m ethods has been 
tr ie d . U p  to da te  th e  one w hich seems to  prom ise  th e  m ost success 
is the  use o f a sm all am oun t o f blood a lbum in glue  added to  th e  
m ix in g  w ater. Som e specim ens w hich have been tre a ted  w ith  a 
so lu tion o f ba riu m  hy dro x id e  also give some prom ise , bu t to  a lesser 
degree.

Sand fo r  gypsum  plaster.— C onsiderable tim e was sp en t in  d e te r 
m in ing  w h a t shou ld  be the characteristic s o f sand  th a t  w ould g ive  
the  best resu lts  in  gypsum  p las te rs, so very  m uch used fo r  in te rio r  
p lasterin g . A s was expected th e  finer sands p roved  to  have  g re a te r  
tensile an d  com pressive s tre n g th s  and  gave th e  m ost w orkable m ixes. 
A s 25 pe r cent o f calcined gypsum  fo r use in m o rta rs  m ay be rep laced  
by o th er p roducts, use o f lim e, asbestos, ta lc , and  clays w as stud ied . 
In  genera l, these a ll im proved  th e  w o rkab ility  o f th e  p la ste r m ixes, 
bu t on the  o ther hand  decreased th e ir  s tre n g th  and  requ ired  m ore 
w a te r to  b rin g  th e  m ixes to  th e  desired  consistency.

Miscellaneous lime and- gypsum  problems.— O th er problem s stud ied  
d u r in g  th e  ye ar  w ere th e  use o f h y d ra te d  lim e in  P o r tla n d  cem ent 
m o rtars, lim es fo r the  chem ical in d u s try , s tre n g th  of bond between 
m ortal- and  sand-lim e b rick , th e  acoustics o f w all p lasters, e lectrical 
calc ination  o f gypsum , ra te  o f d ry in g  o f w all p lasters, and  the  effect 
o f im puritie s in  lim estones and in  gypsum  on th e  p rop e rtie s o f th e  
lim e and calcined  gyp sum  produced fro m  them .

Physical properties o f limestones.— T he physica l p rop e rtie s o f the  
ch aracteristic  lim estones o f  th e  co un try  have been determ ined . I t
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was found  th a t th e  com p ressive s tre n g th s  va ried  fro m  2,000 to  24,000 
pounds p er square inch, m odulus o f r u p tu re  fro m  500 to 2,500 pounds, 
and sh ea rin g  s tre n g th  fro m  800 to  4,400 pounds, and  th e  m odulus of 
e lastic ity  ranges fro m  2,000,000 to  11,000,000 pounds. T he  f e a th e r 
ing o f these stones has also been follow ed by freezing  tests  an d  by 
the cry sta lliza tion  o f salts in  th e  pores. T he da ta , how ever, a re  no t 
yet com pleted. W aterp roo fing  tests  have  also been carrie d  out, and  
i t  w as fou nd  th a t  one o f th e  m ost sa tis fac to ry  o f these w as one both 
read ily  av ailab le  and  very  cheap, nam ely , th e  ap p lica tion  o f a  so lu 
tion o f paraffin in lig h t solvents fro m  m in era l oils.

M olding sands.— Im p ro v ed  a p p a ra tu s  has been developed fo r  de 
te rm in in g  th e  com pressib ility , pe rm eab ility , and  re frac to rin ess o f 
m old ing  sands. C ooperative  w ork  has been conducted  w ith  the  
A m erican F o u n d ry m en ’s A ssociation and  the  W ash in g ton  N avy 
Y ard  on sand te s tin g  and  sand control.

Specifications.— T he fo llow ing  specifications have  been p rep a red  
d u rin g  th e  ye ar  in cooperation  w ith  rep resen ta tiv es o f o th er  G overn 
m ent d e p a rtm e n ts : Seam less b rass p ipe , seam less b rass tu b in g , cast- 
iron  soil p ipe , lapw elded  charcoal iro n  bo iler tubes, m alleable  iron  
or steel unions, padlocks, p lum bing  fixtures. These  specifications 
have been su bm itted  to th e  F ed e ra l Specifications B oard  fo r  p rom ul 
ga tion  as m an d ato ry  G overnm ent stan d ard s.

Branch laboratories.— T o take  care  o f the  m any  requests from  
governm en ta l agencies fo r  th e  te stin g  o f s tru c tu ra l m ateria ls  th e  
B ureau o f S ta n d a rd s  m ain ta ins  th ree  b ran ch  labora to ries w hich 
are located a t N o rth am pto n , P a ., D enver, Colo., an d  S an  F rancisco , 
C alif.

T he w ork o f the  N o rth am pton  la b o ra to ry  is exclusively cem ent 
te sting  an d  as i t  is s itu a ted  in the L eh igh  V alley cem en t-p roducing  
d istric t, it  supervises th e  m a jo r po rtio n  o f G overnm ent o rde rs fo r 
B ureau o f S ta n d a rd s  tested cem ent. T he  D enver la b o ra to ry  cares 
fo r th e  cem ent te stin g  o f th e  te r r i to ry  w est of th e  M ississippi R ive r 
and  east o f th e  R ocky M ounta ins. B esides its  cem ent-testing  w ork 
m any studies are  m ade o f the  su itab il ity  o f local ag greg ates  fo r use 
in concrete stru c tu re s fo r  the  R eclam ation  Service. T h e  S an F r a n 
cisco la bo ra to ry  cares fo r  the  cem ent te stin g  on the  west coast w hich 
includes m any  sh ipm en ts to  the  H aw aiia n  Islan d s and also cares fo r 
m any tests  o f m iscellaneous m ateria ls  used in construction work.

A t th e  p re sen t tim e  w ith  th e  la rg e  am o u n t o f w ork und ertake n  
by th e  G overnm ent in variou s p a r ts  o f th e  co un try , these b ran ch  
labora to ries a re  c arin g  fo r  a volum e of w ork  w hich p ro h ib its  fu r th e r  
dem ands unless th e  personnel an d  equipm en t can be increased. W ith  
the dem and  o f pu rch asin g  agen ts th a t  m ate ria ls  m eet th e  req u ire 
m ents o f th e  specifications o f th e  F ed e ra l Specifica tion B oard  th is  
com m odity te stin g  w ork w ill continue  to increase.

A  carefu l su rvey  o f the  needs o f the  severa l d is tr ic ts  should be 
m ade an d  p rov ision by  added personnel and  equipm en t m ade in 
o rder adequate ly  to  care fo r th is  im p o rta n t p a r t  o f th e  bu reau ’s 
work.

T E S T I N G  M A C H I N E S  ( $ 3 8 , 0 0 0 )

Strength  o f brickwork .— S pecial a tten tio n  is be ing  g iven  a t p re s 
ent to  th e  m easurem ent o f th e  s tre n g th  o f b rickw ork  un d er  com 
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p ression. T es t w alls a re  bu ilt  an d  aged , an d  th en  subjected  to a 
slow ly increa sing  load in  the  te stin g  m achine  u n til  they  fa il. The 
m ach ine  used in th is  w ork has a cap ac ity  o f 10,000,000 pounds in 
com pression , an d  is th e  la rg es t te stin g  m ach ine  in  the w orld . The 
w alls  un d e r te s t a re  G fee t long  by 9 fee t h igh , co rrespo nd in g  a p p ro x 
im a te ly  in  he ig h t to th e  d istance  from  one door to  th e  ne x t an d  in 
le n g th  to  the  d istan ce  betw een ad ja cen t w indow s. T he p rog ram  
is be ing  ca rried  ou t in  cooperation  w ith  the  Com m on B rick  M anu 
fa c tu re rs  A ssociation  and  inc ludes fo u r  g rades o f b rick , th ree 
m o rta rs , and  tw o g rades o f w orkm anship , as well as severa l novel 
m ethods o f con stru ctin g  w alls, such as th e  Id ea l b rick  w all. I t  is 
p robab le  th a t  abou t 200 w alls  w ill be bu ilt, aged, and  tested  before 
th e  in vestig a tio n  is com pleted. T he  resu lts  o f these  tests  a re  g rea tly  
needed by engineers, a rch itec ts , and  c ity  officials w ho a re  responsible 
fo r  safe  construction .

Welded rails.— A n o th e r in vestig a tio n  o f im portance  re la tes to  the 
s tre n g th  o f welded ra ils  fo r stree t ra ilw ays. I n  th is  w ork th e  A m eri 
can B u reau  o f W eld ing , th e  A m erican  E lec tric  R ailw ay  A ssociation, 
an d  a la rg e  num ber o f tra c tio n  com panies in  d ifferen t p a r ts  o f th is  
coun try  have  cooperated  w hole-heartedly .

T ensile  tests o f w elded jo in ts  have  been m ade in  th e  la rg e  E m ery  
te s tin g  m achine  (ca pa city  1,150,000 pounds in  tension , 2,300,000 
pounds in  com pression). A  la rg e  num ber o f jo in ts  have also been 
subjected to  rep eated  im p act u n til th ey  fa iled , u sing  a  m achine 
designed fo r  th e  pu rpo se  w hich  sim u la ted  service conditions. The 
m eta llu rg ica l an d  electrica l d iv isions o f the  bu reau  have cooperated 
extensively  in po rtions o f th e  w ork w hich  lay  in  th e ir  fields.

Calibration o f testing machines.— T h ere  is a very  g re a t need fo r  
accura te  an d  inexpensive m ethods o f m easurin g  th e  load app lied  to 
test specim ens by te stin g  m achines.

A  po rta b le  p ro v in g  r in g  has been developed a t  th e  bu reau  fo r 
te s tin g  B rin e ll m achines, th e  m ax im um  lo ad  being 3,000 k ilogram s. 
These r in g s  a re  sim ple  and accura te  and  are  now being supp lied  
com m ercia lly  by  a reliab le m anu fac tu re r. E a ch  r in g  is ca lib ra ted  
by the  bu reau  un d er dead  w eights and  a certifica te  fu rn ish ed  the  
pu rchaser.

P ro v in g  rin gs  fo r h ig h e r  loads a re  be ing  developed an d  i t  is 
expected th a t a p p a ra tu s  fo r  c a lib ra tin g  te stin g  m achines h av in g  a 
capac ity  o f 1,000,000 pou nds  w ill soon be available . T h is  w ork  can 
no t be com pleted un til  dead-w eight m achines fo r  loads o f, say, 
200,000 pounds a re  availab le  in ou r labora tories.

investigation o f strength  o f steel columns.— T he resu lts  o f tests  of 
69 steel colum ns, ha v in g  H -snaped sections and  of 5 d ifferen t types 
o f construction , have been p repa red  fo r  pub lica tion . T h is  w ork 
w as conducted  in  cooperation  w ith  the  A m erican  B rid g e  Co. and 
the  B ethlehem  S teel Co. These firm s su pp lied  m ore th an  130 tons 
o f steel fo r  th is  purpose . T he fin ished colum ns w ere tested  to  de 
s tru c tio n  in  the  10,000,000-pound te stin g  m achine. O ver 1,000 test 
specim ens w ere cut from  th e  colum ns and  subjected to  chem ical 
analyses an d  physica l tests  to  de term ine  as accura te ly  as possible 
the  p ro p e rtie s o f th e  steel from  w hich th e  colum ns w ere m ade.

T h is  w ork ind ica tes th a t differences in  the physical p ro p e rtie s o f 
th e  m ateria l en te rin g  in to  the  colum ns p roduce  g re a te r  v a ria tion s 
in  s tre n g th  th an  all th e  differences in  ty pe  o f construction .
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Lines o f stress in  fabricated columns.—A  pos te r il lu s tra t in g  and 
desc rib in g  the  m ethod used by  the  bu reau  to ren der visible the  lines 
o f  stress in  steel colum ns u n d er com pression has been issued. T he 
m ethod w as first used in  th e  inv estig a tion  o f special fab rica ted  steel 
colum ns fo r  the  D elaw are  R iv e r B ridge .

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 )

Fire tests o f materials.— T h e p ro g ram  o f fire tests  o f b rick  w alls 
w as com pleted, an d  40 fire o r fire and  w a te r tests  o f hollow -tile 
w alls  were m ade.

O ver 300 fire tests  o f roofing m ater ia ls  w ere conducted. I n  th is  
w ork , 126 decks w ere tested  w ith  b ra nd s, 77 fo r  flame resistance, 
and  114 fo r  sp read  o f flame over the  su rface . T ests  o f gypsum - 
block p a r tit io n s  conducted elsew here w ere sum m arized . Tw o fire 
tests  o f p la ste r p a r tit io n s  w ere m ade.

Theater curtains.— S tre n g th  tests  o f asbestos th ea te r-c u rta in  cloth 
w ere m ade a t h ig h  te m p era tu res an d  inspections m ade o f in s ta lla 
tions in  th e  c ity  o f W ash ing ton .

Build ing safety codes.— T he bureau  has cooperated w ith  th e  N a 
tio n a l F ire  P ro te c tio n  A ssociation  and  th e  A m erican  E n g in eer in g  
S ta n d a rd s  C om m ittee on b u ild ing  safe ty  codes and  w ith  th e  la t te r  
in  adop tion  o f specifications fo r  th e  conduct o f s ta n d a rd  fire tests  
o f bu ild in g  constructions and m ateria ls .

S tren g th  o f matemals at high temperatures.— F if ty  s tre n g th  tests 
o f s tru c tu ra l steel and cast iro n  w ere m ade a t tem pera tu re s up  to  
910° C.

Insulated safes.— S ix  fire and  im pa ct tests  and  th re e  fire-endurance 
tests  o< in su la ted  safes w ere conducted fo r  G overnm en t departm en ts .

Fire in tensity  and duration.— A  new  s tru c tu re  30 by 60 fee t in  
a rea  has been b u ilt fo r fire in te n sity  and  d u ra tio n  te sts  and  filled 
fo r b u rn in g  ou t w ith  a reco rd  room  occupancy. T w o sheet-m etal 
garages w ere bu rn ed  out to  de term ine  th e  h a za rd  to  ad jacen t s tru c 
tu res.

Ign ition  points and spontaneous ignition.— D u rin g  th e  p ast year  
tests fo r  ign ition  po in ts  or spon taneous ig n itio n  have  been m ade on 
th ree in su la tin g  fe lts , one type  o f tim in g -p ad  holder, an d  fo u r 
classes o f rayon.

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 easurement o f high voltages, large cui'rents, and electric power 
in  large blocks.— A ccom plishm ents d u r in g  1926 include  th e  develop 
m ent o f im proved  m ethods o f u sing  s tand ard ize d  tran sfo rm ers  so as 
to ge t reliab le m easurem ents u p  to 100,000 volts, design  and con 
s tru c tio n  o f shu n ts fo r  m easurin g  a lte rn a tin g  c u rre n t up  to  1,200 
am peres, ap p rox im a te  com pletion o f p a r ts  fo r an  absolute e lectro 
m eter to  opera te  up  to  300,000 volts, p re lim in a ry  tests  on the corona 
vo ltm eter to  de term ine  conditions w hich affect its  use a t these h ig h  
voltages, and  m athem atica l w ork w hich indicates th a t  a new and 
m ore exact m ethod fo r m easurin g  pow er a t h ig h  voltages is p ra c 
ticable.

Electrolysis and soil corrosion.— A n extensive technologic pa pe r 
on m ethods o f electrolysis te s tin g  has been p repa red , and  a c ircu la r 
ex p la in in g  the  use o f th e  e a rth -c u rre n t m eter has also been p rac 
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tica lly  com pleted . These  pa pe rs sum m arize th e  re su lts  o f several 
y ears’ experience in te stin g  fo r  electrolysis c o n d itio n s ; ano the r p a p e r  
su m m ariz ing  th e  resu lts  ob tained by d ifferen t m ethods o f rem edying  
those conditions is w ell un d er  w ay. T he  second ins ta llm en t o f p ipe 
sam ples in  th e  so il-corrosion research  has been d u g  u p  an d  re tu rn ed  
to th e  bureau  fo r exam ination , to ge th e r w ith  sam ples o f th e  soils 
in  w hich  they  are  buried . T h e re  are  some 7,000 sam ples in  46 loca 
tions involved  in th is  investigation .

National Electrical S a fe ty  Code.— Tw o volum es o f the  new ed ition  
o f the N atio nal E le c tr ica l S a fe ty  Code have  been pub lished , an d  tw o 
m ore are  ready. T he ad d itio n al p a r t  w hich covers ru les fo r th e  
in sta lla tio n  and  m ain tenance  o f overhead  land un d erg rou n d  electrica l 
su p p ly  and  com m unication  lines has also been com pleted. A  con 
s iderable p a r t  o f th e  year has been sp en t in  re a rra n g in g  th e  fo rm  o f  
the  code to  com ply w ith  th e  w ishes of th e  in d u s tria l in te re sts  in 
volved and to  fac il ita te  adop tion  of the  rules as a w hole by  S ta te  
au tho rities.

Surveys o f Government' telephone sen)ice and. defense o f patent 
suits.— P rac tic a lly  th e  fu ll tim e o f the  b u reau ’s te lephone g roup  has 
been g iven to surveys o f G overnm ent telephone service an d  defense 
o f p a te n t su its  in  accordance w ith  requests fro m  th e  C hief C oo rd in a 
to r. T h is  con tin u ing  su rvey w ork re tu rn s  severa l fo ld  w h a t i t  costs, 
w hile the  p a te n t su its  involve an  ag greg ate  w hich  m ay ru n  in to  
m illions o f  do llars  o f possible savings to  th e  G overnm ent.

General cooperation w ith  State u tility  commissions and u tility  
companies.— G eneral cooperation  w ith  S ta te  u til i ty  com m issions and 
u tili ty  com panies has been m ain ta ined . T he reg u la r  annu al co nfer 
ence o f S ta te  Com m ission E ng ineers , M ay  13 an d  14, 19^5, was 
a tte n d ed  by 26 engineers rep re sen tin g  14 S ta te s and  2 C anad ian  
Provinces. T h e  w ork on s tan d a rd s  fo r  electric  service and s tre e t 
l ig h tin g  service has been continued, th e  code fo r  e lec tric ity  m eters 
has been revised in cooperation  w ith  th e  N a tio na l E lec tr ic  L ig h t 
A ssociation  and  th e  A ssociation o f E d ison  I llu m in a tin g  C om panies. 
M any s tan d a rd iza tio n  p ro jec ts  in the  electric  u til i ty  field have been 
de alt w ith  th ro u g h  the  m ach inery  o f th e  A m erican  E ng in eer in g  
S ta n d a rd s  C om m ittee, the  A m erican  In s titu te  o f E le c tr ica l E n g i 
neers, and  th e  In te rn a tio n a l E lec tro techn ica l Comm ission. Several 
m em bers o f the bu reau  staff took an  active  p a r t  in  the p lena ry  session 
o f the la tte r  o rgan iza tion  w hich was held in  New Y ork C ity , A p ril 
13 to  22.

/ nvestigation o f gas service and appliances.— T he re la tio n  be 
tw een the  cond itions o f m anu fac tu re , d istr ib u tio n , and  use o f fuel 
gases and  econom ical an d  sa tis fac to ry  pub lic  service, inc lud in g  the  
effect o f ch an g in g  heating -valu e  s tan d a rd s , has been stu d ied  and  
m ethods have been developed fo r  de te rm in in g  th e  sa fe ty  an d  effi
ciency o f gas appliances. Severa l successful m ethods fo r  such d e te r 
m inations have been perfec ted  an d  a la rg e  num ber o f dom estic a p p li 
ances have  been tested. T h e  resu lts  o f th is  w ork  have  been used by  
the  A m erican  G as A ssociation in the  p re p a ra tio n  o f ap p lian ce  speci
fications. T he corrosive effect o f gas flames on th e  ap p liances have  
likew ise been investiga ted . T he nationa l gas sa fe ty  code, spon 
sored by the  bu reau  and  th e  A m erican  G as A ssociation , has been 
adop ted  as an  A m erican  s tan d a rd  by  the  A m erican  E n g in e e rin g  
S ta n d a rd s  Com m ittee.
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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 )

Routine chemical tests.—M any chem ical and  phy sica l tests  have 
been conducted  on a g re a t v a rie ty  o f m ater ia ls  such as p a in ts , v a r 
nishes, roofing and  w aterp roofin g  m ateria ls , bo iler w a te rs and  com 
pounds, m eta ls , alloys, g ra p h ite , fire-ex tin gu ish in g  com pounds, as 
bestos p rod uc ts, bo iler  scale, cem ents, an tifreeze  solutions, technica l 
and  pho to graph ic  chem icals, soaps, polishes, rubber, pack ings, ty p e 
w rite r  ribbons, carbon p ap e r, adhesives, lu b rica n ts, textiles, rope, 
tw ine , and  dyes. M ost of th e  above m ater ia ls  w ere tested  fo r  th e  
G overnm en t departm en ts , th e  to ta l num ber o f sam ples being abou t 
4,700. These tests  serve to  contro l th e  q u a lity  o f G overnm en t p u r 
chases o f these m ateria ls .

R A D I O  R E S E A R C H  ( $ 4 4 , 8 0 0 )

Reduction o f interference.—O n th e  genera l problem  o f  reduction 
o f  rad io  in terference  the  bu reau ’s w ork  d u r in g  the y ea r  has been o f 
im portance. T h is  w ork w as d irec ted  la rg ely  to  the  ho ld in g  of 
b roadcasting  and  o th er  tra n sm itt in g  sta tio ns  exactly  on th e ir  a s 
s igned frequencies. M arked  p ro gress in the  actual opera tion  o f th e  
c o u n try ’s rad io  sta tion s in th is  respect has been m ade possible p r i 
m a rily  th ro u g h  in creasing  the  accuracy o f  the  bu reau ’s frequency 
s tan d a rd s  and  certa in  p rocedures adop ted  fo r  th e ir  d issem ination  
a n d  app lica tion . These have inc luded  the  transm iss ion  o f special 
s ig na ls o f s ta n d a rd  frequency an d  th e  se tt in g  u p  o f a system  o f 
s ta n d a rd  frequency stations. T he  accuracy o f frequency m easure 
m ents genera lly  has been ra ised  to  a h ig h e r level o f precision 
th ro u g h  developm ent by th e  bu reau  o f specific ap p lica tio ns  o f the  
piezo osc illa to r, a rem arkab le  new  device serv ing  as a constan t f re 
quency s tan d a rd . A  fo rm  o f th is  in s tru m en t as w ell as o th er neces
sa ry  m easuring  in stru m en ts  were designed fo r  th e  use o f the  rad io  
in specto rs o f the D ep artm en t o f C om m erce. T he  resu lts  o f a s ta 
tis tica l s tu dy  o f the  d istance  ran ge  and  in terference  conditions of 
b roadcast reception were issued.

Propagation o f radio waves.— Several con trib u tio ns  were m ade 
to  th e  know ledge o f the  vagaries o f rad io  wave p rop aga tion . A  
s tu d ) ' on a na tion-w ide  scale o f th e  effects o f h ig h  pow er b ro ad 
cas tin g  was d irec ted  by  the  bu reau . T h is  definitely established th a t 
c e rta in  deleterious effects th a t  h ad  been an tic ip ated  th ro u g h  th e  
use o f m any k ilo w a tts  o f pow er d id  no t ex ist, and  also th a t  h igh  
pow er does not b rin g  w ith  i t  a  cure fo r  rad io  fad in g . T he  fa d in g  
o r  fluc tuation  of received signa l in tensity  rem ains as th e  p rin c ip a l 
obstacle to rad io  developm ent, and  the bu reau , w ith the cooperation  
of 20 labora to ries in universities and  o ther places, m ade a concerted 
a tta ck  on th is  problem . T h e  y ea r’s w ork resu lted in the  es tab lish 
m en t o f a num ber o f conclusions as to  the n a tu re  an d  characteristic s 
o f  fad in g . T h is  stu d y  led  to  a b e tte r  u n d e rstan d in g  o f the  w ay in 
w hich  rad io  w aves a re  tra n sm itte d  in  th e  space betw een the  t r a n s 
m itte r  and  receiver. In  connection w ith  th is , s tud ies o f th e  pecu liar 
beha v io r  of very h ig h  frequencies o r sh o rt w aves w as also m ade.

Radio-direction finder.— A  num ber o f advances were m ade in the  
technique  an d  app lica tio ns o f the  rad io -d irec tion  finder, one o f the  
m ain  reliances of the  fu tu re  fo r  both  m arine  and a ir  nav igation .
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S pecial developm ents extended th e  frequency ran ge  in w hich  i t  is 
possible to do accura te  d irec tion  finding. D irec tion  finders o f 
special design fo r  several ty pes o f service were developed fo r  th e  
C oast G u ard , the  N avy , and  the  S ign al C orps. A  num ber of im 
p rovem ents o f de ta il were m ade on a la bo ra to ry  scale in th e  d irec 
tive  beacon system  p rov isionally  designed fo r  use in a ir  nav ig atio n .

C O L O R  S T A N D A R D I Z A T I O N  ( $ 9 , 0 0 0 )

Consistent system  o f color standards.— T h e eye is  capable  o f d is 
t in g u ish in g  abou t 1,000,000 d ifferen t colors, no 2 of w hich m atch . 
T o  m atch  in  w hite  lig h t, tw o g iven  colors m ust be alike  in  th ree  a t 
tr ib u te s : B righ tness, hue (do m in an t spectra l co lo r) , and  sa tu ra tio n  
(percen tage  o f w h ite ). T o m atch  un d er  all ligh ts , th e  spec tra l d is 
tr ib u tio n  o f th e  tra n sm itted  lig h t, o r reflected, as the  case m ay be, 
m ust be identica l in  th e  tw o cases. T h e re  ha s been established as ye t 
no system  o f color s tan d a rd s  sufficiently precise and  consistent fo r  
the  dem ands o f tra d e  in  w hich  considerable financia l loss o fte n  
h inges on ba re ly  percep tib le  color differeces, w hile th e  com parison  
s tan d a rd s  used v a ry  by a m uch g re a te r  am ount. F o r  several y ears 
th e  bu reau  has been w ork ing  on th e  w idely used L ovibond system  o f  
abou t 400 colored glasses w ith  th e  objec t of selecting  ou t o f these  
as ad jus ted  color s tan d a rd s  th e  ones w hich are  consisten t w ith  each 
o th er as reg a rd s  th e  th ree  a ttr ib u te s  m entioned. D u rin g  the  p a s t 
y ea r th e  spectropho tom etric  m easurem en ts on these  glasses have  
been com pleted an d  are  now read y  fo r pub lica tion . T he  colo rim etric  
analysis  o f th e  sam e glasses, w hich  involves a rev ision o f th e  th re e  
e lem en tary  excita tions o f the  no rm al eye, is  to  be pushed to  ra p id  
conclusion. W ith  th is  second p a r t  com pleted th e  bu reau  w ill have  
th e  first ex istin g  set o f color s tan d a rd s  o f a prec ision  adequate  to  th e  
dem ands o f trade . I n  th is  s tan d a rd iza tio n  p ro gram  th e  bu reau  h a s 
been g re a tly  assisted by  th e  cooperation  o f th e  M unsell R esearch  
L abo ra to ry .

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  ( $ 2 7 , 0 0 0 )

Use o f feldspars in  whiteware.— I n  th e  inves tiga tion  o f th e  use o f  
fe ldspa rs  in  w h itew are , th e  fo llow ing  p ro p e rtie s have  been d e te r 
m ined : S o ften in g  p o in t, chem ical com position , specific g ra v ity , fine 
ness, defo rm atio n  ran ge , m in era l co nstituen ts as de term ined  by th e  
m icroscope, ra te  o f v itrific a tion , resistance  o f g lazed  w are  co n ta in in g  
th e  sp a rs  to  im pact, and  resistance o f  g lazed  w are  con ta in in g  th e  
sp a rs  to  th erm a l shock. I t  has n o t been possible to  find any genera l 
law  connecting  th e  sp a rs  w ith  th e ir  p roperties. F u r th e r  w ork w ill 
th e re fo re  be done considering such fea tu res as th e rm a l expansion, 
ra te  o f so lu tion  o f the  clays, flints, and  spars, etc.

Consistency o f enamel suspensions.— A n  a p p a ra tu s  has been devel
oped by m eans o f w hich i t  has been possible to  de term ine  th e  con 
sistency an d  follow  th e  changes in  consistency o f enam el suspen 
sions. T he a p p a ra tu s  has been sim plified fo r  use un d er  p la n t cond i 
tio ns  so th a t  i t  w ill be possible fo r  an  inexperienced op e ra to r to  use 
th e  equ ipm en t and  fo re te ll w he the r a  slip  w ill act as desired  in  th e  
d ip p in g  process, also w hat changes in  the  slip  w ill be needed to  
b r in g  i t  to  the  r ig h t  cond ition  w hen it is not in  th a t  sta te .
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Clay fo r saggers.— I n  th e  stu d y  o f th e  de te rm in atio n  o f those 
p rope rties  w hich m ake a clay o f va lue  in the  m ak ing  o f saggers th e  
th erm a l d ila tio n  o f a la rg e  num ber *of clays and  sagger m ix tu re s w as 
determ ined. I t  w as definitely  no ted  th a t  c e rta in  clays are  ch arac 
te rized  by ra p id  expansion  betw een 100° and  200° C. and th e re  seems 
to be re la tio n  betw een th is  phenom enon and the  d u ra b ility  o f sag 
gers m ade fro m  such clays. I t  is  also no ted  th a t  rep eated  use o f 
saggers b ro u g h t abou t an  increased expansion  betw een these  te m 
peratu res.

Di'ying o f clay bodies.—A  sa tis fac to ry  m ethod  h a s been devised 
fo r m easurin g  th e  velocity o f w a te r flow, pe rcen tage  o f w a te r 
evapora ted , percen tage  o f sh rin ka ge  g ra d in g , and pe rcen tage  o f w a te r 
concen tra tion  in  th e  d ry in g  o f a c lay  body. I t  w as fou nd  th a t  success
fu l d ry in g  req u ires a h ig h  h u m id ity  an d  a te m p e ra tu re  n o t over 
45° C. fo r  th e  first one -fo urth  to  on e -th ird  o f th e  to ta l d ry in g  
p e rio d ; th a t  successful d ry in g  also depends on p re se rv in g  a  low 
sh rin kage  g ra d in g  w ith in  th e  d ry  c lay  body. I t  is  also n o t pos 
sible to  p red ic t th e  behav io r o f a full-sized specim en in  d ry in g  
from  th e  d ry in g  o f sm aller sections.

W orkability  o f clays.— T he a p p a ra tu s  designed fo r  m easurin g  
the  w ork ab ility  of clays un d er conditions th a t  p reva il in  p lan ts , 
and to  m easure th e  efficiency o f va rious designs o f augers, dies, 
and spacers, has been g iven  a th o ro u g h  tr ia l  and fou nd  to  m eet a ll 
requ irem en ts needed fo r th e  p ro p e r  de te rm in atio n  o f th e  fu n d a 
m en tals  on w hich  an  aug e r m ach ine  should be designed. I t  is  
su rp ris in g  to  note  th a t  a  decrease o f abou t 2 p e r  cen t o f m oisture  
content below th a t  o f op tim um  p las tic ity  caused a  decrease o f m ore  
th an  50 pe r cent in  w orkab ility . T h is  il lu s tra te s  th e  close control 
th a t  w ill be needed in  p re p a r in g  th e  m ateria l fo r  use in  th e  m achine.

Data on bwmed-clay products .— Tw o pub lica tion s have  been issued 
covering  th e  o b ta in in g  o f d a ta  fo r engineers in th e  use o f burned- 
clay p roducts. O ne o f these covers th e  tests  o f hollow  tile  an d  
concrete slabs re in fo rced  in  one d irec tion , and  th e  o th er  th e  com 
pressive  an d  transv erse  s tre n g th  o f  hollow -tile Avails. T h e re  h a s 
also been com pleted a  second series o f tests  o f slabs o f hollow  tile  
and  concrete, and  th ere  has been p a r tia lly  com pleted a series o f 
tests  o f com m on b rick  w alls. T hese  tests  a ll cover th e  use o f bu ilt-  
up specim ens o f a size com parab le  w ith  th a t  used in  co nstruction , 
the A vails being  app ro x im a te ly  6 fee t lo ng  by 10 fee t h ig h  and o f  
the  seA'eral th icknesses used com m ercially.

German and Am erican fire brick .— A m ong o th er  inves tig a tion s 
Avhich have been conducted are  those re la tin g  to  th e  com parison  o f  
G erm an  an d  A m erican  fire b rick , exam ination  o f re frac to rie s  a f te r  
service in  boiler in sta lla tion s, resistance o f glazes to  ab rasion, p ro p 
e rties o f v itrified ch inaw are , s tud y  o f w hite g ro un d  coats fo r  
enam eling, effect o f ty p ica l enam els on colors ob ta ined  Avith A'arious 
stains, an d  th e  b lister in g  o f  enam els. T he A m erican  F ac e  B rick  
A ssociation and  th e  N a tio na l T e rra  C o tta  Socie ty  haATe m a in ta in ed  
fellow s s tu d y in g  problem s in re la tion  to  th e ir  industries.

Ceramics A dvisory Committee .— T here  w as fo rm ed  an adv iso ry  
com m ittee, rep re sen tin g  the  variou s m em bers o f th e  ceram ic indu s 
try , to  assist the  bu reau  in  fo rm u la tin g  its  inv estig a tion s in  th is  
field, in c lud ing  th e  A v o r k  of th e  C olum bus, O hio , s ta tio n  to  be ta k en  
over J u ly  1 fro m  th e  B urea u  o f M ines.
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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 )

Testing mechanical appliances.— T he am ount o f te stin g  carried  
o u t fo r  o ther bu reaus o f the  G overnm ent in the  field o f m echanical 
ap p liances and  eng ineering  in stru m en ts  is co nstan tly  increasing. 
C u rre n t m eters have been ca lib ra ted  fo r  the R eclam ation  Service, 
th e  G eological S urvey, the  C oast and  G eodetic S urvey , and  o ther 
agencies. These m eters are  used in  g au g ing  th e  stream  flow of 
riv e rs and canals, an d  a re  s tan d a rd ized  by tow ing  them  a t  various 
know n speeds th ro u g h  still w a te r in  a te stin g  ta n k  abou t 450 feet 
long. N um erous tests have been m ade o f various types  o f fire 
ex ting u ish e rs to  de term ine  th e ir  su itab il ity  as fire-figh ting equ ip 
m en t on vessels un d er the ju risd ic tio n  o f th e  S team bo at Inspection  
S ervice. F o r  th e  S up erv is in g  A rch ite c t’s Office tests  have been m ade 
o f  ra d ia to r  re tu rn  line valves. M any aeron au tic  in strum en ts, ane 
m om eters, p ressu re gauges, an d  p a p e r  te sters have been ca lib ra ted  
fo r  o th er b ranches o f the  service, and  new in strum en ts developed.

Elevator safety interlocks.— A bout th re e -fo u rth s  o f th e  accidents 
to  passengers on e levators can be p reven ted  by re liab le  e levator 
in terlock in g  sa fe ty  devices. P rev io us  w ork in develop ing  m ethods 
o f  te stin g  th e  re lia b il ity  o f such devices ha s been extended to  de 
te rm in e  the  re lia b il ity  o f ad d itio n a l ex is ting  com m ercial devices. 
T h e  resu lts  o f these tests  are  m ade availab le  to and  are  used as a 
basis o f ap p ro v a l by severa l o f the  G overnm ent departm en ts , the  
governm en t o f the  D is tr ic t o f C olum bia, severa l m un ic ipal and 
S ta te  governm en ts, and  one o f th e  la rg es t g roup s o f casu alty  and 
insu rance com panies.

Radiator air valves.— T he  successful opera tion  o f certa in  ty pes of 
he a tin g  system s in  comm on use is la rgely  dependen t upon the  m ann er 
in  w hich an a ir  valve p laced  on each ra d ia to r  pe rfo rm s its  functions. 
A t  the  request o f the  S up erv is in g  A rch ite c t o f th e  T rea su ry  D e p a r t 
m en t an investiga tion  was m ade o f com m ercial sam ples w hich re 
su lted  in the  fo rm ula tio n  o f a s ta n d a rd  o f perfo rm ance fo r these 
ra d ia to r  a ir  valves an d  in  th e  developm ent o f m ethods o f te stin g  
th em , w hich w ill p e rm it th e ir  pu rchase  on th e  basis o f a  p re 
v iously de term in ed  com pliance w ith  definitely  sta ted  perfo rm ance 
requirem en ts.

A ltitu de  chamber fo r testing instrum ents.— P ro gress has been 
m ade on the fitting s an d  equ ipm en t o f a steel cham ber w hich w ill be 
used to rep roduce  in th e  lab o ra to ry  th e  low tem pera tu re s and  p re s 
su res  experienced in  a irp la n e  flight. T he size and arrang em en ts are 
such  th a t  the  observer m ay be inside  o f the  cham ber d u rin g  its  op e ra 
tio n , th u s p e rm ittin g  both th e  te st and  ad ju stm en t o f m any  in s tru 
m ents un d er  cond itions encountered in flight. T he cham ber is 
design ed  to  ob ta in  low  pressures co rrespond ing  to  an  a ltitu d e  of 
40,0(X) feet and  te m pera tu re s as low as —20° C.

Aeronautic instrum ent specifications.— In  cooperation  w ith  the  
A rm y  and N avy A ir  Services a genera l rev ision  o f th e  specifications 
fo r  a irc ra f t  in strum en ts has been com pleted. T h is  w ork involved 
th e  revision and am plification  o f 23 specifications and included 
ex pe rim en ta l w ork on a num ber o f ty pes o f in strum en ts fo r  the 
purpose  o f estab lish ing  tolerances.
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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 )

Production o f optical glass.— I n  th e  course of th e  stu d y  o f the 
fac to rs w hich  affect the qu a lity  o f op tica l g lass d u r in g  m elting , 
m olding , and  an nealing , 36 po ts o f  ap p ro x im a te ly  1,000 pounds each 
w ere m elted. I t  w as found  th a t  th e  e lim in a tin g  o f th e  seeds in  the  
borosilicate g lass can be accom plished to  a m ajo r  degree by  th e  use o f 
about 2 p e r  cen t zinc oxide in th e  batch. J u s t  w hy the zinc ac ts in  
th is  m an n er  is no t know n. T h is  suggests the  possib ility  o f finding  
a m ater ia l w hich w ill a c t s im ila rly  in  th e  b a riu m  crow n glasses 
w hich even a t  th e  best con ta in  m ore bubbles th a n  a re  allow ed in 
o th er  glasses. T he g lass p rodu ced  was tu rn ed  over in  a ce rta in  
am ount to th e  op tica l shop o f th e  N avy. A pp ro x im ate ly  9,300 
b lanks w ere m olded and annealed  fo r  th is  purpose .

Viscositg o f glass.— V iscosity o f g lass is o f g re a t in te re st to  m anu 
fac tu re rs, because i t  is believed th a t  th e  m ost advan tageous tem per 
a tu re  fo r  m elting , fining, and  w o rk in g  o f th e  glasses depends upon 
the  viscosity a t th a t  tem pera tu re . A  viscom eter o f th e  ro ta ry  ty pe  
has been developed an d  ca lib ra ted  w ith  a m inera l oil o f naph then e 
base betw een 200 an d  25.000 poises. F o llow in g  ca lib ra tio n  th e  in 
s tru m en t has been used in th e  de te rm in ation  o f  the  viscosity o f some 
com m ercial and  some op tica l glasses in w hich  th e  viscosity in  poises 
varies fro m  140 to  slig h tly  over 25,000, depend in g  upo n  th e  te m p er 
a tu res  a t  w hich th e  de te rm in atio n  was m ade and  the  com position o f  
the glass. T he stud y  w ill u ltim ate ly , o f course, show  th e  effect on 
viscosity a t d ifferen t te m pera tu re s o f  variou s co nstituen ts in glasses.

Reduction o f strain in  glass.— S tra in  is  a re su lt o f the  te m p era 
tu re  o f g lass w hile being m olded o r pressed and too ra p id  cooling 
a f te r  th is  process. T h is  s tra in  can be rem oved by an nealing , w hich 
consists in  he a tin g  glass to  a ce rta in  tem p era tu re  an d  th en  cooling 
a t a definite rate . T h e  an nealin g  ran ge  h a s been determ ined  fo r a 
num ber of glasses and  has been found to va ry , especially  w ith  (lie 
com position o f  th e  glass. T he ra te  a t w hich th e  g lass m ay be cooled 
depends also upon its  th ickness. G lass 1 cen tim eter th ick  can bo 
cooled a t abou t 100° C. pe r hour in itia lly , w hile g lass 4 centim eters 
th ick  should no t be cooled fa s te r  th an  4° C. p e r  hour.

Large glass disk.— D u rin g  th e  p a s t tw o years considerable w ork 
has been done on the  p rod u ctio n  o f a la rg e  glass d isk  fo r  a reflecting 
telescope. I t  is to  be m ade o f borosilicate  crow n glass and  w hen fin 
ished w ill be 61 inches in d iam eter by 11 inches th ick  and will weigh 
about 3,000 pounds. T he cast po ts in w hich the  glass is m elted were 
m ade a t th is  bureau . T h ey  w eigh abou t 2,500 pounds and w ill hold 
5,000 pounds o f glass. R esu lts  have not been sa tisfac to ry  because 
th e  g lass cracked d u r in g  cooling, e ith er  on account o f too rap id  cool
in g  o r too la rg e  tem p era tu re  differences in  the  furnace . P la n s  are  
now being perfec ted  to po u r th e  m olten glass in to  a cast-iron  m old 
w hich w ill be placed in an  e lectrica lly  heated  fu rnace . T h is  will 
insure be tte r  control o f the  cooling ra te  and a g rea te r un ifo rm ity  o f  
tem p era tu re  th ro u g h o u t th e  fu rnace , w hich a re  th o u g h t to be th e  
chief requ irem ents in o b ta in in g  a la rg e  d isk  o f sa tis fac to ry  q u a lity  
a f te r  th e  g lass is p ro p e rly  m elted.
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I N V E S T I G A T I O N  O F  T E X T I L E S  ( $ 2 6 , 5 6 0 )

Effect o f laundering upon thermal insulating value o f cotton 
blankets.—A  stu d y  has been m ade o f the  changes in  th e rm a l in su la t 
in g  value o f cotton  b lank ets re su lt in g  fro m  repea ted  laundering . 
T he sam ple m ater ia ls  used in the  experim en ts were rep resen ta tive  
o f  m ost comm on b lan k et types, and  th e  la u n d e rin g  process co rre 
sponded  to a  good com m ercial p ractice . W ash in g  w as fou nd  to 
cause sm all losses in  th e rm a l resistance (0 to  10 pe r c e n t) , w hich 
w ere a lm ost com pletely  resto red  by th e  ap p lica tion  o f a su itab le 
process fo r  ra is in g  th e  n a p  o f th e  lau nd ered  fab ric . T h is  resu lt 
em phasizes the  im portance  o f such a re sto ra tio n  o f th e  nap . S h r in k 
age was also observed to  p roduce a  coun terac ting  ga in  in  therm a l 
resistance.

Physical tests o f yarns o f different tw ist.—A  com prehensive study  
o f  the  physica l p rop e rtie s o f cotton  y a rn  is be ing  m ade in  o rder 
to  fu rn ish  adequate  d a ta  to  cotton  m ills. T he  lack  o f fund am en ta l 
know ledge on th is  sub ject is fre qu en tly  a serious h and icap  in  cotton 
m an u fa c tu rin g . T w is t, fo r  in stance , is a p r im a ry  fac to r  in p rod u c 
tio n  costs, so i t  is econom ically desirab le  th a t  a know ledge o f the  
e ifect o f d ifferen t tw ist fac to rs be availab le.

I n  th e  b u reau ’s experim en ta l cotton  m ill, qu an tities o f th e  follow 
ing cotton  y a rn s  were m ad e : Seven sizes o f ya rn s, each w ith  seven 
tw is t fac to rs , on single and  double ro v in g  m ill o rgan iza tion s fo r 
bo th  carded and  combed types. T he  fo llow ing  physica l tests  were 
m ad e : Size, tw ist, ang le  o f tw is t, d iam eter, and  b reak in g  stre n g th , 
u s in g  single s tra n d  and  skein  m ethods. T he d a ta  have  been obtained 
a n d  are  be ing  evaluated.

Im provem ent o f wearing quality o f paper currency.— R esearch 
o n  im prov in g  th e  w earing  q u a lity  o f u n ite d  S ta te s  p a p e r  cu rrency  
w as carried  on active ly  in  coopera tion  w ith  th e  B u rea u  o f Effi
ciency, th e  T rea su ry  D ep artm en t, an d  th e  m an u fa c tu rers o f the  
p ap e r. S tu d y  o f the  p ap e r-m ak in g  processes in  th e  bu reau ’s sem i 
com m ercial m ill led  to  com m ercial p ro d u ctio n  o f cu rrency  p ap e r 
h a v in g  double the  fo rm er s tre n g th , w ith  no increase in  cost o f p ro 
duction . A  g lue-fo rm aldehyde su rfa ce  sizing  tre a tm en t fo r  the  
p r in te d  b ills  w as evolved. T h is  ap p ears to be o f m uch value fo r 
m ak in g  the  b ills  re s is tan t to  su rface  d isin teg ra tio n  and to  soiling. 
I t  seems assu red  th a t  these developm ents w ill m ater ia lly  increase 
th e  service life  o f th e  b ills  an d  m ake i t  possible fo r  the  T rea su ry  
D ep artm en t m ore adequately  to  meet the  dem and fo r p a p e r  c u r 
rency  a t reduced cost.

W ater absorption o f paper.— A  pu b lica tion  w as p rep a red  con ta in 
in g  th e  resu lts  o f a c ritic a l exam ination , in c lud ing  experim en ta l 
com parison , o f 38 d ifferen t m ethods p roposed  by  va rious in ves ti 
g a to rs  fo r  m easurin g  th e  ra te  a t  w hich  p a p e r  absorbs aqueous 
liquids. T he need o f inexpensive and  sim ple  m eans o f te stin g  
p a p e r  un d er  contro lled  h u m id ity  led  to  developm ent o f an  a ir- 
cond ition ed  te stin g  cab inet w hich so f a r  has g iven  very p rom ising  
resu lts .

Use o f glue in paper.— A s a p a r t  o f th e  cooperative  w ork w ith 
th e  N a tio na l A ssociation o f G lue M an u fa c tu re rs a  dem o nstra tio n  
w as given o f th e  resu lts  ob ta ined  in  th e  s tu d y  o f th e  use o f g lue
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f o r  m inera l coating  pape r. R epresen ta tives o f both  the  glue  an d  
th e  p a p e r  in d u stries  observed th e  techn ic  on a sem icom m ercial p ra c 
tice. A d d itio n a l resu lts  in  usin g  glue  fo r  beater  siz ing tend  to  con 
firm  in  genera l th e  view  th a t  th e  rosin -siz ing  q u a lity  and  th e  fo ld in g  
en duran ce  o f p a p e r  can  be im proved by such applica tion .

A ging  o f so ft rubber compounds.— A n  in vestig a tio n  o f th e  ag in g  
p ropei'ties o f so ft rubbe r com pounds, w hich  w as s ta r te d  in  J a n u a ry , 
1925, has been continued d u r in g  th e  p a s t year. T h e  w ork to  da te  
covers th e  ag ing  o f a  series o f ru b b e r com pounds un d er  a ll cond i 
tio n s  o f sto rage  and  exposure. I t  w as fou nd  th a t  c er ta in  ty pes o f 
com pounds res ist th e  d e te rio ra tin g  effects o f age m uch m ore th an  
o the rs , an d  th e  resu lts  show ing  s tr ik in g  differences in  ag in g  p ro p e r 
tie s  a re  be ing com piled fo r  pub lica tion . T h e  im portance  o f th is  
in vestig a tio n  lies in  th e  fac t th a t  ru b b e r goods pu rchased  in  qu an 
t i ty  o ften  d e te rio ra te  in  sto rage  to  such an  ex ten t th a t  they  are 
u n fit  fo r use.

Guayule mibber.—I n  cooperation  w ith  th e  C on tinen ta l M exican 
R u b b er Co., a stud y  is be ing  m ade o f th e  p rop e rtie s o f guayu le 
rubber. B y im proved processes in  th e  ex trac tio n  o f th is  m ateria l 
fro m  th e  sh rub , an  a tte m p t is  be ing  m ade to  ob ta in  a b e tte r  quality  
o f  p ro d u ct th a n  has been p roduced  fro m  th is  source. T he  use o f 
gu ay u le  in  place o f H evea  rub be r w ould p rove  o f g re a t economic 
value  to  th e  U n ited  S ta te s, as th e  sh ru b  from  w hich i t  is secured can 
be successfully g row n  in  southw estern  U n ite d  S ta tes, C alifo rn ia , and 
in  M exico.

S U G A R  S T A N D A R D I Z A T I O N  ( $ 6 3 , 1 6 0 )

Production o f 'crystalline levulose.—T h e  first plant, fo r th e  p ro  
duc tion  o f cry sta lline  levulose has been assem bled a t  th e  bureau . 
I t  is m ade up  o f bo rrow ed and  purchased  pieces o f  equ ipm en t, the  
capacities o f w hich  do no t m atch , b u t nevertheless i t  has been found 
possib le to  produce  th e  new  su ga r w ith  th is  p lan t. T h e  im p o rta n t 
fu n d am en ta l problem  in  Ib is  developm ent is th e  de te rm in atio n  o f 
an  econom ically sound m ethod o f ex trac tion  o f th e  levulose from  the 
raw  m ateria l. E x p erim en ts  on th e  diffusion m ethod o f  ex trac tion  
used in  th e  beet-sugar in d u s try  have  been carried  to  a po in t w here 
it has been definitely  de term ined  th a t  th e  results a re  com plete and 
econom ically sound. A  scientific p a p e r  on th e  p re p a ra tio n  o f levu 
lose was issued d u r in g  th e  year.

New sugars discovered.— A  m ethod  fo r tra n s fo rm in g  certa in  
su ga rs in to  new ones has been discovered, w hich rep resen ts a d istin c t 
advance  in  the  crea tion  o f new carboh ydra tes. T he  m ethod  em ploys 
th e  action  o f a lum inum  ch loride  upon the  acetates o f th e  red ucing  
s u g a r s ; and  by  i t  th e  w ell-know n sugars, lactose and  cellobiose, have 
been changed to  new sug ars o f the ty p e  know n as disaccharides. T he 
nam es neolactose an d  celtrobiose have  been g iven  to  these new 
sug ars. T he  change o f s tru c tu re  re su lt in g  from  ap p ly in g  th is  reac 
tion  is o f a  novel type , and th e  m ethod gives prom ise  o f  w ide  ap p lica 
b ility  in  th e  p rod uc tion  o f new sug ars from  o ld ones and o f  ra re  
su ga rs fro m  the  m ore com m on ones.

Discovery o f gentiobiose in  dextrose (corn sugar) molasses.— Tw o 
im p o rta n t con trib u tions  have  been m ade to th e  bu reau ’s new ly 
crea ted  dextrose (co rn  su g a r) in d u s try , one economic in  character ,
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an d  one o f considerable scientific im portance . T h e  hy d ro l, o r 
m olasses, fro m  th e  dextrose  in d u s try  is a  very  com plex p ro d u c t o f 
unknow n com position. K now ledge o f sim ila r p rodu cts has lo ng  
been sought. I n  cooperation  w ith  th e  C orn  P ro d u c ts  R efin ing Co., 
th e  bu reau  has cracked  th is  hyd ro l fo r  th e  first tim e an d  taken  
th erefro m  a ra re  su ga r, gentiobiose, p resen t in  considerable qu an 
tities. T h e  w ork led also to th e  discovery by th e  bu re au  th a t  P ro f. 
E m il F is ch e r’s classical isom altose, a com pound o f g re a t im portance  
in  o rgan ic  developm ents, is  none o th er th a n  gentiobiose. T h is  d is 
covery prom ises to  reopen th e  w hole su b jec t o f th e  syn thesis  o f th e  
sugars.

Im ported  sugar and molasses.— A p p rox im ate ly  $140,000,000 pe r 
y ea r  in  revenue is derived  by  th e  G overnm en t from  th e  custom s 
d u ty  on im po rted  su g a r and  m olasses. T he superv ision  o f the  
te s tin g  m ethods a t  th e  custom s’ labo ra to ries is one o f the  im p o rta n t 
func tio ns o f th e  bureau . T he ta r if f  act o f 1922 p rov ided  fo r  th e  
collection o f d u ty  on im p orted  m olasses on th e  basis o f to ta l sugars. 
T h is  requ ired  th e  bu reau  to  develop precise m ethods fo r  te s tin g  
m olasses. These w ere w orked out, an d  d u r in g  th e  p a s t year  have  
proved to  be very sa tisfac to ry .

Testing o f gauges fo r manufacturers.—P ra c tic a lly  a ll q u a n tity  
p rod u ctio n  o f m achines and m achine  p a r ts  is dependen t upon th e  
use o f lim it gauges, and  th e  degree  o f in te rc ha ng eab ility  ob ta in ed  
in th e  p rod u ct is a m easure o f th e  adequacy o f th e  g au g in g  system  
em red.

i ._ idea  o f th e  im portance  o f lim it gauges in  in te rcha ng eab le
m an u fa c tu re  can best be gained  fro m  a few  rep resen ta tive  exam ples. 
T h e  p rodu ction  and inspection  o f the  S p ring fie ld  A rm y rifle req u ire s 
the  use o f 1,263 gauges; a m achine  gun  about 2,200 gauges; and  one  
m ake o f autom obile about 15,000 gauges. T he O rdnance  D e p a r t 
m ent o f th e  W a r D ep artm en t has un d er  its  charge  in  th e  va rio u s 
arsenals m ore th an  500,000 gauges, th e  rep lacem en t va lue  o f w hich 
is abou t $30,000,000.

O bviously  th e  B ureau  o f S ta n d a rd s  o r any o th e r single  o rg an iz a 
tion  could no t hope to  test a ll o r even a la rg e  p rop o rtio n  o f th e  lim it 
gauges in use in the  m a n u fa c tu rin g  in du strie s o f th e  coun try . 
F o r tu n a te ly  th is  is no t necessary, since each m an u fa c tu re r  can r 
th ro u g h  th e  use o f  certified s tan d a rd s , be largely  responsible fo r  th e  
accuracy  o f h is  own gauges and  p rodu ct. It, is desirable , how ever, 
fo r all m an u fa c tu re rs  and users o f gauges to  have  access to th e  
sam e u ltim ate  stan d ard s. T h is  m eans is p ro v ided  by th e  gauge sec 
tion  o f the  B ureau  o f S ta n d a rd s.

I n  add itio n  to  th e  o rd in a ry  te s tin g  and  research  c a rrie d  on u n d e r 
th is  fund , tw o p ro jec ts  deserve special m ention— w ork on gauges fo r  
use in th e  pe tro leum  oil in d u s try  an d  researches on screw  th re ad s  
carrie d  on in cooperation  w ith  th e  N a tion al Screw  T h read  
Com m ission.

New equipm ent purchased fo r  gauge standardization.— A Zeiss in 
te rferen ce  co m p ara to r designed p rim a rily  fo r  use in  th e  m easurem ent 
o f leng th , planeness, and pa ra lle lism  o f gauge blocks was pu rchased 
d u r in g  the  year. T h is  in s tru m en t is s im ila r to  the  F a b ry  and P e ro t

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 )
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in te rfe rom ete r and  is u sefu l in checking m easurem ents m ade by the  
in terference  m ethod o rd in a rily  em ployed a t the  bureau . I t  is espe 
c ia lly  usefu l in  the  com parison  o f re la tiv e ly  long blocks, blocks o f 
poor reflecting  surfaces, and  blocks d iffe rin g  in  leng th  from  the 
s tan d a rd  by m ore th an  five bands.

A  second in te rfe ren ce  co m p ara to r o f th e  m odified M ichelson type 
has also been ordered. T h is  in stru m en t w ill be used p r im a rily  fo r 
check ing the  bu reau ’s m aster precision gauge blocks. B y  its  use both 
the absolute leng th  of blocks and the difference in leng th  o f blocks 
o f d ifferen t nom inal siaes can be determ ined .

Cooperation w ith  Federal Specifications Board .— A m em ber o f the  
bu reau ’s staff has served as chairm an  of th e  gauge com m ittee of 
th e  F ed era l Specifications B oard . P re lim in a ry  su rveys have  been 
m ade o f ex isting  specifications, and  in  cooperation  w ith  th e  N ational 
Screw  T h read  C om m ission it  is believed th a t u n ifo rm ity  w ill soon 
be b ro ug h t about.

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 4 , 5 4 0 )

Mine-scale tests.— B ureau  m ine-scale te stin g  equipm en t ope ra ting  
in  P en nsy lv an ia , M ary land , and  W est V irg in ia , tested 233 scales 
used fo r  fixing the  am oun t o f w ages due m iners.

O f th is  num ber 117, o r 50.2 pe r cent, were fo un d  to be correct 
w ith in  th e  to lerance  adop ted  by th e  bu reau  fo r scales in service of 
th a t  character.

T h e  figure o f 50.2 in d ica tin g  the  percen tage  of co rrec t scales is 
som ew hat low er th an  th e  co rrespond ing  figure fo r the  p receding  
year, w hen 56.5 per cent o f the  scales passed th e  prescribed to lerance. 
T h is  circum stance , how ever, does not rep resen t a genera l re tro g res 
sion in  w eighing  cond itions in  th e  coal fields, since th e  d is tr ic ts  
covered in the  tw o successive years are  d ifferent. I t  is th e  bu reau ’s 
policy to  investiga te  d ifferen t coal-m in ing  d is tr ic ts  in succeeding 
years  in o rde r th a t  a ll m ay have  th e  benefit o f the  inspectional service 
and  in  o rd e r th a t in fo rm atio n  as to  p rogress m ay be had  fo r all 
im p o rta n t coal-p roducing  sections o f the country .

I n  genera l, it  is ev iden t th a t  p rogress is be ing  m ade tow ard  secur 
ing a g rea te r degree o f accuracy in w eigh ing th ro u g h o u t th e  various 
coal-m in ing fields. F o r  exam ple, o f 54 scales tested  in W est V irg in ia  
fields d u r in g  1919, 15 scales, or 27.8 p e r  cent, w ere fou nd  to  be w ith in  
the  bu reau ’s to lerance.

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 )

Properties o f steel.— A th oro ug h  inves tiga tion  has been m ade of 
the  c u tt in g  p rop e rtie s o f h igh-speed tools and  a pub lica tion  was 
issued on th e  effect o f various a llo y in g  elem ents. A  com prehensive 
rep o rt on th e  m ach ineab ility  of carbon and a lloy steels is nearly  
rea dy  fo r  pub lica tion .

D im ensional changes w ith  tim e and the w ear resistance o f gauge 
steels have been stud ied , specia l a p p a ra tu s  ha v in g  been constructed 
fo r  the last-nam ed  w ork . Tw o pub lica tions have  been m ade on th is  
p ro jec t, w hich is carrie d  on in  cooperation  w ith  th e  G auge Steel 
C om m ittee.
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T he  presence o f a lum inum  has been fou nd  to  be concom itant w ith  
th e  “ a bn orm ality  ”  o f carb u riz in g  steel, and  th e  eifect o f dissolved 
gases in th e  quench ing  m edia  in  fav o rin g  th e  fo rm atio n  o f so ft 
spots has been noted. T he  B u reau  o f M ines has cooperated w ith  
th e  bu reau  on th is  p ro je c t and  m any m an u fa c tu rers an d  users have 
likew ise assisted.

Corrosion o f metals.— C ooperative  w ork  w ith  the  B ureau  o f M ines 
on ta rn is h  re s is tan t silver a lloys and  w ith  th e  A m erican  Socie ty  fo r  
T estin g  M ate ria ls  on screen-w ire  c lo th  has been p rac tica lly  com 
p leted and th e  la tte r  has been rep orted  on. • V ery  extensive w ork  
on m ethods o f no n fe rro us  co rrosion  te stin g  fo r th e  A m erican  So 
ciety  fo r  T estin g  M ate ria ls  has been com pleted an d  rep orted . W o rk  
fo r th e  sam e society on accelerated  corrosion  te stin g  o f zinc-coated 
m ateria ls  has been begun. T h e  e lectro lytic  m ethod o f te stin g  is a lso 
being  studied .

M uch w ork has been done fo r th e  N avy, th e  A rm y , and th e  N a 
tio n a l A dv iso ry  C om m ittee fo r  A ero nau tic s upon  th e  problem  o f 
th e  em brittle m en t o f du ra lu m in  by  corrosion. A ccelerated m ethods 
fo r  te s tin g  have  been developed an d  various coatings have  been 
stud ied , some o f w hich ap p e a r  so sa tisfac to ry  as to  g rea tly  s tre n g th e n  
confidence in  du ra lu m in  as a  m ate ria l o f construction in a irc ra f t .

Resistance to wear o f car bearings and soundness o f railw ay rails.—  
I n  coopera tion  w ith  a guest w orker from  a m an u fa c tu rin g  com pany 
th e  resistance to  w ear o f bronze ra ilw ay  bearings has been stud ied . 
M eta llog ra ph ic  w ork has been done on w elded ra ils  fo r  th e  W elded 
B a il C om m ittee, and  p lan s  la id  fo r w ork  on th e  re la tio n  betw een 
in go t soundness, ra i l  fa ilu re s, an d  tran sve rse  fissures.

M ethods o f testing metals and studies o f their 'properties.— P ro je c ts  
w ere com pleted and in fo rm atio n  pub lished  on m ethods o f te stin g  th e  
flow in steel a t  h ig h  tem pera tu re s, on quenching m edia, and on de 
te rm in atio n  o f ha rdness by th e  scra tch  m ethod. P ro g ress was m ade 
in th e  stud y  o f precision m ethods fo r  c ry sta l analysis  by  th e  X -ra y  
spectrom eter and o f m ethods fo r  w ear testing .

T he  stud y  o f th e  p rop e rtie s o f p u re  zinc  w as com pleted and p u b 
lished, an d  those on pu re  nickel, p u re  iron , an d  pu re  th o riu m  are  in  
progress. W ork  on th e  rec ry sta lliza tio n  tem pera tu re s o f e lectro 
ly tic  iro n  and open-hearth  steel s tr ip s  was com pleted and  p rep a red  
fo r  pub lica tion . W o rk  on th e  density  o f carbon and a lloy steels is 
s till in  progress.

M eetings o f metallurgical advisory committees.— T he ann ua l m eet
ings o f th e  adv iso ry  com m ittees to  th e  B urea u  o f S ta n d a rd s  on fe r 
rous and no nfe rro us m e ta llu rgy  w ere  held  a t  th e  bu reau  on M ay 5- 
and  6. T he to ta l a tten dance  num bered  76 a t th e  first m eeting  an d  
66 a t  th e  second. T h e  com m ittees agreed  th a t  th e  m a jo r p ro jec ts  in  
hand  a t th e  bu reau  should  be continued and th a t  new p ro jec ts  sh ou ld  
be take n  up  only  as the  p re sen t ones are  com pleted, except in  cases 
w here  th e  necessary su p p o rt can be fu rn ish ed  th ro u g h  th e  es tab lish 
m en t o f research associateships.

in form ation o-n metallurgy.— A  dozen pa p e rs  on p ro jec ts  p re v i 
ously finished experim en ta lly  were com pleted and published. F ive  
le tte r  c ircu lars w ere issued. C u rre n t m eta llu rg ica l li te ra tu re  w as 
review ed and  indexed fo r  use in rep ly in g  to  th e  m any in qu iries re 
ceived fro m  th e  p u b lic ; rev ision o f  th e  c ircu la r  on a lum inum  is- 
un d er way.
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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 )

Standardisation o f pyrometric cones.— T h e  th e rm a l ch aracteris tic s 
of th e  p y ro m etr ic  cones m ost w idely used in  th is  coun try  were de 
te rm ined  an d  s ta n d a rd  tests  fo r re frac to rie s  developed. A  com 
m ittee  o f rep resen ta tive  ceram ists  cooperated  w ith  th e  bu reau  in  th is  
work. T he resu lts  w ill im prove th e  fa c il ity  o f contro l of. ceram ic 
kilns, th u s  decreasing  th e  losses o f bad ly  fired w are.

Optical pyronietry,— T he m ethods an d  com puta tions in  op tica l 
py ro m e try  nave  been th o ro ug h ly  rev ised, w hich  w ill s im plify  a ll h igh- 
tem pera tu re  m easurem ents in  th e  py ro m etry  la b o ra to ry  o f the  
bureau and  im prove th e  m easurem en ts in  in d u s tria l labora to rie s 
which depend upon th e  B ureau  o f S ta n d a rd s.

S O U N D  I N V E S T I G A T I O N  ( $ 5 , 5 8 0 )

Acoustic properties o f building materials.— In ve stig a tio n s o f th e  
acoustic p rop e rtie s o f bu ild in g  m ater ia ls  have  been continued w ith  
the cooperation  o f th e  G ypsum  In d u s tr ie s  (In c .)  and  th e  N a tion al 
L im e A ssociation. Sound  transm ission  m easurem ents w ere m ade 
on some 30 panels rep resen ting  ty pes o f p a rtitio n -w a ll construction 
in genera l use. M easurem ents o f sound ab so rp tion  w ere also m ade 
on certa in  o f  these panels and  on a dozen o r m ore substances com 
m only occuring  in  construction . These values o f sound abso rp tion  
are o f im portance  in  p red e te rm in in g  th e  acoustic qu a litie s of a  p ro 
posed aud ito rium .

Scientific P a p e r  No. 526 on transm iss ion  and ab so rp tion  o f sound 
by some bu ild in g  m ater ia ls  w as issued d u r in g  th e  year.

Phonetics.—T h e  sound lab o ra to ry  has cooperated w ith  a m em ber 
of th e  staff o f P u rd u e  U n iv ersity  in researches in  phonetics. P h o to 
g rap h s o f d ifferen t vowel sounds have been m ade an d  analyzed fo r  
th e ir  ha rm onic  com ponents. S im ila r assistance has been extended 
to a m em ber o f th e  N a tio na l R esearch  C ouncil in  w ork in  th e  educa 
tion o f deaf-m utes.

Substitu tion  o f tuning fo rk  fo r  chronometer.— In ve stig a tio n s have 
been m ade a t th e  request o f th e  C oast and  G eodetic S u rvey  w ith  th e  
pu rpose o f finding , i f  possible, some m eans o f su b s ti tu tin g  a  tu n in g  
fo rk  fo r  a chronom eter in  g ra v ity  determ inations.

I N D U S T R I A L  R E S E A R C H  ( $ 1 7 4 , 1 2 0 )

B attery  investigations.— D u rin g  the ye ar  w ork has been con tinued  
on th e  effects o f  im puritie s in  electro ly tes, and  w ide pub lic ity  g iven  
the resu lts  in  o rde r to  p ro tec t th e  pub lic  from  loss th ro u g h  use o f 
fra u d u le n t b a tte ry  dopes. T h is  w o rk  is also p ro v id in g  in fo rm ation  
which is needed by m an u fa c tu re rs  on th e  degree  o f p u r ity  req u ired  
in  bo th  e lec tro lyte  an d  o th er sto rage -b a tte ry  m ateria ls . D esirable  
physical p rop e rtie s and  dim ensions o f b a tte ry  p la tes fo r  special uses 
have been determ ined. S tud ies of perfo rm ance o f d ifferen t form s o f 
caustic soda  p r im a ry  cells have  p ro v ide d  a basis fo r  specifications o f 
such cells fo r  ra ilw ay  an d  s im ila r purposes, in  w hich  th e ir  use is 
g row ing  rap id ly .

Electrical insulating materials.— T he w ork  on e lectrical in su la tin g  
m ateria ls  has developed d u r in g  th e  y ea r a long th ree  lines: (1) T he
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specific conditions to  be m et in order to  find a p rac ticab le  substitu te  
fo r g u tta -p e rch a  in  subm arine  cables; (2) e lectrica l p rop e rtie s of 
ru b b e r and rub berlike  m ateria ls  in  genera l, an d  the  conditions w hich 
cause de te rio ra tio n  and  b reakdow n of in su la to rs  in  serv ice; (3) co
ope ra tion  w ith  com m ittees of the  A m erican  Society  fo r T estin g  M a 
te r ia ls  in  th e  developm ent o f te stin g  m ethods an d  specifications fo r 
in su la tin g  m ateria ls , in c lud ing  th erm a l, m echanical, and  chem ical 
tests, as well as e lectrical.

Electrical recording strain gauges.— T he carbon p ile  in strum en ts 
devised a t th e  bu reau  fo r  show ing and reco rd in g  s tra in s  and  o ther 
sm all d isplacem ents have  found  m any  im p o rta n t ap p lica tions. In  
1926 they have been insta lled  in th e  expe rim en ta l a rch  dam  a t S teven 
son’s C reek, C alif., have  been used fo r  m easuring  p ressu res in  ro lling 
m ills, and  th e  d isto rtio n  o f w elded stree t-car ra ils  in  service, and  are 
being  considered fo r a num ber of o th er  app lica tio ns fo r w hich  no 
o th er in strum en ts are  available.

Thermal conductivity o f insulating materials at high tempera 
tures.—T h e a p p a ra tu s  fo r d e te rm in in g  the  th erm a l conductiv ity  of 
in su la tin g  m ateria ls  a t h igh  tem pera tu res w as com pleted d u rin g  the 
early  p a r t  of the  year.

Thermal conductivity o f commercial insulating materials.— T h e r 
m al conductiv ities and densities o f a la rg e  num ber o f com m ercial 
in su la tin g  m ateria ls  have  been m easured.

A  s ta n d a rd  o f th erm a l condu ctiv ity  is be ing  developed to  a id  in 
in re rcom pa m ig  resu lts  o f d ifferen t labora to ries. -

Heat transfer through building walls.— D ata  w ere ob tained on 
heat tr a n s fe r  th ro u g h  b u ild in g  w alls, bu t i t  was th o u g h t advisable 
to  d e fe r pub lica tion  o f th is  u n til  a few  m ore w alls were included, 
p e rm ittin g  the  ca lcu lation  o f a la rg e  num ber o f o thers w ith ou t actual 
tests.

C ritic a l review  and recalcu la tion of th e  d a ta  in the  li te ra tu re  
b rou g h t to lig h t c er ta in  d iscrepancies w hich  m ay be c leared  u p  by 
ad d itio n a l tests. A  new constan t tem p era tu re  room  has been bu ilt 
and  equipped .

Properties o f refrigerating b lines.— A  com plete rep o rt has been 
p repa red  on the  p ro perties o f  re f r ig e ra tin g  brines.

Therm al properties o f steam.— A n inv estig a tion  o f th e  therm al 
p rop e rtie s o f steam  form s p a r t  o f an extensive p ro g ram  sponsored by 
th e  A m erican  Society  of M echanical E ng ineers, w hich has m ain- 
ta m ed  tw o research  associates a t the  bu reau  th ro u g h o u t the  year. 
T he w ork  has been b ro u g h t to  th e  stage  o f assem bling th e  com pleted 
expe rim en ta l equipm ent.

Measurement o f fuel volatility .— C onsiderable p rogress has bec-n 
m ade in  the  developm ent o f a m ethod o f m easuring  fuel v o la tility , 
w hich  consists essen tia lly  o f  an equilib rium  d isti lla tio n  in the  p res 
ence o f a ir. P re lim in a ry  tests  ind ica te th a t  th e  m ethod can be 
hand led  w ith ou t appreciable  difficulty and w ill give .d ire c tly  the  
in fo rm atio n  desired. T h is  m ethod supplem en ts th e  p resen t fo rm  of 
d istilla tion , the  resu lts  o f w hich  can not be read ily  tra n s la te d  in to 
expected perfo rm ance in th e  engine  an d  do no t pe rm it o f d irect, 
q u an tita tiv e  com parisons o f fuels.

A ntifreezing solutions fo r  automobile radiators.—T h e bureau  
has shared  in th e  ac tiv ity  re g a rd in g  new an tifreeze  solutions by  de-
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te rm in ing  th e  freezing  po in ts  o f m any o f these so lutions, by  in ves ti 
g a ting  th e ir  corrosive p rope rties, and  by in co rp o ra tin g  essential in 
fo rm ation  concern ing these so lu tions in a le tte r  c ircu la r dealing  w ith 
the subject.

Bearing wear.— A n  in vestiga tion  h a s been m ade o f the  effect of 
viscosity on bearin g  w ear w hen an  ab rasive  is in  th e  oil, an d  a re 
p o r t o f th is  w ork has been com pleted.

Automobile tires fo r Government use.— T he purchase  o f tire s  by 
the G overnm ent constitu tes an  item  o f expense w hich d u rin g  the  
past y ea r am ounted  to  ap p ro x im a te ly  $1,000,000. T he bu reau ’s 
equipm ent has been o f im m ense value  in te stin g  rep resen ta tive  tire s 
offered fo r  de livery , th u s in su rin g  th a t  th e  tire s  purchased  m eet the  
specification requirem ents. T ests  have  also been m ade fo r  several 
S ta tes and  m u n ic ipalities, as w ell as fo r  t ire  m an u fa c tu rers who 
were no t equ ipped to  m ake th e  tests. In  add itio n  to  th e  obvious 
value o f these as a check on th e  q u a lity  o f tire s pu rchased , th e  b u 
reau’s w ork  has been o f m ate ria l assistance to  m an u fac tu re rs , and  
in a num ber o f instances the  design o f tire s has been im proved as a 
resu lt o f some w eakness developed un d er  th e  bu reau ’s test.

Motor-car brake-lining pei'formxmce.— T h e perfo rm an ce o f b rak e  
linings on a car has been studied  w ith  respect to  th e  influence upon 
the coefficient o f fric tio n  o f th e  te m p e ra tu re  o f the  b rake  lin ing , th e  
presence o f w a ter, and  th e  presence o f oil. T he  stan d a rd  te s t fo r 
brake lin ing s developed by  the  bu reau  is now being  used by abou t 2 0  

m anu factu rers, inc lud ing  several m akers o f autom obiles.
Beliavw r o f synthetic tanning materials.— T he investiga tion  o f syn 

thetic ta n n in g  m ateria ls  w as com pleted d u r in g  th e  year. P ub lica 
tions w ere issued dealing  w ith  studies o f various coal-ta r c rudes w ith 
respect to  th e ir  su itab il ity  fo r  p ro du cing  m ateria ls  w ith  ta n n in g  
properties. A  rep o rt also w as issued show ing the  behavior o f these 
m aterials  to w ard  h ide  substances w ith  respect to  so lvent ac tion  and 
rate and  am ou n t o f com bination . Tw o ad d itio n al rep o rts  are  about 
to be pub lished w hich  re la te  to the  action of sodium  su lp ha te  in 
certa in  syn tans, and  m ethods o f analysis. T he  in fo rm atio n  w ill be 
useful to  users and  p roducers o f these new m ateria ls  w h ich  are  be 
ing slow ly developed fo r  the  ta n n in g  in dustry .

Sulphite  cellulose extracts fo r  tanning.— R esearches d u r in g  th e  
year show  th a t  a tre a te d  and concen tra ted  • e x trac t m ade from  th e  
waste liquors d iscarded  in  th e  m an u fa c tu re  o f p a p e r  p u lp  can be 
sa tisfac to rily  used fo r  ta n n in g  hides, p a rtic u la r ly  when b lended w ith 
the o rd in a ry  vegetable ta n n in g  m ateria ls . T hese  ex trac ts  were 
found to  conta in  usable am ounts o f m ateria l w hich w ould firm ly 
combine w ith  h ide  to  fo rm  lea th e r, to  give sa tisfac to ry  color, and 
to be su itab le  fo r  b len d ing  w ith  vegetable ex trac ts  on an equal 
tann ing  basis. T he le a th e r  m ade had sa tisfac to ry  chem ical, physica l, 
and ag in g  p rop erties. T he use o f these  ex trac ts , w hich are  low in 
cost w ould benefit th e  ta n n e r  to  th e  ex ten t th a t they  could be sub 
s titu ted  fo r  m ore costly m ater ia ls  and be o f d irec t benefit to  the 
paper pu lp  p ro ducer th ro u g h  th e  u tiliza tio n  of a w aste p roduct. T he 
increased use o f these  m ateria ls  in  the  actual ta n n in g  processes m ay 
be p red ic ted  in  view  o f the  fac t th a t  the  source o f chestnut-w ood 
extract, th e  cheapest and m ost w idely used dom estic m ateria l, is a t 
present be ing  destroyed by  b ligh t.

9 3 4 7 — 2 6 - - - - - - 1 3
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Orifice gars meters.— T he w ork  on the  s ta n d a rd iz a tio n  o f orifice 
m eters has been continued. M eters o f th is  ty p e  are  used in  the 
m easurem en t o f n a tu ra l gas ob ta ined  fro m  G overnm ent reserva 
tions, invo lv ing  revenues am ou n tin g  to m illions o f  do llars  an 
nually . I n  o rde r to  ob ta in  th e  req u ired  accuracy it is necessary 
to  s tan d a rd ize  orifice m eters by m easuring  th e  gas flow th rough  
them  by some in dep en d en t m ethod. F ro m  such a com parison  a co
efficient is  ob tained w hich  is  ap p licab le  to o ther orifice m eters o f the 
sam e k ind  used un d er  sim ila r conditions.

C om parisons o f th is  k in d  have  been un dertaken  by th e  bureau , 
th e  w ork  fa llin g  un d er th re e  h e a d s : (a)  C ooperation  w ith  th e  A m er 
ican G as A ssociation  in  experim en ts w ith  m an u fa c tu red  gas at 
C h icago ; ( b) ex perim en ts by th e  bu reau  a t E dgew ood A rsenal 
u sing  com pressed a i r ;  (c ) coopera tion  w ith  th e  N a tu ra l G as A sso 
c ia tion  of A m erica  in ex perim en ts w ith  n a tu ra l gas a t C leveland. 
(a) T he  experim en ts a t C hicago were perfo rm ed  in  1924, b u t it 
has n o t y e t been possib le to  a tta c k  th e  ta sk  o f p re p a r in g  th e  resu lts  
fo r  pub lica tion , (b) T he  experim en ts a t  E dgew ood A rsena l were 
concluded in  1925 and  i t  is expected th a t  the  resu lts  w ill be ready 
fo r  pu b lica tion  w ith in  a year. (c ) Som e p re lim in a ry  w ork was 
done a t  C leveland in  1925.

M elting points o f metals and alloys.— T he m eltin g  po in ts  o f iron  
an d  a series o f ty p ic a l iro n  a lloys were de term in ed  in  response to 
u rg e n t dem and fro m  th e  ind ustries . P re lim in a ry  w ork on  th e  m elt 
ing  p o in t of p la tin u m  has consisted in th e  developm ent o f re frac to ry  
m ateria ls  in  w hich th is  m eta l can be m elted  and  k e p t pu re .

E xpansivity  measurements.— R esearch  in th erm a l ex pa nsiv ity  of 
solids, precision screw  c u ttin g  and  ru lin g , and  a p re lim in a ry  in vesti 
g a tio n  o f den ta l m a te ria ls  have been conducted.

A ccu ra te  know ledge of m ater ia ls  o f low th erm a l exp an siv ity  is 
becom ing of increasing  im portance  in  in d u stry , an d  m uch w ork has 
been done in th is  field. S pecial s tu d y  has been g iven  to  fused 
silica, g ra p h ite , tun gsten , and  n ickel steel alloys.

A  lin ear  d iv id in g  eng ine  su itab le  fo r  ru lin g  g ra tin g s  an d  linear 
scales, w hich has been un d er co nstruction  a t  th e  bu reau  fo r several 
years, is ne a rin g  com pletion.

Specifications fo r dental materials.— T he  w ork  on den ta l m ate 
r ia ls  has m ade possible th e  w ritin g  o f definite specifications fo r  den 
ta l  am algam s, and  has also been o f m ater ia l assistance to  th e  V e t 
e ra n s’ B u reau  and  o th e r G overnm ent d epa rtm en ts in  secu ring  of 
h igh -g rade  gold alloys fo r den ta l purposes.

T h e  bu reau ’s w ork on den ta l m ateria ls  has a lre ady  been p ro 
ductive  o f such resu lts  th a t th e  A m erican  D en ta l A ssociation  has 
p rom ised  cooperation  an d  financial sup port.

Industrial metallurgical problems.— H eat-re sis tin g  a lloys have been 
stud ied  w ith im proved and  considerab ly  augm en ted  equipm ent, and 
a p ap e r on flow in  a low -carbon steel published. T h is  w ork is c a r 
ried  on in  cooperation  w ith  th e  A m erican  Society  o f M echanical 
E n g ineers  and  th e  A m erican  S ocie ty  fo r  T estin g  M ateria ls .

Q uench ing  m edia were exam ined, pa p e rs  pub lished  on th e  o rig in  
o f quenching cracks, and  on in itia l  te m p era tu res an d  m ass effects 
in  quenching , an d  a p p a ra tu s  w as assem bled fo r th e  stud y  o f tem 
p e ra tu re  d istr ib u tion .
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Gases in m etals w ere stud ied  chiefly from  th e  ana ly tica l view 
poin t. and  p ro jec ts  on hyd rogen  in  steel, on vacuum -fusion m ethods 
for oxygen and  hydrogen , and  on th e  oxygen content o f cast iron  
were com pleted and  pub lished , w hile w ork on vacuum  fusion  and 
o ther m ethods fo r  n itro gen , an d  on th e  fusib le a lloy m eta l fo r 
oxygen w as b ro u g h t well to w ard  com pletion.

T echn ique w as developed fo r  th e  collection o f gases in  “ b listered  ” 
m etals and  fo r  th e  analysis  o f m inute  am ounts o f gas. A  research 
fellow  fro m  th e  Sw edish E n g in ee rs’ A cadem y and  a guest w orker 
from  an  A m erican  m a n u fa c tu rin g  com pany w ere in  a ttendance  p a r t  
of the  ye ar fo r  w ork on gases in  m etals . A dd itio n s were m ade to 
the specialized equ ipm en t fo r th is  p ro jec t.

M etal sp ra y  w ork was continued, especially  on the  p rep a ra tio n  
of su rfaces fo r  th e  reception  o f adh e re n t deposits. C ooperation  
was g iven to  th e  N avy  in  connection w ith  m eta l sp ray .

Industria l chemistry.— In ve stig a tio n s have  been conducted  on 
m ethods o f e le c tro p la tin g  w ith  nickel, copper, s ilver, gold, ch ro 
m ium , an d  p la tinu m . P u re  dyes have been p rep a red  an d  th e ir  tr a n s 
m issiv ity  fo r  l ig h t de term ined . M ethods fo r  ana ly z in g  dyes have 
been stud ied , an d  an  in ves tiga tion , in  cooperation  w ith  th e  A m erican  
Society o f T ex tile  C hem ists and  C olorists, is now un d er w ay to 
determ ine  th e  s tre n g th  and p u r ity  o f dyes and th e ir  fastness w hen 
used to dye tex tiles. P roposed  m ethods o f labeling  com m ercial 
fabrics to  ind ica te  th e  fastness o f  color u n d e r variou s conditions 
have been considered, as w ell as th e  re la tio n  betw een the  chem ical 
constituen ts an d  the  color o f dyes. A  m ethod fo r  th e  sepa ra tion  
of gases by fra c tio n al d is ti lla tio n  has been developed w ith  the 
object o f p ro v id in g  an  an aly tica l m ethod fo r th e  n a tu ra l gas and 
petroleum  industries. A  fu n d am en ta l s tud y  has been m ade o f  the 
chem istry  an d  physics o f gas flames, and  a he lium  reco rde r has 
been developed fo r  the  W a r  D epa rtm en t.

iSpectrochemical, analysis.—D u rin g  recen t y ears th e  ea rly  expecta 
tions, fo r  a long tim e unfulfilled , th a t  th e  spectroscope w ould  ev en tu 
ally  become a po w erfu l a id  in  q u an tita tiv e  chem ical analysis, have 
been rea lized in  a m ost im p o rta n t w ay. F o r  in stance, the  spectro 
scope has been used to  de term in e  sm all percen tages p resen t as im 
p u ritie s in alloys, thereb y  p e rm ittin g  th e  co rre la tion  o f these im 
pu ritie s w ith  anom alous behav io r on th e  p a r t  o f th e  alloy. D u rin g  
the y e a r  over 2 0 0  such in ves tiga tive  analyses have been m ade, one 
result o f w hich  w as the  co rre la tio n  o f th e  anom alous behav io r of 
steel w ith  m inu te  q u an tities  o f  im p u rit ie s p resen t, especially  a lum i
num. T h re e  pub lica tion s were issued.

Atom ic structure and X  rays .— T he bureau  has conducted, in  co 
operation  w ith  th e  N atio nal R esearch  C ouncil, inv estig a tion s in 
which quan tu m  dynam ics and  the  rad ia tio n s  o f a tom s have  been a p 
p lied to determ ine  bo th  th e ir  ion iza tion  po ten tia ls  an d  th e ir  s tru c 
ture. T en  pub lica tions have been issued in  th is  connection.

A n  X -ra y  outfit has been insta lled  in  a special lead-lined  X -ra y  
cham ber. A n  inves tiga tion  o f ba riu m  su lp ha te  p la s te r  as a p ro tec 
tive screen ag a in st X  ray s w as m ade an d  a p ap e r pub lished  g iv ing  
the results.

Determination o f sa linity o f sea water.—I n  cooperation  w ith  the 
B ureau  o f F ishe rie s an  inves tiga tion  o f th e  accuracy, re lia b il ity , 
and convenience w ith  w hich th e  re frac to m ete r can be used fo r  te s t 
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ing  the sa lin ity  o f sea w ater, has been m ade. I t  w as fo und  th a t, 
a f te r  e lim in a tin g  comm on e rro rs , th e  accuracy  obta inab le  is much 
g re a te r  th a n  th a t  o f p re sen t s ta n d a rd  tables, and  th is  ta k en  w ith  the 
extrem e convenience of th e  m ethod dem ands a  rev ision o f the  tables 
w hich assum e to give  the ind ica tive  figures.

Im proved photographic emulsions.— P rog ress in th e  science of 
p h o to g rap h y  is possible th ro u g h  e ith e r the  lens w hich fo rm s the 
im age o r th ro u g h  the  em ulsion w hich  reco rds it. T he  science o f lens 
design has received a g rea t am ount o f a tten tio n  w hich is alm ost 
classical in character. T he  p re p a ra tio n  of ph o tog raph ic  em ulsions, 
on the o th er  h an d , is la rg ely  a secret and em pirica l a r t  know n to 
re la tiv e ly  few. T h ere  is p ro bab ly  room fo r ten tim es m ore im prove 
m ent in m ak ing  em tdsions th an  in  m ak ing  lenses. D u rin g  th e  past 
year  th e  bu reau  has m ade over 400 batches o f em ulsion and tested 
them . A s resu lts  o f th is  w ork  a m ethod was developed fo r  enhanc 
ing  the  color sen sitiv ity  o f panchrom atic  em ulsions w ith o u t loss 
in  th e ir  keep ing qualities and  p rogress w as m ade to w ard  rep lac ing  
custom ary “ r ip en in g  ” o f em ulsions by  processes susceptible  of 
m ore exact control.

A  scientific p ap e r w as issued, describ ing  a  new n o n in term itte n t 
sensitom eter (tim e-scale exposure m achine) fo r  te stin g  pho tograp h ic  
plates.

Precise measurements o f pressures.— S pecial precision  dead-w eigh t 
pressure  gauges designed an d  b u ilt a t the  bu reau  fo r use in o ther 
researches have show n an absolute accuracy o f be tte r  th an  1  p a r t  in 
10,000 from  1.5 to 100 a tm ospheres.

W ind pressures on structures.— A  scientific p a p e r  (N o. 523) on 
th e  subject o f th e  effect o f w ind pressures on stru c tu re s was issued 
d u r in g  th e  year. T he rep o rt co n ta in s a general discussion o f the 
m any variab les on w hich th e  p ressu re  o f th e  w ind depends and  gives 
genera l recom m endations as to  w ind-pressure  coefficients fo r  s tru c 
tu res  o f various shapes. I n  add ition , values o f the  p ressu res on a 
m odel o f a ta ll b u ild ing  are  g iven  fo r  a la rg e  num ber o f po in ts  on 
th e  w alls  and  roof, as ob tained by m easurem ents in  the  1 0 -foot w ind 
tunnel o f the  bureau  a t speeds up  to 70 m iles per hour.

M easurem ents have been m ade on cy linders o f th e  genera l p ro 
po rtions  of the  ta ll  chim neys used on pow er p lan ts. T h e  w ork be 
gun  last ye ar  on a cy lin de r 8  inches in d iam eter and  5 fee t h ig h  was 
com pleted and a de ta iled  stu dy  was m ade o f the d istr ib u tio n  of 
p ressu re  fo r  a la rger cy linder, 12 inches in d iam eter and  5 feet high. 
I t  was found th a t  resu lts  w hich were d irec tly  applicable  to  full-scale 
chim neys could not be ob tained  even w ith  the  1 2 -inch cylinder, 
ow ing to the  persistence o f scale effects. H ow ever, the  d a ta  offer a 
basis fo r  reasonable estim ates o f th e  to ta l loads and  give in fo rm a 
tion  as to the ch a rac te r o f the  d is tr ib u tio n  o f load over th e  surface.

A t p resen t, m easurem ents are  in p ro gress on p rism s o f various 
leng th s in o rd e r  to find th e  effect of h e ig h t on the  loads o f a ta ll  
bu ild ing . I t  is p lanned  to stu d y  n ex t m odels o f th e  m ill-b u ild ing  
ty p e  w ith  m on ito r and  saw tooth roofs.

Cooperation w ith  industry .— O ne o f th e  m ost effective w ays in 
w hich the  bureau  cooperates w ith A m erican  industrie s is th ro u gh  
its  system  o f research associates, briefly  re fe rred  to  in  th e  first p a r t 
o f th is  rep ort.
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D u r in g  th e  p a s t ye ar  th ere  were sta tioned  a t th e  bu reau  62 o f these 
associates, rep re se n tin g  36 ind ustries . T h e  research  associate p lan  
has p roved  m ost successful in  m ak ing  availab le  to  ou r in dus tries 
ihe unusual research  fac ilities of th e  bureau . S ince th e  resu lts  a re  
all pub lished  fo r  th e  benefit of everyone in terested , the  w ork has 
influence, th e  am ount o f w hich is h a rd  to  estim ate .

T he la rg e  b u ild ing -m a te ria ls  in du strie s have  availed  them selves 
of the  advan tag es of th e  research  associate p lan  to  the  fu lles t possible 
extent. F o r  in stance, th e  P o r tla n d  C em ent A ssociation m ain ta ins  
a corps o f seven physic ists  and  chem ists, un d er th e  d irec tion  of a 
recognized ex pert, a t  th e  bu reau  to  w ork on fu nd am en ta l problem s 
in th e  cem ent in du stry . T he  H ollow  B u ild in g  T ile  A ssociation 
su pp orts  tw o associates w ho a re  w ork in g  on problem s connected 
w ith th e  fire-resistance of hollow  tile. S evera l im p o rta n t pape rs 
dealing  w ith  th is  w ork have a lready  been pub lished. T h e  N ational 
T e rra  C o tta  Society  also m ain ta in s tw o exp e rts  a t  the bu reau  who 
are w ork ing  on special problem s affecting  th is  w idely  used m ateria l.

T he  N a tio na l A ssociation o f D yers an d  C leaners has th ree  asso 
ciates a t th e  bu reau , and  has ob ta ined  some very  valuable  resu lts  on 
c lean ing  of silk , p a r tic u la r ly  th e  effect o f acids and c lean ing  solvents 
on w eigh ted  silk. A  p ap e r on th is  subject w ill be pub lished w ith in  a 
few m onths.

T h e  Society  o f A u tom otive  E ng in eers is  rep resen ted  by  fo u r ex 
p e rts  who a re  c a rry in g  out fu n d am en ta l I’esearch on fuels  fo r in 
te rnal-com bustion  engines, a m a tte r  th a t  is becom ing o f g re a te r  im 
po rtance  each year.

These  a re  only a few  exam ples selected a t random . M any m ore 
of equal im portance  m ig h t be cited.

A  c ircu la r (N o. 296) fu lly  describ ing  th e  research  associate p lan  
was issued d u r in g  th e  year an d  has been in  g re a t dem and.

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 )

Railroad-track scales.— D u rin g  th e  la s t fiscal y ea r tests  w ere m ade 
o f 980 ra ilro a d -trac k  scales located in  39 S ta te s and  on 79 ra ilro ad  
systems. O n  172 scales ad ju s tm en ts  w ere m ade to  reduce  the  e rro r  
o f w eighing , a service fea tu re  w hich  is included w ith  te sts  w henever 
considered p rac ticab le . O f a ll the  scales tested  65.4 pe r cen t were 
found to  be w ith in  th e  b u reau ’s to lerance  and  th e  m ean e rro r  of a ll 
scales w as 0.29 pe r cent. These figures are  v irtu a lly  iden tica l w ith  
those o f la s t year. H ow ever, a notab le  im provem en t over resu lts  of 
prev ious years is observed in  th e  sou thern  d is tr ic t w here  61.9 per 
cent o f a ll scales tested passed th e  to lerance  as com pared  w ith  47 per 
cent in  1925. F u r th e r  evidence o f b e tterm en t in  th a t  d is tr ic t is to  
be found  in  th e  m ean e rro r. E xc lu d in g  1  scale w ith  an  exceptionally  
excessive e rro r , the  m ean e rro r  was only 0.30 p e r  cent as com pared  
w ith 0.42 pe r cent the  p reced ing  year. N o appreciab le  im provem en t 
is d iscern ib le in  o th er  d istr ic ts . T he  genera l conclusion d raw n  is 
th a t m ain tenance  efficiency an d  rep lacem en t ra te  have reached , fo r 
the p resen t, a  peak  level in  th e  eastern  and w estern d istr ic ts , w hile 
in  th e  so u th ern  d is tr ic t, w here such fac to rs have  he re to fo re  been 
deficient, th e  w ork done has d raw n  a tten tio n  to  th e ir  va lue  w ith  
g ra tify in g  results.

Master-track scales.— T he  15 m as te r-tra ck  scales ca lib ra ted  and, 
w hen necessary, ad jus ted  d u r in g  th e  y ea r  w ere found  to  be correct
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w ith in  allow ed lim its . F iv e  m aster scales in  th e  sou thern  and  east
e rn  d istr ic ts  rem ain  un tested  in  consequence o f personnel shortage 
and necessity fo r  rep a irs  to  te stin g  equipm ent. These  tests  w ill be 
b rou g h t up  to  da te  in  th e  very  n ea r  fu tu re .

Railroad-track scales in  grain-weighing service.— In c lu d ed  in  the 
genera l tra c k  scale te s tin g  p ro g ram  w ere tests  o f 90 scales used for 
w eigh ing g ra in . O f th is  num ber 37 w ere w ith in  th e  specia l to le r 
ance ad op ted  fo r th is  class of service an d  15 m ore w ere ad justed  
to  reduce  th e  e rro rs  w ith in  th e  to lerance  lim its. V ery  few  o f the 
la rg e  g ra in  te rm in a l m ark ets possess equ ipm en t adequate  fo r  p ro p 
e rly  te s tin g  these scales, and  th e  services o f th e  bu reau ’s u n its  for 
th a t  pu rp ose  are  in  in creasing  dem and. I n  view  o f in tim atio n s m ade 
to  bu reau  rep resen ta tives d u r in g  th e  ye ar , i t  is n o t un like ly  th a t  the 
bu reau  w ill sh o rtly  be requested to  e n te r  th e  field o f te s tin g  au to 
m atic  and  h and -op e ra ted  g ra in -h o p p er scales. T h is  w ould be a 
logical field fo r  bu reau  in vestig a tio n  and  one in  w hich  very valuable 
w ork  could be accom plished, b u t special eq u ipm en t and  ad d ition s to 
the  staff w ould be required .

Test-car calibration.— T w enty-seven te s t cars opera ted  by  ra i l 
roads an d  in d u s tr ia l p lan ts  a t po in ts  rem ote from  a reg u la r  m aster 
scale w ere stan d a rd ized  d u r in g  th e  year. A  com m endable tre n d  to 
w a rd  acqu isition of app ro ved  ty pes o f te s t cars is a p p a re n t and  is 
in te rp re te d  as be ing  a d irec t resu lt o f bu reau  recom m endations fo r 
im proved  te s tin g  p rac tice  and  fac ilities.

Specifications.— T w o section tra ck  scales o f th e  knife-edge type  
have la te ly  been placed on th e  m ark e t and  th e ir  adv en t has aroused 
a considerable degree of in te re st and  controversy  as to  th e ir  m erits  
an d  adequacy. Issuance o f specifications fo r  th e  guidance  o f m anu 
fa c tu re rs, pu rchasers, and  bu ilde rs is con tem pla ted  an d  th e  neces
sa ry  p re lim in a ry  d a ta  have  been com piled.

General.— A s in  p a s t years, th e  field w o rk  suffered in te rru p tio n  
an d  delay  occasioned by  lack o f funds , res ign atio n  o f in specto rs, and 
re p a ir  o f equipm ents. No. 1  u n i t  w as w ith d raw n  fro m  service in 
F e b ru a ry  fo r  a necessary ov e rh au lin g  and  was no t th e re a f te r  oper 
a ted. In  sp ite  o f th is  an d  o th er un fa vo ra b le  circum stances the  ag 
g rega te  num ber o f field tests  exceeded by  1 0  pe r cent th e  num ber 
fo r  la s t year. P rosecu tion  of essen tia l phases o f th e  w o rk  a t  the 
bu reau  was necessarily  neglected. I f  th e  section is to  pu rsue  a con 
s is ten t policy o f im pro v ing  th e  com m ercial w eigh ing  situa tion  and 
is to  develop re la ted  p ro jec ts  successfully, ad d itio n a l personnel m ust 
be acqu ired  and  sa laries o f field m en b ro u g h t u p  to  a p lane  w here 
th e  bu reau 's  schedules w ill no t be so freq ue n tly  d is ru p te d  by  resig 
na tion s o f in spectors who receive m ore a ttra c tiv e  offers fro m  o ther 
agencies.

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 0 , 0 0 0 )

Sim plified practice recommendations accepted.— U p  to  th e  p resen t 
tim e sim plified p rac tice  recom m endations have  been accep ted by 
m an u fa c tu rers, d istr ib u te rs , an d  users o f th e  fo llow ing  com m odities:
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M ill in g  c u t t e r s .............................................................................................
C o m m e rc ia l p u rc h a s e  fo rm s ......................................................................
S a n d -l im e  b r ic k  (le n g th , w id th ,  a n d  h e ig h t ) ..........................................
H o s p ita l  c h in a w a re .....................................................................................
P a p e r  g ro ce rs’ b a g s ......................................................................................
B ox  b o a rd  th ic k n e sse s ................................................................................
G r in d in g  w he els.................................................................. ........................
C u t  ta c k s  a n d  sm all c u t  na ils:

S iz e s ........................................................................................................
P a c k in g  w e ig h ts ...................................................................................

S id ew alk  ligh ts:
S iz e s .............................. . .......................................................................
S ty le s ......................................................................................................
S h a p e s ....................................................................................................

D ie-h ea d  c h a se rs  (for se lf-o pen ing  a n d  a d ju s ta b le  d ie  h e a d s ) ..............

R e d u c t i o n  i n  v a r i 
e t i e s

P e r  c e n t

F r o m — T o —

66 4 94

7 8 4 95

125 24 81

8 8 9 87
7 0 0 160 77

1 ,3 5 1 49 6 6 5

75 2 9 7

44 1 98
130 13 9 0

55 2 69 87

2 , 0 7 2 138 93

78 10 87

78 12 8 5
36 19 48

* 84
9 8 4 8 51

251 25 90

6 6 5 35 1 47

26
71

14 8 43

10 5 50

66 24 01

1 ,1 1 4 72 94

<•) « «
1 ,5 0 0 8 4 0 44

33 1 97

34 (* ) 91

44 1 97

120 14 8 8

40 11 73
4 6 0 94 80

1 ,8 1 9 26 3 85

21 16 24

9 7 2 2

4 ,0 7 6 1, 7 5 8 57

115 24 8 0

66 8 177 73

( • ) 15
6 5 17 74

» 3 5

« 3
14 3 79

70 0 113 84

6 , 28 0 4 , 7 0 0 25

24 4 6 0 75

71 5 , 20 0 2 5 5 ,8 0 0 64

4 2 8 181 58

42 3 121 71

120 6 9 5

8 0 5 94

10 2 8 0
7 5

v e r a g e  r e d u c t i o n .
; a n d a r d  n o m e n c l a t u r e  g r a d e s  a n d  s i z e s  f o r  s o f t w o o d  l u m b e r .

K l e t e r m i u a b l e .
s t a n d a r d ,  2  s p e c i a l s .
h o u s a n d s .

iRecommendations in  process o f acceptance.— Sim plified  p rac tice  
om m endations fo r  th e  fo llow ing  item s have been proposed and 
moved a t a genera l conference o f m an u fa c tu rers, d is tr ib u te rs , 
1 users, and  are  now in process o f acceptance by  th e  various 
tups in te re s te d .



1 8 8 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

N o . I te m

R e d u c t io n  in  v a r i 
e ties

P e r  cen t

F ro m —- T o —

39 D in in g -c a r c h in a w a re ........ . ........................................................................ 700 113 84
•11 38 21 45
43 P a in t  a n d  v a rn is h  b ru s h e s ........... ............................................................. 480 138 71
46 T is s u e  p a p e r:

R o ll t is s u e .............................................................................................. 13 3 77
Shoo  t is s u e ............................................................................................. 21 6 72

48 5,136 2, 178 57
60 C h ec k s , n o te s , e tc ........................................................................................ co O «
63 S teel-re in fo rc in g  s p ira ls ................... . .........................................................

S ter lin g -s ilv e r f la tw a re ............... ................................................................
7 3 58

5-1 190 62 67
65 T in w a re ,  g a lv an iz ed  a n d  j a p a n n e d  w a r e ................................................

C a rb o n  b ru sh e s  a n d  b ru s h  s h u n ts ......... . ............ . ...................................
1,154 873 24

66 « <?) w
67 W ro u g h t-iro n  a n d  w ro u g h t-s te e l p ip e , v a lv e s , a n d  p ip e  fi tt in g s :

S izes of v a lv e s  a n d  f i t t in g s .................................................................. 20,000 19, 238 4
Sizes of p ip e .......................................... . ............................................... 62 49 21

1 T h o u s a n d s .  2 O n e size fo r e ac h  in s tru m e n t .  2 In d e te rm in a b le .

Field, surveys in  progress.— S u rveys o f ex is ting  va rie tie s a re  in 
process fo r  th e  fo llow ing  in d u s trie s :

Seeds, ho sp ita l linen, trap -sc rew  fe rru le s, ra d ia to rs , reg isters, 
horseshoes, casket h a rd w are , hollow -m etal doors an d  tr im , steel sash, 
w ire-bound boxes, office fu rn itu re , hardw ood  lum ber, m ilhvork , tires, 
k n itte d  un d erw ear boxes, w axed p ap e r, explosives, py ro x y lin  plastics, 
m eta llic  car tr id ges , re frac to rie s, v itreous ch ina  p lu m b ing  fixtures, 
s terlin g -silve r flatw are , porcela in-enam el tab le  tops, b rake  lin ing , 
p iston  rin gs , ba ll bearings, ta p e r-ro lle r  bearings, sp a rk  plugs.

Am erican Marine Standards Committee .— T h is  o rgan iza tio n  is 
con tro lled  by  the  m arin e  in d u s try  b u t ad m in is te red  as a u n it  of 
the  d iv ision  o f sim plified practice . I t s  m em bership is now  composed 
o f 312 m em ber bodies and  is increasing. T he  techn ica l activ ities 
are  ca rried  on by special com m ittees, techn ica l com m ittees, and  
subject com m ittees, th e  ag greg ate  num ber o f  w hich is a t p resen t 45 
and  m ost o f w hich are  active. I t s  w ork has pe rcep tib ly  advanced 
d u r in g  th e  ye ar and  the  p rospects fo r  p rog ress are  good. T w en ty - 
e ig h t s tan d a rd s  have been p ro m ulg ated  and  th e re  a re  num erous 
o thers n ea rin g  com pletion. E n c o u rag in g  in te re st is being  m an i 
fested  in the  o rg an iz a tio n ’s p rog ram  and  activities.

General.— E ig h teen  genera l conferences o f m an u fa c tu re rs, d is 
tr ib u te rs , and users, and  58 p re lim in a ry  conferences w ith  m an u fac 
tu re rs  were held  d u r in g  the  year. A lso 11 rev ision  conferences were 
held  d u r in g  year, rev ealin g  th e  fa c t th a t  th e re  is an  average  a d h e r 
ence to  sim plified p rac tice  recom m endations o f abou t 82 pe r cent. 
T h irty -e ig h t new fields requested th e  cooperation  o f th e  division 
in  connection w ith  a sim plification  p ro gram . T h ir ty - fo u r  p ro jec ts  
(com m odities) have  developed to th e  p o in t w here th e re  is reason 
able expecta tion o f th e ir  com pletion  in to  sim plified p rac tice  recom 
m endations. Fo rty -five  artic les w ere p rep a red  by m em bers o f the  
staff fo r p r in t in g  in outside pub lica tions.

A  to ta l o f 3,461 acceptances o f sim plified p rac tice  recom m enda 
tions have been received to  da te  fro m  associations, m an u fa c tu rers, 
d istr ib u te rs , and  consum ers. A p p ro x im a te ly  250,000 copies o f sim 
plified p rac tice  recom m endations have been sold th ro u g h  the  G overn 
m en t P r in t in g  Office "up to  J u ly  1.
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T he o u ts ta n d in g  even t o f th e  y ea r  has been the  app o in tm en t of 
sim plified p rac tice  com m ittees by a num ber o f th e  S ta te  m an u fa c 
tu re rs  associations, to  cooperate w ith  th e  d iv ision  o f sim plified 
p ractice , in  c ircu lar iz in g  th e ir  m em bership fo r  recom m endations 
as to  item s in g rea te st need o f sim plification . T h is  ha s resu lted  in 
a la rg e  num ber o f requests fo r  in fo rm atio n , and  m any  item s were 
suggested  as be ing  fe rti le  fields fo r  th e  ap p lica tio n  o f sim plified 
practice.

C onsiderable a tten tio n  is be ing  g iven  ab road  to th e  subject o f sim 
p lification , as i t  is be ing in troduced  and  p rac ticed  am ong A m erican  
m an u fac tu re rs . M any fo re ig n  pub lica tion s a re  c a rry in g  ed ito ria ls  
and artic le s on the  “ w aste e lim inatio n  p ro g ram  ” as be ing  p rom ul 
ga ted  by the  D ep artm en t of C om m erce in  cooperation  w ith  A m eri 
can in du stry .

National Directory o f Commodity Specifications.— I n  S ep tem ber, 
1925, copies o f th e  N a tio na l D irec to ry  o f C om m odity Specifications 
were received from  th e  P ub lic  P r in te r . T h is  book conta ins re fe r 
ences to  ab ou t 27,000 specifications fo r  m ore th a n  6,000 com m odities, 
th ere  being lis ted  th ere in  th e  c u rre n t specifications o f th e  F ed era l 
Specifications B o ard , th e  sepa ra te  d ep a rtm en ts  o f the  F ed e ra l G ov 
e rnm en t, the  S ta te  an d  c ity  pu rch asin g  agen ts, pub lic  u tilitie s, tech 
n ical societies, and  tra d e  associations. T he book is now in its  th ird  
p rin tin g , th e  first and  second su pp ly  h av in g  been exhausted  w ith in  
a m on th  a f te r  com ing from  the  press.

Specification manuals in  progress.— C onsiderable  p rogress has been 
m ade in  th e  p re p a ra tio n  o f m an u sc rip t fo r  th ree  books th a t  can be 
looked upon as com panion volum es to  th e  d irec to ry , nam ely , S peci 
fications fo r H ouseho ld  C om m odities, E ncyclopedia  of Specifications, 
in  w hich w ill ap p e a r  ac tual copies o f certa in  na tio n a lly  recognized 
specifications fo r  the  m ore im p o rta n t com m odities, and  T rea tise  on 
Specifications, dealing  w ith  th e  selection, use, and  lim ita tio n s of 
com m odity  specifications an d  te s tin g  m ethods.

Certification plan.—W ith  th e  objec t in view  o f fa c ilita tin g  the  use 
o f U n ited  S ta te s G overnm en t m aster specifications by pu rchasers 
who are  no t equ ipped to  te st de liveries un d er these specifications, 
com pila tions are  being  m ade o f lis ts  o f m an u fa c tu rers d esirin g  to  
su pp ly  m a te ria l in  accordance w ith  specifications o f th e  F ed e ra l 
Specifications B o ard  and w illin g  to  c e rtify  to  pu rchasers upon re 
quest th a t  the  m ateria l th u s su pp lied  com plies w ith  requ irem en ts and  
tests  o f th e  specifications.

L ist o f testing laboratories.— In  recogn ition  o f th e  desirab ility  
un d er  p resen t conditions o f in dependen t com m ercial te stin g  service 
an d  in an tic ip atio n  o f a m arked  increase in  the  dem and  fo r such 
service in bo th  dom estic an d  ex p o rt tra d e , th ere  is be ing  com piled a 
classified lis t o f a ll o f  th e  labo ra to rie s th ro u g h o u t th e  co un try  th a t  
a re  p re p a re d  to  te st variou s k in ds o f com m odities to  determ ine  
w he the r o r  no t they  com ply w ith  pu rchase  specifications. I n  th is  
lis t w ill be inc luded  th e  lab ora to rie s o f universities and  colleges th a t  
a re  equ ip ped  fo r  doing  com m odity acceptance  te s tin g  on e ith e r a 
pu re ly  com m ercial basis o r fo r  th e  p u rcha sing  officers o f th e  S ta tes, 
m unic ipalities, pub lic  in stitu tio n s , o r th e  schools them selves.

H e re to fo re  pu rchasers n o t in d iv id u a lly  equ ipped to  m ake th e ir  
own acceptance tests  have been re lu c tan t to  ad o p t th e  specification 

9 3 4 7 — 2 6 - - - - - - 1 4
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m ethod o f b a y in g  com m odities because o f th e  fixed belief th a t  m any 
m an u fa c tu rers w ork off “ secon ds” on such custom ers. T he know l
edge th a t  they  can a t  any  tim e, w hen they  so desire, call upon te sting  
labo ra to rie s to  check th e  deliveries m ade to  them  on contrac ts , based 
on specifications w ith  w hich certificates have  been issued by the  
m an u fa c tu re rs, w ill induce a la rge  num ber o f such purchase rs to take  
fu ll adv an tage  o f th e  so-called certifica tion  p lan .

Radio standardization .— C onsiderab le  w ork  has been done on 
specifications an d  s tan d a rd s  fo r  rad io  a p p a ra tu s  su itab le  fo r  both 
G overnm en t and  pub lic  use. D efinite s tan d a rd iza tio n  in  th is  field 
is difficult on accoun t o f its  ra p id  developm ent, b u t th e  genera l 
p r in c ip le s are  being  established  th ro u g h  coopera tion  w ith  the  m an u 
fa c tu re rs ’ o rgan iza tion s, the  In s titu te  o f R ad io  E ng ineers , an d  the  
A m erican  In s titu te  o f E le c tr ica l E ng ineers. D efin ite s tan d a rd s  fo r 
a G overnm en t s tan d a rd  receiv ing  tube  have  been established and 
considerable p rogress has been m ade on specifications^ fo r  pow er 
tubes.

Automobile headlight standards.— D u rin g  th e  p a s t y ea r  th e  bu reau  
has fu rn ished  consu lting  service fo r  va rio us S ta te s in  th e  es tab 
lishm en t o f th e ir  requ irem en ts and  p roced ure  fo r app rov a l o f types 
o f autom obile h e a d lig h t devices. I t  has m ade tests  o f m any  de 
vices fo r  some o f th e  S ta tes, p a r tic u la r ly  O regon an d  th e  D is tr ic t 
o f C olum bia. C ircu la r 276, M otor-V eh ic le  H e ad lig h tin g , has been 
w idely d is tr ib u te d  and th e  h ead lig h t ad ju s tin g  c h a r t issued w ith  i t  
has been used by thousands  in  various places w here an  im prove 
m ent in th e  h ead lig h t situ a tio n  has been ac tively  sought.

/Safety standards .— T he bu reau ’s eng in eerin g  and  consu lting  serv 
ice in  th e  p re p a ra tio n  o f sa fe ty  codes includes cooperation  w ith  
rep resen ta tive  com m ittees dealing  w ith  the  construction  and ope ra 
tion  o f in d u s tria l equipm en t o f m any k inds. T h is  w ork also in 
c ludes re g u la r  exam ination  o f U n d e rw rite rs ’ L abo ra to r ie s rep orts  
on  electrica l devices and  advice to  S ta te  in d u s tria l com m issions and 
local au th o ritie s reg a rd in g  sa fe ty  requirem ents. D u rin g  th e  year 
the  first ed ition  o f the  A e ro nau tic  S a fe ty  Code has been issued, th e  
e levato r in specto r’s handbook has been n ea rly  com pleted, a code o f 
colors fo r  traffic signals has been pub lished , an d  a stu d y  o f desirable 
colors fo r  ta il lig h ts  has been begun.

B attery standardization.— D u rin g  th e  y ea r  extensive  te sts  o f th e  
p ro d u c t o f  a ll im p o rtan t m an u fa c tu re rs  o f d ry  cells have been m ade 
w ith  a view to the  establishm en t o f G overnm en t qualification  lis ts  
and  the  rev ision  o f specifications. A  new  an d  m uch en la rg ed  a u to 
m atic  b a tte ry -te s tin g  equipm en t has been designed and  its  in s ta lla 
tion  nearly  com pleted.

Handbook on optical design.— T h e  first (100 p p .)  o f th re e  p a r ts  
o f a handbook on op tica l design  has been p rep a red  fo r  pub lica tion . 
T h is  handbook is in tended  to  lead  to  stan d ard ize d  m ethods in  th e  
design  o f op tica l p a r ts  an d  th u s  save a g re a t am ou n t o f tim e and 
labor in  th is  field.

S T A N D A R D  M A T E R I A L S  ( $ 1 0 , 0 0 0 )

D istribution o f standard samples.— S ix ty -fo u r d ifferen t k ind s o f 
s tan d a rd  sam ples w ere d is tr ib u te d , 4 new sam ples p rep a red , and  8  

sam ples renew ed. A p prox im ate ly  5,500 sam ples were sold to  p riv a te
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establishm ents fo r  w hich $ 1 1 , 0 0 0  w as received fo r  deposit in  the 
U nited  S ta te s  T reasu ry . I n  add itio n . 500 sam ples w ith  a va lue  o f 
$ 1 , 0 0 0  w ere issued free  o f charge  to G overnm en t and  S ta te  la b o ra 
to ries an d  S ta te  un iversities. T h e  to ta l re tu rn  to  th e  G overnm ent 
was, th erefo re , $ 1 2 , 0 0 0  o r $2 , 0 0 0  m ore th a n  the  p resen t a p p ro p r ia 
tion. S ta n d a rd  sam ples com prise ores, m eta llu rg ica l p roducts, and  
pu re  chem icals. T hey  a re  used to  check m ethods o f analysis  th a t  
control the m an u fac tu re  and  sale o f m eta llu rg ica l and  a g ric u ltu ra l 
p roducts, to  ca lib ra te  in stru m en ts , and  to  fu r th e r  research . A  
d irec t resu lt o f th e ir  use is a sav ing  o f th ousan ds of do llars a  year 
th ro u g h  im proved  m a n u fa c tu rin g  op e ra tion s and  th e  avoidance 
of litig a tio n  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  ( $ 1 0 , 6 8 0 )

Beta-ray spectroscopy.—W ith  th e  coopera tion  of the N a tio na l R e 
search Council a p p a ra tu s  was designed and constructed  fo r  in ves ti 
g a tions in B eta -ray  spectroscopy. Tw o m inor pub lica tions have been 
issued.

Tests o f radium  preparations.— O ver $800,000 w orth  of rad ium  
p rep a ra tio n s  were tested, the  sale p rice  being  determ ined  by  these 
tests, e lim in a tin g  con troversy  betw een buy er and  seller. T h e  fees 
received in th is  service am oun ted  to $0,715.50.

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 )

Supercharging of aircraft engines.— T h is  p ro jec t has as its  p u r 
pose the de te rm in atio n  o f th e  m ax im um  im provem en t in engine p e r 
form ance to be expected as a resu lt o f su pe rc ha rg ing . B y m eans of 
the a ltitu d e  lab ora to ry  equ ipm en t i t  ha s been possible to  test both 
a L ib e rty  1 2  and C u rtiss  D - 1 2  engine  over cond itions o f te m pera 
tu re  and  p ressu re  co rrespond ing  to  a ltitu d e s  up  to  25,000 feet. T he 
pe rfo rm ance w hich these engines w ould give if  equ ipped w ith  an 
“ ideal ” su percha rge r has been determ ined  and  th e  fo un d atio n  th us 
la id  fo r  tests  o f ac tual su pe rcha rg e rs to  de term ine  the  ex ten t to  
w hich they  m eet th is  ideal.

Economic vo latility  o f m otor fuels.— T he bureau  fo r  severa l years 
has cooperated  w ith  the  A m erican  P etro leum  In s titu te , N ational 
A u tom obile C ham ber o f C om m erce, an d  Society  o f A u tom otive  E n 
g ineers in  an inv estig a tion  o f th e  econom ic vo la tility  o f m otor fuels, 
A  m arked  increase in th e  use o f closed cars and a na tion -w ide  p ro 
g ram  o f road  developm ent have  increased g rea tly  the  w in te r op er 
a tion  o f autom obiles. S ta r t in g  cars in cold w eather is one o f the 
ou tstan d in g  difficulties o f w in te r opera tion . T he  bu reau  has studied  
th is  problem  both  fro m  the  s tan d p o in t o f im provem en ts in  fuel and 
im provem en ts in  engine design  w hich w ould  help  th e  situa tion . 
T hree  rep o rts  covering  th e  findings to da te  have  been p resen ted  to 
th e  coop era ting  societies and a t  th e ir  request th e  w ork is be ing  
continued.

Fuels fo r  high-compression engines.— T he developm ent o f crack ing  
processes by  oil refiners d u r in g  th e  p a s t 3’ear  has resulted  in a  con 
s iderable  increase in  th e  am ou n t o f an tiknock  fuels  availab le. A s the  
bu reau  has done a  g re a t deal o f w ork in  the  pa st, p a rtic u la r ly  as 
re g a rd s the  use o f h igh-com pression  ra tio s w ith  an tiknock  fuels in 
av ia tio n  engines, i t  has been called upon  no t only to  te s t these fuels
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blit to  fu rn ish  in fo rm atio n  as to th e  p ro p e r field fo r  th e ir  use. C on 
s iderable w ork  h a s been done, th erefo re , in  show ing the  app lica tion  
o f the  resu lts  ob ta ined  in  p rev ious years to m otor-car problem s. 
T h is  w ork has em phasized th e  fac t, fre qu en tly  overlooked, th a t  an 
increase in  com pression ra tio  m akes i t  possible to  use a sm aller 
engine  and  th ereb y  im prove fuel econom y considerab ly  m ore th an  
w ould be an tic ip a ted  fro m  th e  effect o f the  com pression ra tio  upon 
th erm a l efficiency. I t  is ev iden t th a t  developm ent a long these  lines 
w ill be even m ore ra p id  d u r in g  th e  com ing year and  th e  bu reau  
expects to  ren d er  even g re a te r  service a long these  lines.

Lubrication o f aviation engines.— I n  cooperation  w ith  th e  B ureau  
o f A eronau tics, th e  bu reau  has stu d ied  th e  lu b rica tio n  o f av ia tion  
engines un d er  th e  low te m p era tu re s w hich p reva il w hen s ta r tin g  such 
engines in th e  w in te r tim e. M any engine  fa ilu re s are  a ttr ib u ta b le  to 
fa u lty  lu b rica tion  un d er such conditions. T he flow o f oil in  the 
va rious elem ents o f th e  system  has been in vestig a ted  sepa ra te ly  and 
the  flow in an  ac tu al engine  m ounted in  a cold cham ber has been 
m easured. V arious  oils have been com pared in  th e  sam e engine. 
T h e  w ork has em phasized  th e  seriousness o f th e  problem  by  show ing 
how ex trem ely  sm all the  flow o f oil is a t  low te m pera tu re s and a t the  
sam e tim e has in d ica ted  how engine  design  m ay  be m odified to im 
p rove  conditions, an d  w h a t characteristic s an oil should  possess to 
be m ost sa tisfac to ry  un d er  these critica l conditions.

Oxidation.— T he  ox id atio n  te st fo r  lu b rica tin g  oils w hich the  
bu reau  developed has continued  to  p rove  very  sa tis fac to ry  as a 
m easure o f the  s tab ili ty  o f such an  oil in  service. A n  obstacle to 
the  adop tion  o f th is  test, how ever, w as th e  fac t th a t  several ex p e ri 
m en ters h ad  rep o rted  explosions as a resu lt o f it. T he  explosion 
h a za rd  in connection w ith  th is  te s t has th erefo re  been inv es tig a ted  
and fou nd  to  be due to  a lack o f p ro p e r p recau tio ns in  d ry in g  the  
flasks used in  th e  te st befo re  use. T he accidents th e re fo re  w ere no t 
due to  difficulty in  d ry in g  th e  flasks, b u t to  a la ck  o f ap prec ia tion  
o f its  im portance . I t  is believed, th erefo re , th a t  th e  w ay is now  
clear fo r  the w idesp read ad op tion  o f th is  m ethod o f t e s t /

T R A N S F E R R E D  F U N D S  ( $ 1 7 3 , 2 5 0 )

Oil -pollution.— A  m em ber o f the  bu reau ’s staff has served as tech 
n ica l adv iser to th e  In te rd e p a r tm e n ta l C om m ittee  on O il P o llu tio n . 
Severa l voyages have  been m ade on o il-b u rn in g  vessels so as to  stud y  
the behav io r o f  o il and  w a te r se p a ra to rs  un d er  service conditions. 
T he bu reau  p resen ted a com prehensive re p o rt to  th e  in te rn a tio n a l 
conference show ing th a t  several ty pes o f se p a ra to rs  now  in  use can 
be m ade to  save p ra c tica lly  a ll th e  oil now  th row n  overboard .

Radio-direction finder fo r Coast Guard.— A t th e  request o f  th e  
U n ite d  S ta te s  C oast G ua rd , th e  bu reau  designed a  special d irec tion  
finder fo r  use in  connection w ith  th e  rad io  receiv ing  sets in sta lled  on 
sm all m o to r-d riv en  p a tro l boats. O n ly  one m ovem ent o f a hand - 
wheel is necessary to  de term ine  the  position  o f a vessel send ing  rad io  
signals, as a sh a rp  m inim um  signal is ob ta ined  fo r  a ll positions o f 
the  d irection -finder coil hy m eans o f a specia l ba lanc ing  condenser 
opera ted  au tom atica lly .

H elium  recorders.— A t th e  request o f  th e  N avy  D epa rtm en t, the  
bu reau  has designed several sets o f a p p a ra tu s  to  be used in  he lium -
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recovery p lan ts  to  con tro l th e  m an u fa c tu rin g  process, fo r an alyzing  
th e  gas in  th e  gas bags o f a irsh ip s, and  fo r de te rm in in g  th e  am ount 
o f leakage fro m  th e  gas bags.

Chromium plating .— A  process fo r p la tin g  steel p r in t in g  p lates 
w ith  chrom ium  has been developed fo r  the  B ureau  o f E n g ra v in g  and 
P r in tin g . C hrom ium  is th e  h a rd es t m eta l know n, and  a th in  coating  
o f th is  m a te ria l g rea tly  increases th e  life  o f th e  steel p late . T he  
qu a lity  o f th e  re su lting  im pression  is likew ise im proved. A  g reat 
sav in g  w ill resu lt in  th e  cost fo r rep lacem en t o f plates, an d  th e  be tter 
im pression w ill ren d er  cou n te rfe itin g  m ore difficult.

Corrosion, fa tigue , and em brittlem ent o f duralum in .— I n  coopera 
tion  w ith  th e  A rm y , N avy, an d  N a tio na l A dv iso ry  C om m ittee fo r 
A eronau tics a th o ro ug h  inv estig a tion  is be ing  m ade o f a ll possible 
causes o f de te rio ra tio n  of du ra lu m in  used in  a irc ra f t  construction. 
T he fac to r  o f safe ty  em ployed in  bu ild in g  a irc ra f t  is necessarily 
m uch sm aller th a n  w ould be th e  case in  o th er  w ork, so absolutely  
accura te in fo rm atio n  on the  s tre n g th  o f m a te ria ls  is essential.

Electrically charged dust.— A t the  request of the  B ureau  o f E n to 
m ology o f th e  D ep artm en t o f A g ric u ltu re , experim en ts have been 
m ade o f sp ra y in g  e lec trica lly  charged  d u s t fro m  airp lanes in o rder 
to destroy  insect pests. H ow ever, i t  w as fou nd  th a t  th e  m ethod 
w as n o t a  p rac ticab le  one and  th e  w ork  w as discontinued.

Optical glass.— T h irty -s ix  po ts of op tica l g lass, each conta in ing  
approx im a te ly  1,000 pounds, w ere m elted  d u r in g  th e  year. A ll glass 
o f sa tis fac to ry  qu a li ty  is tu rn e d  over to  th e  op tica l shop o f the  
N avy D e p a rtm e n t to be used in  m ak in g  periscopes, ran g e  finders, 
officers’ b inocu lars, an d  o th er op tica l in strum en ts.

Miscellaneous.— O th er w ork w hich  has been pe rfo rm ed  fo r the  
G overnm en t on tra n s fe rre d  fu n d s  includes: S tu d y  o f perfo rm ance 
of m achine  guns, inv estig a tion  o f bom b ballis tics, genera l rad io  
problem s, and causes o f em brittle m en t o f d u ra lu m in  fo r  th e  W ar 
D e p a rtm e n t; inves tiga tion  o f stresses in  a irc ra f t  s tru c tu res , co rro 
sion o f du ra lu m in , developm ent of su bs titu te s fo r pa rachu te  silk 
and  g o ldb eater’s skin, in ves tig a tion  of sto rage  b a tte rie s  fo r  sub 
m arines, s tu dy  o f in te rn a l com bustion engine  fuels  and  lu b rica n ts; 
developm ent o f a irc ra f t  in strum en ts  an d  im proved  ph o tog raph ic  
em ulsions, inv estig a tion  o f stresses in  rive ted  sh ip -p la te  jo in ts , and  
stresses in  rope  and cordage fo r  th e  N avy D e p a rtm e n t; m iscellaneous 
chem ical and  m eta llu rg ica l tests  fo r  th e  S h ip p in g  B o a rd ; and 
developm ent o f a irp la n e  in strum en ts, w ind-tunnel tests  o f models, 
in vestiga tion  o f a irc ra f t  engine  perfo rm an ce, stud y  o f velocity of 
flame in  explosive gaseous m ix tu res, developm ent of su bs titu te  fo r 
pa rach u te  silk , an d  stud y  o f fa tig u e  an d  corrosion o f du ra lu m in  
fo r th e  N a tio na l A dviso ry  C om m ittee  fo r  A eronautics.

G E N E R A L  R E C O M M E N D A T I O N S

Seeded increase o f funds .— T he v isitin g  com m ittee has in  the 
p a s t th ree  years s tro ng ly  recom m ended increased fun ds  fo r  the 
bu reau  to  enable i t  m ore adequate ly  to fulfill its  func tion s as a 
s tan d a rd iz in g  and  na tion a l research  la bo ra to ry , in o rd e r th a t  i t  
m ay keep pace w ith th e  in d u s tria l developm ent o f th e  coun try  and 
the" dem ands from  o th er  G overnm ent departm en ts . T he  upkeep of 
s tan d a rd s  is seriously  in a rre a rs  and  i t  is also im possible fo r  the
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bu reau  to m eet m any o f th e  leg itim ate  requests fo r  te s tin g  service 
w hich crii not be m et elsewhere. I n  m any lines of w ork th ere  are 
u rg en t dem ands fo r  the de te rm in atio n  o f  physical and  chem ical 
constan ts w hich are  n o t now know n w ith  th e  accuracy th a t  in d u stry  
an d  eng in eerin g  require  and  w hich can only be determ ined  sa tis 
fa c to rily  in  a na tion a l labo ra to ry .

In  view o f the  increased governm en ta l requ irem en ts fo r  te stin g  
o f com m odities fo r  th e  G overnm en t departm en ts , la rg ely  as a re 
su lt o f the estab lishm en t of unified specifications p rom ulg ated  by 
the  F ed e ra l Specifications B oa rd , p rov ision should  be m ade fo r the  
bu reau  m ore adequate ly  to m eet th e  constan tly  increa sing  dem and 
fo r  th is  service: T he s itua tion  is p a r tic u la r ly  serious in the  branch 
labora to ries, in  view of the  fac t th a t the  co m p tro ller is very  p rope rly  
in sis tin g  th a t  m ateria ls  pu rchased  by th e  G overnm en t es tab lish 
m ents be tested  in  a G overnm ent labora to ry . P rov ision  fo r  an  ade 
quate  te stin g  service fo r a ll pu rchases has m any tim es been shown 
to  be econom ical in  the  end. I  th e re fo re  recom m end th a t  m ost 
serious consideration  be g iven  to  increa sing  th e  bu reau ’s a p p ro p r ia 
tions fo r  the establishm en t, m aintenance , and  upkeep o f stan d ard s, 
te stin g  w ork fo r in d u s try  and  the  G overnm ent, an d  the  d e te rm in a 
tion  o f fu n d am en ta l constan ts and  the p ro perties  of m ater ia ls  es 
sen tia l to  p rogress in  in du stry .

Coordination o f Bureaus o f Mines and Standards.— T he en trance  
o f the  B ureau  o f M ines in to  the  D ep artm en t o f Com m erce has m ade 
possible the  co ord ination  o f the  w ork  o f the  B ureau s o f M ines and 
S ta n d a rd s . T he oil te stin g  here to fo re  done by th e  B ureau  o f M ines 
has been tra n s fe rre d  to  th e  B u rea u  o f S ta n d a rd s , and  p rovision  w ill 
have  to  be m ade to care fo r  th is  w ork  on o u r funds. T he ceram 
ics w ork o f the  bu reaus w as also concen tra ted  a t th e  B ureau  of 
S ta n d a rd s  jy ith  reduced a p p ro p ria tio n s . T he com m ittee rep re se n t 
in g  the  ceram ic in d u s try  is s tro n g ly  recom m ending su bs tan tia l in 
creases in the  ceram ics w ork o f the  bu reau  and  p rov ision  shou ld  be 
m ade to  m eet th is  situa tion .

Industrial utilization o f waste farm  -products.— L ook ing  ahead  into 
th e  fu tu re  th e  tim e w ill undoub ted ly  come w hen i t  w ill be necessary 
to  u tilize  m ore effectively th e  enorm ous qu an tities  o f w aste p rodu cts 
o f the  fa rm , such as sta lk s and  straw . I  recom m end th a t a survey 
be m ade o f the  possib ilities in th is  field, and  th a t if it seems w a r 
ran te d  th e  G overnm ent take  th e  in itia tiv e  in  th is  ac tiv ity . T here  
w ould ap p ea r to be g re a t possib ilities in th e  recovery o f gum s, sugars, 
an d  cellulose p rodu cts from  these m a te ria ls  now w asted , an d  i t  is 
possible fro m  o u r p re sen t know ledge to w ork over these recovery 
p ro d u cts in to  de riva tives o f g re a t economic value and  im portance . 
T he end p rodu cts include  a  g rea t va rie ty  o f chem icals, ca ttle  feed, 
and also fuels, and  a la rge  v a rie ty  o f cellulose p roducts.

Tleatinq and power plant.— C ongress a t the  la s t session au thorized  
th e  erec tion  o f a pow er-p lan t bu ild in g  to  cost $200,000, an d  I  recom 
m end th a t  th is  a p p ro p ria tio n  be m ade as soon as possible, as ou r 
p resen t h ea tin g  and  pow er p la n t is  obsolescent, inefficient, and  in 
some respects unsafe. P rov is io n  should also be m ade fo r  in sta llin g  
o p e ra tin g  equ ipm en t w hich  w ill cost abou t $300,000. I t  is expected 
th a t  w hen th e  new p la n t is in  opera tion  the i’e w ill be a sav in g  of 
$25,000 a year, w ith g rea tly  enhanced service to  th e  bu reau . T he



se ttin g  in o pe ra tio n  o f th is  p la n t is th e  m ost u rg en t need of th e  
bureau.

Master-track scale.— C ongress has au tho rized  an  a p p ro p ria tio n  of 
$50,000 fo r  th e  in sta lla tio n  o f a m as ter-track  scale an d  heavy test 
w eigh t depot on a site to be acqu ired  by g ift . I t  is im p o rta n t th a t  
th is  site  be acqu ired  and th e  au thorized  bu ild in g  erec ted and the 
equ ipm en t in sta lled  a t th e  earlies t possible da te  to m eet th e  dem ands 
on th is  m ost im p o rta n t service.

Medical aid.— I  again  recom m end th a t  p rov ision be m ade fo r the 
establishm en t a t the  bu reau  o f a first-a id  s ta tion  in care o f a com pe 
te n t physic ian , p re fe rab ly  deta iled  from  th e  P ub lic  H e a lth  Service. 
Such a sta tio n  is an im pera tive  need a t  an in stitu tio n  o f the  ty pe  of 
th e  bu reau  w here th ere  are  so m any  accident hazards. A lso th ere  
are  several lines o f w ork, inc lud in g  rad iu m  and fu rnace  operations, 
req u ir in g  m edical oversig h t o f th e  physica l cond ition  o f th e  o p e ra t 
ing  personnel.

Care o f buddings.— A s sta ted  la st year, th e  num ber o f ja n ito rs, 
laborers, an d  w atchm en necessary p ro p e rly  to  care  fo r  the  bu ild ings  
and g ro un ds  is en tire ly  inadequate . T h e re  is ac tu al d ang er in th is  
situa tion , and  i t  should be rem edied a t once. T he  safe ty  o f th e  v a lu 
able bu ild ings  and  equipm en t o f th e  bu reau  is  o ften  depen den t on 
th is  service, w hich is now very m uch below th e  s tan d a rd  set fo r o rd i 
n a ry  office bu ild ings  belonging  to  th e  G overnm ent, in  w hich no u n 
usual risks are  housed.

C ongress has au tho rized  the  re tra n s fe r  to  th e  ju risd ic tio n  o f the  
bu reau  the  custody, m ain tenance , p ro tec tion , an d  opera tion  o f the  
bu reau ’s p la n t ancl build ings.

Care o f grounds.— U n d e r th e  p resen t ap p ro p ria tio n  fo r care and 
upkeep o f th e  bu reau ’s g roun ds i t  ha s been im possible to  p u t them  
in a sa tisfac to ry  condition . L ikew ise, i t  has no t been possible to  in 
s tall d ra in s  w hich are  u rg e n tly  needed, m ake necessary rep a irs  and 
ad d ition s to  roads, o r m ake p rov ision  fo r  a su itab le  en trance. I t  is 
th erefo re  recom m ended th a t  th e  a p p ro p r ia tio n  fo r  g roun ds be sub 
s tan tia lly  increased.

Im portant legislative proposals affecting the bureau.— A m ong the  
bills before C ongress affecting  the  bureau  are  the  fo llo w ing : C liirc a l 
therm om eter b ill, m etric  bill an d  resolutions, m isb rand in g  b ' 1 1 , 
pa in ts , oils, etc., t ru th - in -fa b r ic  b ill, ham p ers an d  basket b ill, w heat- 
m ill p rodu cts, etc., and  b read  bill.

A t th e  first session o f the  S ix ty -n in th  C ongress, S en ato r  C ope 
land  in troduced  tw o b ills  re la tin g  to  th e  accuracy o f c lin ica l th e r 
m om eters en te rin g  in to  in te rs ta te  comm erce o r im ported  in to  the  
coun try . O ne bill p rovides fo r com pulsory  tests, w hile th e  o th er  p ro 
poses to  set up  a system  o f licensing  m an ufactu rers .

T he bu reau  has tested  c lin ica l therm om eters upon request ever 
since its o rgan iza tion  and the  experience th u s ga 'n ed  as well as te s ti 
m ony adduced from  various sources has convinced us th a t  th ere  is a 
very rea l need fo r some leg isla tion on th is  subject. T he bill contem 
p la tin g  com pulsory tests  has been passed by th e  S enate  (S . 2142).

V ery  tru ly  yours,
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George K. Bur gess, 
Director, Bureau o f Standards.
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Depar t ment  of Commer ce,
Bur eau of Fisher ies,

W ashington, J u ly  1, 1926.
H on. Her ber t  Hoover ,

Secretary o f Commerce.
Dear  Mr. Secr et ar y : In  response to  your request I  fu rn is h  th e  

fo llow ing  condensed re p o rt upon  th e  w ork  of th e  bu reau  d u r in g  th e  
p ast year.

U nexcelled p rogress has been m ade d u r in g  th e  p ast ye ar  to  insure 
th e  m ain tenance  o f ou r im p o rta n t fishery resources. T h e  p rovisions 
o f th e  A laska  fisheries law  o f 1924 have been p u t in to  effect, and  the  
w isdom  of th is  legisla tion  is in d ica ted  by im proved  ru n s  o f salm on. 
E ve ry  effort is be ing  m ade to  p rov ide  fo r  th e  escapem ent o f an  ade 
quate  num ber o f  b reed ing  fish to  th e  sp aw ning  beds. W ith  th e  a id  
o f a h ig h ly  efficient scientific staff, excellen t p ro gress is  be ing  m ade 
in  th e  stu d y  o f th e  Pacific  h a lib u t fisheries by  th e  In te rn a tio n a l 
F ish e rie s C om m ission, th e  U n ited  S ta tes, and  C an a d a ; and  an  effort 
is be ing m ade to determ ine  w h a t changes in  th e  reg u la tio ns, i f  any, 
a re  necessary to in sure  the  m ain tenance  o f th a t  fishery. T h e  presen t 
closed season has h ad  a stab iliz in g  effect on th e  in d u s try  itse lf  an d  is 
apprecia ted .

T he convention betw een th e  U n ite d  S ta tes and  M exico, ra tified  on 
M arch 18, 1926, contains a  fisheries section fo r the  conservation  o f 
the  fisheries off the  coasts o f C a lifo rn ia  an d  L ow er C alifo rn ia . T he 
fisheries com m ission p rov ided  fo r  th ereu nd er has been fo rm ed , and  
th e  tre a ty  p rov isions are  be ing  carried  ou t as speedily as p racticable.

T h e  p re lim in a ry  conference on oil po llu tion  o f nav igab le  w aters, 
held  in W ash ing ton , D . C., fro m  J u n e  8  to  16, 1926, prom ises to  y ield  
resu lts  o f p rac tica l value in lessening th e  m enace o f oil po llu tion  to 
fish and shellfish. T he bu reau  h ad  an active  p a r t in th e  w ork  o f the  
com m ittees fo rm ed  fo r th e  stud y  o f the  problem  fo r  th e  guidance  o f 
the  A m erican  delegates, one o f w hom  was th e  so lic ito r o f th e  
depa rtm en t.

T he N orth  A m erican  C om m ittee on F ish e ry  In v estig a tio ns  is ac 
com plish ing m uch in s tim u la tin g  an d  coord in ating  p rog ram s of 
scientific research  o f the  several G overnm ents w ith  respect to  the  
fisheries o f th e  w estern  N o rth  A tlan tic , and  th e  In te rn a tio n a l Pacific 
S alm on  In v es tig a tio n  F ed e ra tio n  is p e rfo rm in g  like  service th ro u g h  
the  several agencies concerned. T h e  cha irm an sh ip  o f th e  fo rm er 
and th e  pos ition  o f d irec to r on th e  la t te r  a re  he ld  by bu reau  rep re 
sentatives.

L aw s enacted a t th e  last session o f C ongress included  an  am end 
m en t to  th e  A laska  fisheries act o f Ju n e  6 , 1924, w hich m akes it 
less difficult fo r  the  h a lib u t fisherm en to  ob ta in  h e rrin g  fo r  ba it 
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w ith ou t end an gerin g  th e  su pp ly  o f h e rrin g . A n  act govern ing  th e  
in te rs ta te  tra n sp o rta tio n  of black bass m akes i t  illegal to  engage in 
th e  in te rs ta te  tra n sp o rta tio n  o f black bass illegally  taken.

T he bureau  is assem bling boats and  o th er equipm en t th a t  w ill be 
needed in  c a rry in g  out the  p rov isions o f the  u p p e r M ississippi R ive r 
w ild -life  and  fish-refuge ac t as soon as th e  S ecre tary  o f A gric u ltu re  
secures su itab le  w a te r areas fo r the  purpose .

T h e  fisheries in dus tries are  in a th r iv in g  condition. A t th e  p resen t 
tim e th ey  afford em ploym en t to  m ore th a n  191,000 persons an d  
rep resen t an  investm ent of abou t $202,000,000. T h e  catch am ounts to 
2,881,000,000 pounds, valued a t nearly  $97,000,000. M an u fa c tu rin g  
g rea tly  enhances th is  value, th e  o u tp u t o f canned  p rod u cts and  by 
p rodu cts in  1925 being valued  a t $95,177,000. D om estic ex ports  of 
fishery p rod u cts w ere valued a t $21,263,000 an d  im p orts  fo r  consum p 
tion  am ounted  to  $49,031,000.

T he enlivened in te re st o f S ta te , m u n ic ipal, and  p r iv a te  au tho ritie s 
in  conserv ing an d  b u ild ing  up  o u r fish su pp ly , as w ell as ou r h a r 
m onious in te rn a tio n a l re la tio ns  w ith  respect to  th e  fisheries, have 
augm ented  m ateria lly  th e  dem ands upon th e  bu reau  fo r  service and 
have ad ded  to  the  difficulties o f m eeting  such dem ands w ith  ex is t 
in g  ap p rop ria tion s. A  b rie f  account o f th e  w ork  of th e  several 
d ivisions o f th e  bu reau  fo llow s:

A L A S K A  F I S H E R I E S

Tw o seasons o f w ork und er the  new fishery law  fo r  A laska , a p 
p roved  J u n e  6 , 1924, have  show n th e  w isdom  of g ra n tin g  th e  b road  
powders conveyed th ere in  to  th e  S ec re ta ry  o f C om m erce fo r th e  con 
tro l o f th e  fisheries o f A laska . F u r th e r  res tr ic tio ns  upon fish ing, 
deem ed necessary to m ake possible an  adequate  escapem ent o f salm on 
to  th e  spaw ning  g roun ds, have cu t com m ercial catcnes in c er ta in  lo 
calities, bu t these im m edia te decreases undoub ted ly  w ill b r in g  g rea te r 
re tu rn s  to  th e  in d u s try  in  th e  fu tu re  th ro u g h  th e  re sto ra tio n  o f runs 
o f salm on to' w a te rs now m ore or less depleted. A  good beg inn ing  
a long th is  line has been m ade.

I n  th e  h ig h ly  im p o rta n t w ork o f en fo rc ing  th e  law s an d  reg u 
la tions  145 persons were req u ired , exclusive o f th e  crew s on the  
2 1  Governm ent-owrned an d  cha rte red  vessels and  several sm all boats 
engaged in  th is  w ork d u rin g  p a r t  o f a ll o f the  year. T h is  was an 
increase o f 26 persons and 2  vessels over th e  p rev ious year. T h e  
C om m issioner o f F ishe rie s sp en t th e  g rea te r p a r t  o f th e  active  sa l 
m on-fishing season in  A laska  an d  th erefo re  was in position to  rec 
om m end necessary m odifica tions in  th e  reg u la tio ns  from  tim e to  tim e 
as th e  season progressed. A  num ber o f changes w ere m ade to 
m eet specific s itu a tion s as th ey  arose.

O n  D ecem ber 5, 1925, new fisheries reg u la tio ns w ere issued, to  be 
effective J a n u a ry  1, 1926. T he  ch ief changes were th e  inclusion o f 
add itio n a l re stric tio ns  on th e  op era tio n  of c er ta in  k ind s o f fishing 
a p p a ra tu s  an d  the  closure o f 23 localities in  add itio n  to  76 previously  
closed.

T h e  catch of salm on in  the  cen tra l and  w estern d is tr ic ts  declined 
45 an d  31 p e r  cent, respective ly, due to th e  sm aller ru n  o f h u m p 
backs in  the  cen tra l d is tr ic t (w hich occurs in alternate, years) an d
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a lig h t ru n  o f red  salm on in  w estern  A laska , to ge th e r w ith  th e  sh o rt 
en in g  of the  fish ing season in B risto l B ay . T he  catch in  sou theast 
e rn  A lask a  increased 3.6 pe r cent, b u t fo r th e  w hole o f A laska  the 
decrease fro m  1924 w as 19 p e r  cent.

T h e  num ber o f persons em ployed in  th e  fishery in du strie s of 
A laska  in  1925 w as 27,685, the  active  investm ent was $67,077,495, and 
th e  to ta l va lue  o f p rodu cts was $40,038,745. T he o u tp u t of canned 
salm on Avas 214,076,978 pounds, o r 4.459.937 cases on the  basis of 
fo r ty -e ig h t 1-pound cans each, va lued a t $31,989,531, a decrease of 
15.8 p e r  cen t in  q u a n tity  and  3 pe r cent in  va lue  as com pared w ith  the 
p reced in g  year.

T h e  salm on ascend ing  stream s to  spaw n  w ere counted  th ro u g h  
w e irs estab lished a t A nan  Creek, in  southeastern  A laska , and  in 
C h ig n ik  R iver, K a r lu k  R iver, and  tw o stream s tr ib u ta ry  to A litak  
B ay  w aters in cen tra l A laska. W eirs w ill be erected in  severa l o ther 
s tre am s w hen o p p o rtu n ity  and  fac ilities  p e rm it, th u s  a ffo rd in g  
g re a te r  o p p o rtu n ity  to  collect d a ta  on th e  prob lem  o f  the  ra tio  be 
tw een escapem ent and  catch necessary to m a in ta in  the  runs  in  p e r 
p e tu ity . In  con tin ua tio n  o f th e  stud y  o f salm on m ig ra tion  routes, 
13,645 sa lm on o f various species w ere ta gg ed  and released in so u th 
e astern  A laska  an d  2 , 0 0 0  red  salm on a t P o r t  M oller. T he subse 
q u en t rec ap tu re  o f  about 4,722 o f th e  fish tagged  in  sou theastern  
A lask a  and o f 949 tagged  a t P o r t  M oller g ives valuable in fo rm atio n  
w ith  reference  to  th e  m ovem ents o f th e  fish on th e ir  w ay to the 
sp aw n in g  g roun ds. S tud ies o f th e  clam  fisheries o f c en tra l A laska 
were continued an d  an  investiga tion  o f the h e r r in g  in d u s try  was 
begun in 1925. T he h e rrin g  fishery showed m arked  expansion d u r 
ing  th e  year.

T he annual closed season o f th ree  m on ths p ro v ided  by th e  N orth  
P acific  h a lib u t tre a ty  o f M arch  2 , 1923, was in effect th is  year. 
W hile  its value as a conservation m easure h a s n o t ye t been estab 
lished, it has p roved  beneficial to  th e  in du stry .

A L A S K A  F U R - S E A L  S E R V I C E

T he A m erican fu r-seal he rd , w hich breeds on the  P r ib ilo f  Is land s , 
A laska , w as com puted to  con ta in  723.050 an im als as o f A u g u s t 10, 
1925. T h is  w as an increase o f 25.892 seals over 1924. T he  to ta l 
take  o f sealskins in the  ca lend ar y ea r was 19,860.

I n  th e  season o f 1925, 9,354 3-year-old m ale seals were m arked  and 
released fo r  fu tu re  b reed ing  purposes. T h is  reserve was augm ented  
by the  num ber o f 3-year-old m ales th a t  w ere no t secured in th e  
season’s drives. T he size o f the  he rd  requ ires a la rg e r  reserve of 
these  an im als th an  the  m inim um  o f 5.000 specified by law.

In  the  fiscal y ea r  1926 th ere  w ere sold 24,479 sealskins taken  a t 
th e  P r ib ilo f  Islan ds . T h e  agg reg ate  p rice  was $787,385.13. T he 
sales consisted o f 19.617 sk ins dyed black. 910 dyed C hata igne  d ’O r 
(golden ch es tn u t) , 3,777 dyed B ois de C am peche (logw ood b ro w n ), 
and  175 m iscellaneous skins.

In  th e  w in te r o f 1924—25 681 blue and 28 w hite  fox sk ins were 
take n  a t the P r ib ilo f  Island s. O f these, 341 blue and 28 w hite sk ins 
w ere sold a t pub lic  auction on S ep tem ber 24. 1925. T h e  gross p ro 
ceeds o f the  sale were $17,619. T h e  rem ain in g  sk ins w ill be disposed 
o f la te r . I n  the  w in te r o f 1925-26 705 blue and 20 w hite  fox pe lts
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w ere secured. Im prov em en ts in  th e  m ethod o f feed ing  foxes in  the  
w in ter  season on S t. G eorge Is la n d  and th e  extension  o f w in ter  
feed ing  to  S t. P au l Is la n d  undoub ted ly  have  im proved th e  cond ition  
o f the  an im als and  led to an  increase in  th e  b reed ing  stock.

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 he extension o f th e  cooperative  fish -nursery  p la n  rep resen ts th e  
o u ts tand in g  developm ent o f th e  y ea r  in th e  field o f fish cu ltu re . 
U n d e r th is  p lan  the bu reau  assists fish and gam e o rgan iza tion s in  
secu ring  a stock o f fish an d  advises as to th e ir  care and  d istr ib u tio n . 
T he  p r iv a te  o rg an iza tio n  fu rn ish es  the h a tc h in g  trou g hs , re a r in g  
ponds, fish food, and  o th er in c iden ta l item s. T h e  fish are  rea red  to 
th e  fingerling  size, and  w hen read y  fo r d is tr ib u tio n  the o rgan iza tion  
uses one-half th e  o u tp u t fo r  stock ing  its  s tream s a n d  th e  bureau  
d istr ib u te s th e  balance to ap p lica n ts  desirous of stock ing w aters in  
th e  su rro u n d in g  reg ion . I n  th e  case of tro u t, fo r  exam ple, th e  o u tp u t 
o f  f ry  a t the  bu re au ’s s ta tio n s is m uch g re a te r  th an  its  pond  system s 
w ill c a rry  to  th e  fingerling  stage. F u rth e rm o re , th e  num ber o f fish 
th a t  can be carr ied  in  each con ta iner d u r in g  th e  sp rin g  d is tr ib u tio n  
pe rio d  is ap prox im ate ly  ten  tim es g re a te r  th a n  i f  sh ipm en t be  p o s t 
poned  u n til fa ll. U n d e r artific ia l cu ltiv a tio n  a t th e  n u rse ry  i t  is 
possible to c a rry  v ir tu a lly  th e  en tire  num ber to  the  fin gerling  stage, 
w hen th e ir  ab ility  to  care  fo r them selves un d er  n a tu ra l conditions 
is  assured and  th e  b u reau ’s d is tr ib u tio n  fro m  th e  local p o in t to  a p 
p lic an ts  can be accom plished w ith  a m in im um  of loss a n d  expense. 
T he cooperative  fish n u rse ry  arouses th e  in te re st o f th e  pub lic  in 
th e  p rodu ction  an d  p ro tec tion  o f fish, b ring s financial su p p o rt from  
those m ost v ita lly  in terested , reduces th e  bu reau ’s d istr ib u tio n  costs, 
in sures the  re a r in g  o f a la rg e r  num ber o f f ry  to  th e  fingerling  sizes, 
and  sim plifies d istr ib u tio n . D u rin g  the  c u rre n t season n ine coopera 
tiv e  tro u t nu rserie s w ere opened, w ith  a prospective  o u tp u t o f 
765,500 fin gerling  fish.

In  keep ing w ith  the  g row in g  dem and fo r  fingerling  fish, the  bu reau  
increased its  o u tp u t from  136,954,000 in 1925 to  299.040,000 in 1926. 
R esu lts  ob ta ined  in  h o ld in g  young  salm on in re a r in g  ponds have 
been successful and  revea] the  necessity fo r  la rg e r  scale opera tions 
th ro u g h o u t th e  service. P o nd s are  be ing  expanded as ra p id ly  as

f
rac ticab le  to  m ake possible a m uch la rg e r  o u tp u t o f fingerling  fish.
n add ition , a cam paign  o f ed ucation  in  th e  best m ethods o f p lan tin g  

th e  fish in  th e  stream s is be ing  conducted.
T h e  to ta l o u tp u t o f the  bu reau ’s sta tion s in 1926 was 5,237,990,000 

eggs, f ry , and fingerling  fish, as com pared  w ith  5,301,860,000 in 
1925. A bou t 75 pe r cen t o f th is  to ta l is th e  o u tp u t o f th e  m arine  
sta tions, produced  a t bu t li ttle  m ore th a n  7 pe r cent o f th e  to ta l 
ou tlay  fo r fish cu ltu re . T he  p rin c ip a l source o f egg collections is the 
catch o f th e  com m ercial fishermen. T h e  cost o f th is  m arine  w ork 
was less th a n  $14 pe r m illion  eggs and  fry .

T h a t th e  su pp ly  o f shad  is decreasing  is ind ica ted  by th e  increas 
ing  difficulty o r ob ta in in g  a take  o f eggs com parable  w ith  those  of 
fo rm er years. A t th e  E d en to n  (N . C .) s ta tion  co m p arative ly  few 
eggs were taken , and  a t B ry an s P o in t, M d., less th an  10,000,000, as 
com pared  w ith  16,000,000 in  1925 and 35,000,000 in  1922.
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T o m a in ta in  th is  fishery i t  is suggested  th a t  the  S ta te s  give con 
s idera tio n  to  m ore res tric tiv e  m easures to  in sure  the  escapem ent o f a 
la rg e r  num ber o f fish to th e  sp aw ning  g rounds. T h is  m ay be accom 
p lished  in  various w ays, as by weekly closed pe riods and  th e  closure 
o f n a tu ra l sp aw ning  areas.

F ro m  th e  overflowed la n d s a long  th e  u p p e r M ississippi R iver, 
and  to  a lesser degree in  th e  low er reaches o f th e  r iv e r in  L ou isiana . 
149,815,000 fishes w ere sa lvaged  and  inocu lated w ith  3,145.000,000 
g lo ch id ia  o f fre sh -w a te r m ussels before th ey  w ere d istr ib u ted . M ore 
th a n  98 per cen t o f th e  fish a re  re tu rn ed  to th e  r iv e r  a t th e  po in t 
o f rescue, th e  balance being used to  su pp ly  ap p lica n ts  fo r  w arm - 
w a te r fishes in  th e  M ississippi R ive r reg ion, h o llo w in g  is th e  o u t 
p u t  o f fish and  eggs o f 1 2  o f th e  m ore  im p o rta n t com m ercial species:
B u f f a l o  f i s l i _ _ _ _

W h i t e f i s h _ _ _ _ _ _

C i s c o _ _ _ _ _ _ _ _ _ _

C h i n o o k  s a l m o n .  
S o c k e y e  s a l m o n .  
L a k e  t r o u t _ _ _ _ _

1 1 6 ,  5 7 3 ,  6 0 0  
2 0 S ,  3 4 4 ,  0 0 0  

9 5 , 0 8 0 ,  0 0 0  
6 2 , 9 2 1 , 9 0 0  
8 0 ,  2 4 7 ,  8 0 0  
3 1 ,  8 1 6 ,  4 0 0

P i k e  p e r c h _ _ _ _ _

C h u m  s a l m o n

C o d _ _ _ _ _ _ _ _ _ _ _

H a d d o c k _ _ _ _ _ _ _

P o l l o c k _ _ _ _ _ _ _ _

W i n t e r  f l o u n d e r .

2 1 3 ,  7 3 2 ,  2 0 0  
1 8 , 1 6 3 ,  5 0 0  

9 8 3 , 9 6 7 , 0 0 0  
1 4 5 ,  9 4 6 ,  0 0 0  
4 2 8 ,  7 8 8 .  0 0 0  

2 , 3 8 8 ,  0 5 7 ,0 0 0 '

B I O L O G I C A L  I N V E S T I G A T I O N S

W ith  th e  continued  decline in  abundance o f num erous im p o rta n t 
com m ercial species o f fish on bo th  ou r A tlan tic  and  Pacific coasts 
and  in  th e  in te rio r  w aters, i t  has become increasing ly  a p p a re n t th a t  
th e  g re a t problem  o f th e  fisheries to -day  is th a t  o f m a in ta in in g  th e  
su p p ly  so as to afford a m axim um  produ ction  fo r  a ll  tim e. T he 
problem s o f conservation , th erefo re , a re  th e  m ost im m edia te and  
u rg e n t problem s o f the  fisheries and  are  those upo n  w hich th e  scien 
tific investiga tions o f th e  bu reau  are  focused. B u t fishery science is 
so unorganized  th a t the  causes o f flu c tuating  abundance o f fish a re  
litt le  understood  an d  require  a stu d y  o f fund am en ta l and  o ften  ele 
m en tary  fac ts  in  aq ua tic  biology. F eed ing , m ig ra tion s, spaw ning,, 
g ro w th  and  developm ent, enem ies, an d  m o rta lity  a ll have  th e ir  in 
fluence in  an  un d erstan d in g  o f th e  fac to rs  th a t  contro l th e  abundance  
o f a species. B u t th e  abundance o f fish fluc tuates fro m  year to  year,, 
and  these fluc tuations are  due to m any  causes, such as th e  ch an g in g  
abundance o f food, th e  effect o f physica l env ironm en t, and  to various 
n a tu ra l or artific ia l influences such as com petition w ith  the  sam e o r  
w ith  d ifferen t species and th e  effect o f m an ’s ex p lo ita tion . B ecause 
o f th is  g rea t d ive rsity  o f causes, the  p rinc ip le  o f cooperative  or g rou p  
research  w hich has been fou nd  so effective in  o ther lines, has been 
ap p lied  to  the  m ajo r  p ro jec ts  o f the  d iv ision ’s w ork. F o r  exam ple,, 
the inv estig a tion  o f the cod fishery in th e  w estern N o rth  A tla n tic  
is now being  ca rried  on not only by th e  th re e  G overnm ents m ost d i 
rectly  concerned in the  p ro sp er ity  o f th is  fishery bu t is being  a p 
p roached from  several angles by th e  va rio us in s ti tu tio n s  conducting 
the  investigations.

T he p resen t sta te  o f th e  cod fishery and th e  d is tr ib u tio n  o f th e  
fish (in  po in t o f abundance) on th e  various fish ing  banks and  inshore 
areas is being  determ ined  by a sta tis tic a l analysis  o f the  reco rds of 
y ield. T he fac to rs affecting th e  abundance are  being  so ugh t by  
s tu d y in g  th e  em bryo logy a n d  early  life  h isto ry  o f th e  fish, its  period  
o f spaw nin g , ra te  o f developm ent, m ig ra tio n  fro m  bank  to bank,, 
localization  o f the  d is tin c t races o f th e  species, and  th e  physica l fa c 
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to rs , such as te m pera tu re , sa lin ity , and gas content o f the  w ater, th a t  
affect th e  fish th ro u g h o u t its  e n tire  life. I t s  food h ab its  also are  
be ing  in vestiga ted , to ge th e r w ith  v a ria tio n s  in  th e  cha racter  and  
abun dance  o f th e  m icroscopic o rgan ism s upon w hich  i t  m ust depend 
fo r  food in its  early  period  o f g row th . T hus , s ta tistic ians , b iolo 
g ists , b iochem ists, p lank tono log ists , and  oceanographers are  cooper 
a t in g  to a degree  never a tta in ed  here to fo re , each conducting  in ves ti 
g a tion s th a t  in d iv id u a lly  m ay be considered problem s in  pu re  science 
b u t  w hich  are  so coord inated  an d  cen tra lized  th a t  com plete u n d e r 
s ta n d in g  o f th e  fishery and  its  problem s is ra p id ly  being  a tta ined .

T h is  w ork, in  add itio n  to  in vestig a tions o f o th er  com m ercially im 
p o r ta n t  fish in  th e  w estern  N o rth  A tlan tic , is be ing fo stered  and to 
a la rg e  degree  coord inated  by th e  N o rth  A m erican  C om m ittee on 
F ish e ry  In ve stig a tio ns , com posed o f delegates from  C anada. N ew 
fou nd land , F ran ce , and  th e  U n ited  S ta tes.

W hile  th e  p rin c ip le  o f g ro up  research  is be ing  app lied  to  th e  
bu reau ’s inv estig a tion s as f a r  as possible, th e  dem ands upon  i t  fo r 
such  inv estig a tion s are  so num erous, th e  in te res ts  so diverse, and  
th e  areas to  be covered so g rea t, th a t  in  m any  lines research  is se 
rio us ly  hand icapped . T h ro u g h  cooperative  arrang em en ts w ith  the  
severa l S ta te  fish com m issions, how ever, m uch m ore has been ac 
com plished  th an  w ould have been possible o therw ise. J o in t  in ves ti 
g a tion s by  F ed e ra l and  S ta te  G overnm ents, in c lu d in g  w ork  in th e  
S ta te s  o f G eorg ia , N o rth  C aro lina , C a lifo rn ia , O regon, W ash in g ton , 
M ich igan , and  W isconsin, have been continued, and  ad d itio n al p ro j 
ec ts have  been u nd ertake n  in S o u th  C aro lin a  and Texas.

I n  su rv ey in g  th e  y e a r’s accom plishm ents, g ra tify in g  p rogress can 
be noted . I n  the  N o rth  A tlan tic  reg ion, in  ad d itio n  to  m ate ria l 
increases in  ou r know ledge o f th e  oceanographic  an d  genera l ecologi - 
ca l fac to rs affecting  th e  lives o f a ll fish o f th e  reg ion , rea l advances 
have  been m ade in  a cq u ir in g  a n  u n d e rs tan d in g  o f th e  lim ita tio n s 
upon  th e  source o f su pp ly  o f cod in the  G u lf  o f M aine  and  in  the 
N an tucke t-L ong  Is la n d  regions. S tud ies o f th e  m ig ra tio n  and 
sp aw ning  h ab its  o f th e  adu lts  and  th e  d is tr ib u tio n  o f th e  young  by 
ocean cu rre n ts  ind ica te  th a t  the  stock in  M assachusetts B ay  is d is 
t in c t fro m  th a t  f a r th e r  n o r th  b u t is dependen t upon stocks in  o ther 
and  as ye t unknow n regions.

F u r th e r  investiga tions o f th e  in terdependence  o f variou s shore  an d  
offshore areas have  been m ade possible by  the  acqu isition from  the  
N avy  d u r in g  th e  p ast ye ar  o f an  excellen t seaw orthy  research  ves 
sel. I n  add itio n  to  oceanographic  w ork, th e  vessel w ill be used in 
th e  cod, pollock, and  haddock  stud ies and  in the  m ackerel in vesti 
g a tions. T he know ledge o f these fisheries th u s  ob tained gives 
prom ise  o f affording , fo r th e  first tim e, m eans o f d iscovering  de p le 
t io n  shou ld  i t  occur and  m eans o f devising  reg u la tio ns  fo r the 
th re a ten ed  areas— a scientific contro l essential to  safe  expansion  o f 
th e  fish ing in du stry . T he subm ission o f an  extensive  re p o rt on the  
p lan k to n , and  th e  v ir tu a l com pletion o f one on th e  oceanography  
o f  the  G u lf  o f M aine, m ark  the  cu lm ination  o f m any ye a rs’ stud y  
and  p rovide  in fo rm atio n  as to th is  ric h  fishery reg ion  w hich is 
p robab ly  m ore com plete th a n  th a t  o f any  o th e r are a  on the  A tlan tic  
coast.

T he m ackerel inv estig a tion  in itia ted  la s t ye ar  has been continued 
a n d  p rog ress has been m ade in  d e te rm in in g  th e  age o f fish com pos 
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in g  th e  various runs. T h e  s tu d y  o f m ig ra tion s, by m eans o f ta g g in g  
experim en ts, has been con tinu ed ; and  analyses w ith  the  view to 
d iscovering  the  cause and also o f fo re te llin g  th e  occurrence o f fluc 
tu a tio ns  in  abundance o f th is  e rra tic  b u t va luab le  species o f fish 
have been a ttem p ted .

O u r know ledge o f th e  fishes o f th e  C hesapeake B ay  has been m a 
te r ia lly  increased by an  extensive re p o rt based on severa l years of 
field w ork ju s t com pleted, w hich  no t on ly  gives descrip tions and 
a u th o rita tiv e  account o f  th e  system atic  re la tio nsh ip s o f a ll the  fishes 
know n to  occur in  th e  region, bu t includes a  g re a t am o u n t o f  in 
fo rm a tio n  on the  n a tu ra l h isto ry  o f th e  m ore im p o rta n t species. 
T he fisheries fo r  the  m ore valuab le  fishes also are  tre a ted  a t some 
length .

I n  com pliance w ith  u rg e n t requests and  offers o f coopera tion , 
fishery in vestiga tions on an  increased scale have been conducted  a t 
various po in ts  on th e  S o u th  A tlan tic  and G u lf  coasts. T h e  fisheries 
here  are  la rgely  fo r shore  species and  are  conducted near th e  coast or 
in  inclosed lagoons or sounds. T he y  are  p a r tic u la r ly  subject 1 o 
po llu tion  and  overfishing  and m any  o f them  show unm istakab le  
signs o f deple tion . T he m u lle t fishery, w hich  y ie lds app ro x im a te ly  
40,000,000 pounds ann ua lly , is th e  m ost im p o rta n t in  th e  region. 
Because o f signs o f  decline th is  fishei-y has received first a tten tio n , 
w ith  enco urag ing  results. T he  studies show  th a t  th e  coasta l m ig ra 
tions o f th e  m ulle t a re  m uch m ore re s tr ic te d  th a n  fo rm erly  w as su p 
posed, and  th a t  th e  problem s o f conservation  are  o f local significance 
only. Specific recom m endations fo r ap p lica tion  in  th e  m ost seriously  
th rea ten ed  areas a re  be ing p re pa re d .

A  tho ro ug h  inv estig a tion  o f th e  de struc tion  o f im m atu re  fish by 
va rious fish ing  ge ar  in -N o rth  C aro lina  disclosed the  fac t th a t  pound 
nets fished in  th e  sounds a re  a  very w astefu l ty p e  o f gear, and  cause 
th e  destruc tion  a t c er ta in  tim es o f y ea r o f m ore th a n  54 p e r  cent, by 
num ber, o f th e  g ra y  t r o u t  or squeteague caug h t, and  as h ig h  as 97 
p e r  cent o f th e  h a rv e s t fish u n d e r m arketab le  size. H a u l seines were 
not found to  be destructive  o f im m atu re  fish. Specific recom m enda 
tions were m ade fo r th e  e lim ina tion  o f th is  tvaste in  th e  pound-net 
fishery and fo r the p ro tec tion  o f squeteague by  closed seasons, w hich 
w ere adop ted  p ro m p tly  by  th e  S ta te  fisheries au tho rities.

T he  life  h is to rie s and  h ab its  o f th e  sp o tted  tro u t o r squeteague, 
redfish, an d  black d ru m , the  m ost im p o rta n t food an d  gam e fishes 
o f T exas, also are  be ing  in vestig a ted  w ith  S ta te  cooperation  in  o rder 
to  de term ine  th e  p ro p e r  m eans o f conserv ing  th e  su pp ly  th a t is 
th o ug h t to  be seriously  reduced. A  re p o rt on th e  p re lim in a ry  su rvey 
has been p rep a red  fo r pu b lic a tio n  w hich  po in ts  out serious w eak 
nesses in  th e  ad m in is tra tio n  and  contro l o f th e  fisheries an d  recom 
m ends necessary changes. T he field w ork  now un d er w ay shows 
p ro m is in g  possibilities.

O ne o f th e  g rea te st tasks  o f  th e  B u reau  o f F isheries, an d  a t the 
sam e tim e one o f th e  g rea te st o p p o rtu n itie s  fo r pub lic  service, is 
th e  conservation  o f th e  sa lm on fisheries o f the  Pacific coast. These 
fisheries, w hich are  am ong th e  m ost va luable  in  th e  w orld , p ro 
ducin g  ann ua lly  m an u fa c tu red  p rodu cts va lued  a t  from  fo r ty  to  fif ty  
m illion  do llars , have  show n serious decline in  m any  localities due to 
long-con tinued  overfishing. I n  cooperation  w ith  th e  In te rn a tio n a l
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Pacific  Salm on  In v es tig a tio n  F ed e ra tio n  th e  bu reau  lias estab lished 
a la b o ra to ry  a t S eattle , W ash., and  th e  fo rm er chief o f th e  d iv i 
sion o f scientific in qu iry  is in  cha rg e  of a p ro g ram  o f inv es tig a tion  
of th e  salm on o f th e  en tire  P acific  coast. T h e  b u reau ’s in ves ti 
g a to rs a re  co nducting  in tensive studies in  A lask a  and on th e  C olum 
bia R iv e r in  W ash in g ton  an d  O regon. S tud ies on th e  m ig ra tio n  
o f fish and o f the  im portance  and  p roductiveness o f various sp aw n 
ing areas are  be ing  continued, and  a rep o rt on ta g g in g  experim en ts 
in 1924 and  1925 is in  press, w hich w ill a id  m ate ria lly  in  d ra f t in g  
effective and  wise reg u la tions. E x p e rim en ts  in  severa l im p o rta n t 
salm on stream s in  A laska , begun severa l years ago, a re  now being  
b ro u g h t to  com pletion , w hereby i t  is  hoped to  be able to  de term ine  
th e  p rob ab le  volum e o f fu tu re  ru ns  based on th e  know n num bers 
o f sp aw ning  fish and  the  pe rcen tage  o f escapem ent o f spaw ners 
necessary to  m a in ta in  th e  stock. T he  m ark in g  ex perim en ts con 
ducted on th e  C olum bia R iv e r in  coopera tion  w ith  th e  O regon F ish  
C om m ission have  y ielded valuable  results , not on ly  in m ak ing  know n 
th e  hab its  o f th e  sa lm on o f th is  reg ion  b u t in  p ro v in g  th e  im po r 
tance o f changes in fish -cultu ral m ethods in vo lv ing  th e  use o f re a r 
in g  pon ds fo r  ho ld in g  th e  salm on f ry  u n til  read y  fo r  libera tion . 
I n  ad d itio n  to studies on the  chinook salm on, th e  life  h isto ry  o f  
th e  blueback salm on in the  C olum bia  R iv e r also has received a tte n 
tion.

T he  inves tiga tion  of th e  A laska  h e rr in g , begun  la st ye ar , has been 
continued. M ate ria l p ro gre ss has been m ade on such fun da m en ta l 
problem s as the  com position o f th e  fish stock, n a tu ra l fluc tuations 
in abundance, and  th e  detection  and  p reven tio n  o f overfishing.

A  com prehensive re p o rt on th e  com m ercial fisheries o f th e  G rea t 
L akes was pub lished  la st y e a r ; a re p o rt on de ta iled  stud ies o f th e  
life  h isto ry  of th e  lake h e rrin g  o f L ake H u ro n  has been sub m itted , 
and  an  equally  com prehensive stud y  o f  th e  system atic  re la tion sh ip s 
and  n a tu ra l h is to ry  o f  the  w hitefishes o f th e  G rea t L akes has been 
b ro ug h t to  v ir tu a l com pletion . M inor inv estig a tio ns  in  th is  reg ion  
include  a p re lim in a ry  su rvey o f th e  de struc tive  ac tion  o f seines 
and  o ther ge ar in  th e  v ic in ity  o f S an dusky , O hio.

I n  response to  th e  g row th  o f pub lic  in te re s t in  th e  developm ent 
of aqu icu ltu re , o r w a te r fa rm in g , th e  bu reau  is  g iv in g  a tten tio n  to  
the  problem s o f develop ing  th e  fishery y ield  in  in te rio r  w aters. 
E ffo rts  a re  being  m ade no t on ly  to  im prove p rac tica l fish -cu ltu ra l 
p rac tices in  F ed e ra l and  S ta te  ha tcheries, b u t stud ies on th e  phy sio l 
ogy and n u tritio n  o f fishes, th e  p reven tio n  and tre a tm en t o f disease, 
and th e  developm ent o f a su pe rio r brood stock a re  be ing  carrie d  on a t 
an ex perim en ta l ha tc h e ry  and  a t severa l o f th e  stations. E x tens ive  
experim en ts in  pond cu ltu re  have  been u n d erta k en  w ith a view to 
increasing  th e  p roductiveness o f ponds an d  m ore  fu lly  u tiliz ing  
m arshy  low lands as sources o f food su pp ly  and  rec rea tion . H ig h ly  
sign ifican t studies on th e  basic food su pp ly  in  fre sh -w a te r lakes have 
been continued as a p a r t  o f th is  p ro g ram  in  cooperation  w ith  th e  
U n iv ersity  o f W isconsin, an d  a re p o rt th a t  add s m a te ria lly  to  ou r 
know ledge o f th e  subject has been subm itted .

F o llow ing  th e  p lan s adop ted  w hen th e  oyster inv estig a tion s w ere 
reo rgan ized  d u r in g  th e  la s t fiscal vear, p re lim in a ry  su rveys o f oyster 
g ro un ds  on th e  A tlan tic  and  G u li coasts w ere con tinued  in  an  effort
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to  determ ine  th e ,cause  and  discover th e  rem edy fo r th e  serious de 
cline in  oyster p ro duction . A t  th e  close o f successful experim en ta l 
w ork in  th e  L o n g  Is la n d  S ound reg ion  and in  M assachusetts, a 
tho ro ugh  su rvey o f T exas w ate rs was un dertaken , in ves tig a tion s in 
G eorg ia  w ere continued, and  a  b r ie f  su rvey o f S ou th  C aro lina  w aters 
w as m ade.

A s a resu lt of these su rveys p re lim in a ry  recom m endations fo r 
im m edia te im provem en ts in  p la n tin g  oysters and  fo r  th e  correction  
o f va rio us com m ercial p rac tices w ere m ade, and fo rm  th e  basis  fo r 
m ore  in tensive ex perim en ta l and  field w ork  on these problem s.

S tud ies w ere  m ade o f th e  sca llop  in  N o rth  C aro lin a , th e  fre sh 
w a te r m ussel in  th e  M ississippi R ive r B asin , clam s on th e  coasts of 
W ash in g ton , O regon, and A laska , and  d iam ond-back te r ra p in  cul 
tu re  in  N o rth  C aro lina . D u rin g  th e  year an extensive  su rvey  o f the  
m ussel resources o f A rk an sa s w as m ade to  determ ine  th e  best m eans 
o f  p ro te c tin g  them  from  overfishing. R ecom m endations were fo rm u 
la ted  and  w ere adop ted  a t once by  th e  S ta te  au th o ritie s an d  p u t in to  
im m edia te  effect.

W hile  th e  d ivision o f in qu iry  has m ain ta in ed  its  le ad ing  position  
as a research  u n it  in  th e  developm ent o f know ledge essen tia l to  the  
p ro p e r care o f th e  fisheries, i t  also has ren dered  no tab le  service in 
d is tr ib u tin g  such in fo rm atio n  to  th e  public. N ot only are  th e  fin 
ished resu lts  o f researches pub lished  as techn ica l pape rs, bu t advance 
in fo rm a tio n  on tim e ly  subjects is m ade availab le  as economic c ir 
cu lars, m im eographed  and  ty p e w ritte n  m em oranda, and  le tte rs . 
D u r in g  th e  p a s t ye ar  m em oranda and  le tte rs  were w ritten  on a wide 
v a rie ty  o f  subjects— on the  care and  re a r in g  o f fish in  ponds and  
a q u a ria ; th e  p rop ag a tio n  o f fish, frogs, te r ra p in , sn ap p in g  tu rtle s, 
and  o th er aquatic  an im als; th e  tre a tm e n t and  con tro l o f fish diseases; 
th e  identification  an d  d is tr ib u tio n  o f l i t t le  know n species o f  fish ; 
the source o f su pp ly  and u tiliza tio n  o f va rio us species; th e  effects 
o f po llu tion  o f certa in  riv e rs and  h a rb o rs on fish and shellfish; and  
va rious o th e r questions on the  lives and  h ab its  o f food and gam e 
fishes. T h is  d issem ination  o f in fo rm atio n  to  th e  pub lic  is g rea tly  
fac il ita te d  by th e  free  use o f th e  bu reau ’s files and  reco rds by new s 
pa p e rs  an d  various synd icated  in fo rm atio n  services.

F I S H E R Y  I N D U S T R I E S

C onditions in  th e  fisheries d u r in g  1925 com pare very fav orab ly  
w ith  those in  th e  p a s t few  years. Vessel lan d in g s a t th e  New E n g 
land  p o rts  w ere above no rm al in q u a n tity  in  consequence o f u n 
u sually  la rg e  m ackerel and  haddock  land ings. A lth o u g h  the  average  
prices declined s ligh tly  the  to ta l va lue  o f p rodu cts was su bs tan tia lly  
g rea te r  th an  in 1924. S eattle  lan d in g s were below those o f 1924 
in  q u a n tity  and value. T he can n in g  in d u s try  p roduced  g rea te r 
q u an tities  o f n early  a ll varieties o f canned fishery p rod uc ts, th e  to ta l 
va lue  being  considerably above th a t  o f recent years. B y-p rodu cts 
also were produced  in la rg e r  qu an tities  an d  w ere o f g rea te r value. 
E x p o rts  o f edible fishery p rodu cts showed an u p w ard  tren d , w hile 
im po rts  fo r consum ption  w ere sl ig h tly  less.

W hile  1925 m arked  no spec tacu lar  changes, th e  fishery industries, 
by reason o f la rge  ga ins in can n in g  and  filleting , seem to  be in  a 
m ore p rosperous and  stab le cond ition th an  in  an y  ye ar since the
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po stw a r depression. E sp ecia lly  encourag ing  a re  th e  advances m ade 
in  th e  p re p a ra tio n  and m ark e tin g  o f  fishery p rod uc ts, th ou gh  con 
d ition s are  ye t f a r  from  ideal in  these respects.

T h ro u g h  its  d ivision  o f fishery ind ustries , th e  bu reau  h a s been 
o f d ire c t service to  th e  fishery in d u stries  by  th e  collection an d  p u b li 
ca tion  o f fishery sta tistics, techn ica l research , and  d issem ination  o f 
p ra c tic a l in fo rm a tio n  to  th e  in d u stry . Vessel land in gs  o f fish in  
1925 a t th e  p o rts  o f B oston  and  G loucester, M ass., an d  P o r tla n d , 
Me., as show n by sta tistic s collected an d  pub lished  m o n th ly , to ta led  
216,869,000 po u nd s valued  a t  $8,115,570, as com pared  w ith  th e  p re 
ced ing  5-year average  o f 169,382,000 pounds valued a t  $6,691,936. 
A  no tew o rthy  im provem en t in  th e  d issem ination  o f sta tis tic s o f th e  
cold-storage ho ld ings o f  fish has been th e  is su ing  o f a  p re lim in a ry  
m im eog raph ed  sta tem en t, w hich m akes these  sta tis tic s availab le  to  
the  tra d e  w ith in  15 days o f th e ir  collection. T h e  tra d e ’s ap p rec ia 
tion  o f th is  service has been p a r tic u la r ly  g ra tify in g . S ta tis tic s o f 
canned fishery p rodu cts show ed a p ro d u ctio n  valued a t  $80,577,000, 
as com pared  w ith  $72,165,000 in  1924, and  by-p rod ucts  va lued a t 
$14,600,000, as com pared  w ith  $10,309,000 in  1924.

T he New E n g lan d  S ta te s  w ere canvassed fo r  sta tis tic s on the  p e r 
sonnel, investm ent, and y ield  in  th e  fisheries and  fishery in dus tries 
fo r  1924. I n  th a t  y ea r 24,513 pe rsons w ere  em ployed, th e  in ves t 
m en t was $28,562,000, an d  th e  y ield  o f the  fisheries w as 406,822,000 
pounds valued a t $18,818,000 to  th e  fisherm en.

A t th e  p resen t tim e th e  bu reau  is com pleting  a  canvass o f the  
m ajo r  geograph ica l sections o f th e  co un try  once in a five-year period . 
A n n u al sta tis tic s are  v ita l fo r  th e  d e te rm in atio n  o f th e  abundance 
o f fishes, an d  p rov ide  th e  best in su ran ce  ag a in st dep le tion  and  a t 
th e  sam e tim e ag a in st ill-adv ised  leg isla tio n  h a s ti ly  p rov ided  to 
m eet a p p a re n t bu t no t rea l dep le tion . T h e  bu reau  is seeking  to 
ob ta in  such sta tis tic s by enco urag ing  th e ir  collection by  th e  S ta tes, 
an d  th e re  seems to  be some p rom ise  o f p ro gre ss in  th is  respect. T he  
P acific  C oast S ta te s have  system s fo r th e  collection o f sta tistic s 
o f such c h a rac te r th a t  i t  ha s been possible, by sup p lem en ting  them  
w ith  some field w ork, to  com pile fa ir ly  com plete sta tis tic s fo r  the  
years 1923 to  1925. C onnecticu t has begun to  collect com plete a n 
n u a l sta tistic s, and  some o f th e  S ta te s  on th e  G rea t L akes are  col
le c tin g  incom plete sta tistics.

T h e  crab  fishery o f C hesapeake B ay  w as th e  sub jec t o f an  in vesti 
g a tio n  begun a t th e  so lic ita tion  o f m en in  th e  in d u s try  in  1924 and 
continued  to  th e  end o f 1925. T h is  in ves tig a tio n  w as perfo rce  of 
a  s ta tistic a l n a tu re  and  d irec ted  to w ard  d e te rm in in g  th e  cause of 
scarc ity  in  recent y ears and  th e  m eans fo r  conserv ing  and increas 
in g  th e  stock o f  crabs. A s a  re su lt a  p re lim in a ry  re p o rt w as issued 
in  D ecem ber, 1925, p o in tin g  o u t th a t  th e  abundance  o f crabs has been 
declin ing  since 1908 an d  reached  its  low est ebb in  1925; th a t  the  
stock  o f crabs in  M ary lan d  and  V irg in ia  is  in te rd e p e n d e n t; and  
th a t  considerable  w aste, am ou n tin g  to  75 p e r  cen t in  some cases, oc 
cu rre d  in  th e  “ sh edd ing  ” o f “ peeler ” crabs. I t  was recom m ended, 
th erefo re , th a t  a 30 p e r  cen t red uction  be effected in  all fo rm s o f 
crab  fish ing, and  th a t  none b u t tru e  peeler crabs  be pe rm itte d  to  be 
take n  by  “ s h e d d e r” houses. F av orab le  action  on these recom 
m endations a lrea d y  has been ta k en  by  V irg in ia , and  i t  is  expected
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th a t  M ary lan d  w ill follow  w ith  s im ila r ac tion  a t th e  next m eeting 
o f  her leg isla tu re .

S ta tis tic s  on th e  abundance and re la tive  sizes o f m ackerel are 
be ing collected an d  prom ise  in  tim e to  y ield  in fo rm atio n  o f p a ra 
m ount im portance  to  an u n d ers tan d in g  o f th e  reason fo r  th e  tre 
m endous fluc tuations in the  y ield  o f th is  fishery and m eans fo r 
fo recas ting  abundance  several years in  advance. T h is  m ethod of 
a tta ck in g  the  problem s o f th e  fisheries a lre ady  has been dem onstra ted  
by E urop ean  natio ns to be efficacious and  o f g rea t value, and  th is  
w ork should  be ex tended  to o ther im p o rta n t but little -u nd ers too d  
fisheries.

'I n  its  p ro g ram  o f technologica l research , th e  bu reau  recognizes 
th a t  conservation  should be app lied  to  fishery p rod u cts as w ell as 
to  fish life. I f  th ere  is w aste  in  p rese rv in g  an d  m ark e tin g  fish or 
in  m ak in g  use o f by -p rod ucts, tru e  conservation  is n o t effected. 
T hrou g h  technologica l research  to  b rin g  abou t m ore efficient u tiliz a 
tion  o f fishery p rod uc ts, by im prov in g  ex is ting  and  develop ing  new 
an d  b e tte r  equipm ent, m ethods, p rod uc ts, an d  processes w ith in  the 
d ifferen t b ranches o f the  fish ing in d u s try , and  by  show ing how 
p ro p e rly  to  u tilize  w astes and by-p roducts, th e  bu reau  is endeavoring 
to  effect th e  g rea te st possible conservation  o f fishery p roducts. 
F ew  rea lize  the  im portance  o f w ell-d irected , adequate ly  sup po rted  
technologica l research. R ap id  p ro gre ss in in d u s try , and  th is  a p 
p lies p a rtic u la r ly  to th e  fisheries in dus tries, depends la rg ely  upon 
such w ork  com bined w ith  th e  ap p lica tion  o f sound business p rinc ip les.

W ork  w as co n tinued  th ro u g h o u t the  y e a r  on th re e  m a jo r lines 
o f research—p rese rva tion  o f nets, c ann in g  o f sard ines, and  th e  
u tiliza tion  of by-p roducts.

E ffo rts  to w ard  b rin g in g  abou t the  com m ercial developm en t o f a 
mew process o f p re p a r in g  sard in es developed by  th e  bu reau  are  m eet 
in g  w ith  success. T w o sm all p lan ts  in M aine  and  one in  C anada 
have erected equipm en t and  are  us in g  th e  new  process. T he  p rod u ct 
p re p a re d  by these  p lan ts  is rece iving  m uch fav or. A n o th e r season 
undoub ted ly  w ill see ad d itio n al developm ent.

L arge-scale  p rac tica l tests  o f copper oleate and copper oleate- 
copper p a in t were conducted in cooperation  w ith  fisherm en a t severa l 
po in ts  on the A tlan tic  coast. These tests, w hich  are  still u n d e r w ay, 
show  the  rea l sav ing  th a t  can be ob tained by the  p ro p e r  use o f  copper 
com pounds on various k inds o f gear. T o offset th e  h ig h e r cost o f the  
copper-olea te  tre a tm en t th e  bu reau  now is expe rim en ting  w ith  o th er  
copper com pounds in an endeavor m a te ria lly  to  low er the  cost o f 
trea tm en t.

R esearch upon decreasing  losses in p ro te in  and oil w asted in press 
liquors now d iscarded  in  m an u fa c tu rin g  fish m eal and  oil was c a rrie d  
on  th ro u g h o u t th e  year. S h rim p  canners in  T exas, faced  w ith  the  
necessity o f u tiliz in g  th e ir  w aste p rod uc ts , were advised by the 
bu reau  as to  th e  k ind  o f process and  equipm en t best su ited  fo r  th e ir  
purposes. I t  w as also possible to  show them  how a reasonable  p rofit 
co u ld  be m ade from  such operations. S im ila r a tten tio n  w as given to  
th e  u tiliza tio n  o f m ark e t w aste an d , in  p a r tic u la r , w aste fro m  h a d 
dock-filleting  operations.

T he  in d u stry  itse lf has show n p rogress in fisheries technology. In  
th e  fresh-fish  field th ere  has been a la rg e  increase bo th  in  th e  am oun t
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of fish filleted an d  in  th e  num ber o f concerns th ro u g h o u t th e  co un try  
th a t  have  adop ted  th is  p ractice . T h is  im proved  m ethod o f  m a rk e t 
in g  has done m uch to  pop u larize  an d  increase  th e  consum ption  o f 
fish. I t  also tends to  e lim inate  w aste by  co ncen tra ting  la rg e  am ounts 
o f offal in  one place, m ak ing  its  m an u fa c tu re  in to  fish m eal profitable.

In  th e  cann ing  field th ere  w as m arked  im provem en t bo th  in  salm on 
and  in  M aine  sardines. T he  m enhaden in d u s try  also took  definite 
steps  to w ard  im prov in g  th e  q u a lity  o f its  fish m eal an d  oil by  in s ta ll 
in g  re f r ig e ra tin g  m ach inery  fo r  b rine-cooling  fish aboa rd  sh ip . 
S team ers so equipped  can be opera ted  to m uch be tte r  ad va n tage  be 
cause i t  is  seldom  necessary to re tu rn  to  p o r t w itho u t a reasonab le  
load o f fish. A lso, it  is possible to go to th e  best fish ing g rou nd s in 
s tead  o f be ing  com pelled to fish close to  th e  fac to ry .

T he fish ing  in d u s try  as a whole m ade definite p lan s fo r  conducting  
a n a tio n a l adv e rtis in g  cam paign  to  increase th e  consum ption  o f fish. 
T h is  should b rin g  abou t va luable  changes, as m ost o f th e ir  efforts 
a re  to  be expended in  im prov in g  technological p ractices.

V ery  tru ly  yours.
Henr y O’Mal l ey, 

Commissioner o f Fisheries.



L IG H T H O U S E  S E R V IC E

Depa r t ment  of Commer ce,
Bur eau of Light houses,

Washington, Ju ly  1, 1926.
H on. Her ber t  Hoover ,

Secretary of Commerce.
Dear  Mr . Secr et a r y: In  response to yo u r req ues t, I fu rn ish  th e  

follow ing rep o rt upon  th e  w ork of th e  service du ring  th e  p a s t fiscal 
ye ar:

M O R E  I M P O R T A N T  A C T I V I T I E S  O F  T H E  L I G H T H O U S E  S E R V I C E

D U R I N G  T H E  Y E A R

T h e  rad io  beacon system  has been m ater ia lly  ex tended. Tw elve  
add ition al sta tio n s  w ere established  (hiring th e  year, a t  th e  lig h t 
houses a t  S o u th  P ass, L a .;  G a lveston  J e t ty ,  T ex .; Los Angeles H a r 
bor, C alif.; P o in t A rguello, C alif.; P o in t Sur, C alif.; C ape B lanco , 
O reg .; Buffalo, N . Y . ; D e tro it R iver, M ic h .; M an itou , M ic h .; D e to u r, 
M ich .; W hitefish P o in t, M ich .; and  D evils Island , W is. R ad io 
beacon insta lla tions  were p rac tica lly  com pleted  a t 2  o th e r s ta tio ns , 
an d  are in  progress a t  1 1  s ta tio ns . A t th e  close of th e  fiscal y e a r  
th is  service h ad  in com m ission 26 rad io  beacons, and  sh o rtly  a fte r 
w ards th ere  were 28 s ta tio ns , those a t  C ape  S pencer L igh thouse , 
A laska, and  on P o rtla n d  L ig h tsh ip , M e., ha v in g  been p u t  in  ope ra 
tion . T hese  rad io  beacons are  be ing  op era ted  w ith o u t an y  add itional 
personnel a t  th e  s ta tio ns . T h e  first s ta tio n  on th e  G re a t L akes w as 
estab lished  in Ju ne , 1925, and six o th er  s ta tio n s la te r  in  1925; w ith in  
a y e a r ’s tim e th is  system  of nav ig atio n  has com e in to  extensive  and 
successful use on th e  L akes and th ere  is u rg en t need  for a few add i 
tional sta tio ns . T he  first s ta tio n s  on th e  G ulf co as t ha ve  also been 
estab lished  th is  year. P rep a ra tio n s are  in  progress fo r te stin g  the  
usefulness of rad io  beacons in congested w aters, and th is  will be done 
in L ong Islan d  Sound. A p p a ra tu s  is being te sted  for synchron iz ing  
th e  signals from  ad ja cen t rad io  beacon s ta tio n s  so as to  p rev en t th e ir  
in terference  w ith  each o ther. V ery favorab le  resu lts  con tinue  to be 
o b ta ine d  from  bearings on th e  rad io  beacons take n  w ith  rad iocom 
passes on sh ipboard. V ery no tab le  in stances of th e  value  of th e  
radiocom pass on sh ipboard  occurred  du ring  th e  year, especially th e  
rescues in  m id-ocean by  th e  steam ers Roosevelt and  Westphalia, of 
vessels loca ted  by  th is  m eans.

P rogress was co n tinued  in ex tend ing th e  a u to m a tic  sy stem  of oper 
a tin g  ligh ted  aids. D u rin g  th e  y ea r  au tom atic  ligh ting  a p p a ra tu s  
was in sta lled  a t 83 sta tio ns . A t th e  end of the  fiscal ye ar  th e  to ta l 
nu m ber of au to m a tic  ligh ts on fixed s tru c tu re s  in  com m ission was 
1,093 (no t including som e p a rtia lly  au to m a tic ), and  in  add itio n  
th ere  were 751 buoys w ith  au tom atic  lights, or a to ta l of 1,844 in 
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th e  L ig h thouse  Service. T h e re  are also 1 2  fog bells opera ted  
au tom atica lly .

L arge  econom ies ha ve  been effected th ro u gh  these  in sta lla tion s of 
au tom atic  ap p a ra tu s, which is op era ted  efficiently a t m uch  less cost 
of m ain tenance . F u r th e r  im p o rta n t econom ies have  been m ade by 
th e  g roup ing  of m inor ligh ts un d e r th e  care  of keepers of near-b y  
s ta tio n s  o r of a single ligh t a tte n d a n t. A large saving in th e  cost of 
rad io  and  o th e r eq u ip m en t and supplies was effected by  th e  tran sfe r 
of su rp lus m ate ria l from  th e  N av y  and o th e r d epa rtm en ts . M a te ria l 
savings will re su lt from  transfers  of rea l e s ta te  au tho rized  by  recen t 
legislation.

A t th e  end of th e  fiscal y e a r  th e  L ig h thouse  Service w as m ain 
ta in in g  a to ta l of 18,130 aids to  nav iga tion , a n e t increase of 266 
du rin g  th e  year, n o tw ith s ta n d in g  th e  fa c t th a t  694 aids w ere dis 
con tinu ed  during  th e  year. Of th e  to ta l aids 6,460 are  ligh ted  and 
8,901 are floating.

T h ere  w as a n e t red uction  du ring  th e  y ea r  of 81 in th e  nu m ber of 
em ployees in  th e  L ig h thouse  Service, and  th e  to ta l nu m ber on Ju n e  
30, 1926, was 5,880. T h is nu m ber is s ligh tly  less th an  th e  to ta l 
n um be r of 5,899 in 1918, e igh t years ago, in  w hich tim e th ere  has 
been an increase of 2,457, o r 15 pe r cen t, in  th e  nu m ber of aids to 
nav ig atio n  m ain ta ined . T h e  n um be r of em ployees is now  only 1 0 2  

m ore th an  th e  to ta l nu m be r in 1910, a lthough  in these  16 years 
th ere  ha s been an increase  of 6,417, o r 55 pe r cen t, in th e  num ber of 
aids to  nav ig ation  m ain ta in ed  by  th e  L igh thouse  Service. T h e  num 
ber of aids to  nav ig atio n  m ain ta in ed  for each 1 0 0  em ployees has in 
c reased from  203 aids in 1910 to 308 aids in 1926.

T h e  m ost im p o r ta n t ligh thouse  con struc tion  in progress du ring  
th e  y ea r  w as th e  lig h t and  fog-signal s ta tio n  a t  C ape  S pencer, A laska, 
w hich is now n ear ly  com p leted ; th is  s ta tio n  w as p laced  in com m is 
sion in  D ecem ber, 1925. T h e  con stru ctio n  of a ligh thouse  to  replace 
th e  lig h tsh ip  a t  M a rtin  R eef, in th e  n o rth e rn  p a r t  of L ake H u ro n , 
w as in progress, being ab o u t one-half com pleted. W ork  w as con 
tinued  on th e  im p o rta n t sta tio n  on M ilw aukee B re akw ater , and  th e  
con stru ctio n  of th e  new s ta tio n  a t  P o in t V incente , C alif., w as com 
p le ted . A sm all te n d e r for w ork on th e  C o lum bia  R iv e r w as com 
p le ted  du rin g  th e  year. T h ree  o th e r vessels are  being co ns tru cted , 
a  ligh tsh ip , and tw o tende rs for th e  M ississippi R iver.

A large nu m ber of rad io  receiving se ts  were du rin g  th e  y ea r d o n ated  
by  pub lic-sp irited  persons for th e  benefit of th e  lig h t keepers and  ves 
sel m en, th e  S ecre tary  of C om m erce hav in g  pub lic ly  in d ica ted  th is 
o p p o rtu n ity  to  benefit a deserv ing  and  r a th e r  iso la ted  class. T hese 
se ts  are  being  d is tr ib u te d  w here  th ey  w ill be of m ost benefit.

T h e  D e p a rtm e n t of C om m erce w as charged w ith  fostering  a ir 
com m erce by  th e  a c t of M a y  20, 1926. In  accordance  w ith  th e  p ro 
vision of th is  a c t fo r u tiliz ing  ex isting  agencies so far as p rac ticab le , 
the  L ig h tho use  Service w as a t  th e  end of th e  fiscal y e a r  coopera ting  
in th e  m a tte r  of m ark in g  and lig h ting  airw ays. E a rlie r  in the  ye ar  
i t  h ad , a t  th e  suggestion  of th e  N a v y  D e p a rtm e n t, coopera ted  in a 
p ro jec t, w hich has been carried  o u t, for p a in tin g  th e  roofs of ligh t 
houses w ith  cha ra cteris tic  m arks a long cer ta in  defined a irw ays over 
C hesapeake B ay .

S evera l su rp lus  ligh thouse  lenses ha ve  been  tra n sfe rred  to  th e  A ir 
Service of th e  W ar D e p a r tm e n t for av ia tio n  purposes.
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As is th e  case every  year, th e re  w ere m an y  ins tances rep orted  
w here  m em bers of the  L ig h thouse  Service  effected rescues, or aided 
those  in d istress. D u rin g  th e  y e a r  one gold m edal and  tw o silver 
m edals w ere aw arded  for rescue w ork to persons in th is  service by 
the  S ecre tary  of th e  T reasu ry .

D urin g  th e  y ear , b o th  in special legislation and in th e  ap p ro p ria 
tion  bills, C ongress en ac ted  legisla tion m ak ing  reasonab le  provision  
to  im prove th e  s ta tu s  of em ployees of th e  L ig h thouse  Service. T h is 
to g eth e r w ith  th e  en ac tm en ts  of th e  p rev ious tw o o r th re e  jrears, 
places th is  w ork and its  personnel in a g rea tly  im pro ved  position , 
and  su b s ta n tia lly  m eets th e  serious difficulties th a t  have  been 
encoun tered . C ongress also m ade provision  for th e  d isposition  of a 
nu m ber of ligh thouse  reservations, no longer needed, by  tran sfe r to  
o th e r  p a r ts  of th e  G ov ernm en t, or to  S ta te s  an d  local governm en ts 
for pub lic  pa rk  purposes, w ith  provision for th e  fu tu re  use by  th e  
U n ited  S ta te s, and o th e r sufficient safeguards.

A t th e  end of th e  y ea r  an ex tensive exh ib it of th e  w ork of th is  
service w as p rep ared  for th e  S esqu icen tennia l E xpo sition  a t 
P h iladelph ia .

A I D S  T O  N A V I G A T I O N

D u rin g  th e  fiscal y ea r th ere  w as a n e t increase  of 266 in th e  to ta l 
n u m b er of aids to  nav ig atio n  m ain ta in ed  b y  th e  L ig h thouse  Service. 
On Ju n e  30, 1926, th e  to ta l nu m ber of aids was 18,130.

Im prov em en ts  in aids to n av ig atio n  have  been m ad e durin g  th e  
year, as follows: 77 fixed ligh ts w ere changed  to  flashing or occu lting; 
th e  il lu m in an t of 1 0  ligh ts w as changed to  incandescen t oil va p o r; 
th e  illu m in an t of 76 ligh ts (including 5 ligh ted  buoys) w as changed 
to  ace ty lene; th e  illu m in an t of 16 ligh ts (including 2  ligh tsh ips) was 
changed  to  e lec tric  in can descen t; 1 2  rad io  beacons w ere estab lish ed ; 
3 gas-opera ted  fog signals w ere in sta lled  a t  ligh t s ta tio n s  and on 
buoys; 2  d iaphones and 1 electric  siren w ere estab lished  a t  im p o r ta n t 
sta tio n s ; and th e  fog signals a t  7 o th e r  im p o rta n t s ta tio n s  and lig h t 
sh ips were im proved by  the  in s ta lla tio n  of m ore efficient a p p a ra tu s . 
T h e  d iscon tinuance  of aids is un d er inv estig a tion  from  tim e to  tim e 
as th e  original necessity  for th e ir  m ain tenance  ceases; 694 aids to 
n av ig atio n  of various classes w ere d isco n tinued  du rin g  th e  year.

T he  L igh thouse  Service h a s coopera ted  in th e  m a tte r  of nav ig atio na l 
a ids for av ia tio n , as s ta te d  elsewhere.

T h e  old lig h t tow er a t  C ape H enlopen , D el., w as und erm ined  by 
th e  sea A pril 13, 1926. T h is tow er w as ab o u t 160 y ears old an d  the  
second o ldest lig h t tow er in  th is  co u n try . O n acco un t of expense of 
p ro te c tio n  and d im inished  im po rtanc e  i t  h a d  been rep laced by  an 
au to m a tic  lig h t in 1924.

D u rin g  th e  y ea r  31 new  a ids were estab lished  in A laska, and  th e  
to ta l nu m ber is now  759, inc lud ing  269 lights, 19 gas buoys, 14 fog 
signals, 308 buoys, and  149 daym ark s. In  1910 th e  to ta l n u m b er of 
aids in A laska was 160.

T h e  aids to nav ig atio n  in  th e  o u tly ing  U n ite d  S ta te s  te rrito ry  a t  
G u an ta n am o  B ay , th e  Amferican S am oan  Islands , and  th e  island  of 
G uam  are  m ain ta in ed  u n d er th e  supervision  of th e  n a v a l com m and an ts 
by  m eans of a llo tm en ts m ade from  app ro pria tion s for the  L igh thouse  
Service.
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E N G I N E E R I N G  C O N S T R U C T I O N

T h e  m ore im p o rta n t item s of construc tion  com pleted du rin g  th e  
fiscal year, s ta te d  in o rde r of th e  d is tr ic ts , w ere: C om pleting  the 
im pro vem en t of a ids to nav ig atio n  and e stab lish m en t of new a id s 'in  
th e  H udson  R iver, N . Y .; th e  e stab lishm en t of a tem po rary  ligh t a t 
G rea t S alt P ond , R . I . ;  th e  e s tab lish m en t of an  acetylene light in 
N ew ark  B ay , N . J . ;  th e  e stab lishm en t of ace ty lene  ligh ts a t  R ound  
B each  and W hite  R ock R eef, C o nn .; the  e stab lishm en t of 1 2  ace ty lene  
ligh ts com pleting  th e  in land  w aterw ay  rou te , N orfo lk, Y a., to  B eau- 
fo rt, N . C .; com pleting  th e  im p rov em en ts  to aids and  estab lish ing  
new  a ids to nav ig ation  in th e  S t. Jo hn s R iver, F la .;  es tab lish ing  
ligh ted  beacons a t  E a s t  W asherw om an Shoal and N ine -F oo t Shoal 
and  d ay  beacons on th e  F lo rid a  R eefs; th e  construc tion  of a com bined 
dw elling and  fog-signal bu ild ing  a t  S and  Islan d  L igh thouse , A la.; 
th e  e stab lishm en t of rad io  beacons as lis ted  elsew here; com pleting  
th e  im p ro vem en ts to aids to  nav ig atio n  in  C alum et H a rb o r, 111.; 
com pleting  im provem en ts to  aids to n av ig atio n  in L ud ing ton  H arb or, 
M ich .; th e  estab lishm en t of ace ty lene  ligh ts a t  C ape U ganik , G am bier 
B ay  en trance , and G o a t Is land , A laska; th e  e s tab lish m en t of an 
acety lene  lig h t a t  S o u th  P o in t, S a n ta  R osa  Is land , C alif.; and  com 
p le tin g  th e  w ork of estab lish ing  a lig h t and  fog signal a t  P o in t V in 
cen te, Calif.

O th er  im p o rta n t w orks in ac tive  progress a t  th e  close of th e  fiscal 
y e a r  in c luded  th e  follow ing: C om p letin g  th e  d epo t a t  C helsea, 
M ass .; rebu ild ing  th e  H a rb o r  of R efuge L igh thouse , D e l.; im p rov ing  
th e  ligh th ouse  d epo t a t  P o rtsm o u th , V a.; im p rov ing  aids to nav ig a 
tion  in  G a lveston  B ay  and  H o us to n  C h annel, T e x .; im prov ing  aids 
to  n av ig atio n  a t  F a irp o r t H a rb o r and a t  S an duskv  H arb or, O hio; 
im prov ing  aids to n av ig atio n  in  L iv ingstone  C h annel, D e tro it  R iver, 
M ich .; establish ing  a lig h t and  fog signal a t  M a rtin  R eef, M ich .; 
estab lish ing  a lig h t and fog signal a t  M ilw aukee, W is.; com pleting  
th e  lig h t and  fog signal a t  C ape S pencer, A laska; im prov ing  the  
lig h t and  fog signal a t  G ray s H arb or , W ash .; im prov ing  aids to 
nav ig atio n  in C o lum bia R iver, Oreg. and  W ash.

G enera l repairs  req u ired  for upkeep of a ids to  nav ig ation  in efficient 
w orking  cond ition  were con tin ued  during  th e  ye ar , b u t  th e  funds 
availab le  w ere n o t sufficient for th e  p ro pe r upkeep of th is  large  a m ou n t 
of pub lic  p ro p e rty  and  m uch  rep a ir  w ork was therefore  deferred .

I M 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 I P M E N T

W ork  was con tin ued  on th e  in sta lla tio n  an d  use of rad io  beacons 
for p ro tec tio n  of nav ig atio n  in  fog, as s ta te d  elsew here. T u be  
tra n sm itte rs  are  be ing  insta lled  a t  all new  sta tio n s  es tab lished  and 
are  being su b s titu te d  for o lder ty pes a t  o th e r sta tio n s  as o p p o rtu n ity  
offers. Several te sts  and  service tr ia ls  have  been m ade of low er 
pow er tran sm itte rs , and these  show  th a t  fo r m any  s ta tio n s  th e  high 
pow ers originally  in sta lled  are  n o t necessary o r desirable. A nu m ber 
of rad io  tra n sm itte rs  are  being  b u ilt a t  th e  D e tro it  L igh thouse  
D epo t, using p a rts  from  su rp lus  a p p a ra tu s  received by  tra nsfe r, 
th u s effecting a considerable econom y.

T h e  extension and im p ro vem en t of au to m atic  ligh ting  ap p a ra tu s  
w ere con tinued . A system  of tw o in dep end en t au to m a tic  lig h t in 
s ta lla tio n s, for increasing  reliab ility  of th e  aid, in th e  case of m ore 
im p o rta n t u n a tten d ed  lights, is being developed.
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Im prov em en ts  ha ve  been  m ad e in a p p a ra tu s  used in  connection  
w ith  electric  illu m in atio n  of lig h t sta tio ns . D evelopm en ts du ring 
th e  y ea r  included  an acetylene s tan d -b y  equ ip m en t, to  be tu rn e d  on 
au to m atica lly  in case of failure of th e  electric  ligh t. A special 
electric  lam p , fo r use in co nnec tion  wuth flash panel lenses, is being 
developed, th e  p rim ary  ob jec t be ing  an increase in th e  d u ra tio n  of the  
flash and a b e tte r  a rrang em en t of the  lig h t source.

In  certa in  localities w here th ere  are considerable num bers of 
m ino r ligh ts progress w as m ade in  th e ir  conversion from  fixed to 
flashing by  ins ta llin g  au tom atic  a p p a ra tu s  and  in hav in g  them  cared 
fo r in groups, effecting an increase in th e  efficiency of th e  aids and  
a redu ction  in th e  cost of m ain tenance .

T h e  in sta lla tio n  of a ir fog signals to rep lace steam  signals w as 
ex tended , w ith  increased econom y and efficiency. Seven such 
rep lacem en ts were m ade during  th e  year. T h e re  are  now  79 steam  
signals in service, as com pared w ith  131 in  1911.

On Ju n e  30, 1926, 332 lig h t sta tio n s  h ad  te lephone com m unication , 
an increase of 7 du ring  th e  year.

T h e  w ork of conve rting  buoys using  oil gas to  ace tylene buoys was 
continued  durin g  th e  year.

Tw o ty pes of sm all gas buoys have  been designed during  th e  y e a r; 
these  can be hand led  by  a  large launch , for use in locations w here th e  
reg u lar tenders can n o t be opera ted .

A loose-leaf sketch  book show ing various a p p a ra tu s  used  in  the  
service has been p repared  and issued to lighthouse  d istric ts .

A n a u to m a tic  tim e clock was in sta lled  for opera ting  e lectric range 
lights.

I t  has been found th a t  pa in tin g  th e  inside of boilers w ith  w hite  
sine and  oil p a in t ab ou t 18 inches above and below th e  w a te r line 
zerves to  p rev en t p itt in g  of th e  boilers.

A D M I N I S T R A T I O N

T h e  genera l o rgan iza tion  of th e  service rem ained  unchanged  d u r 
ing th e  fiscal year.

Im p o rta n t legisla tion w as enacted  pa rtic u la rly  affecting th is 
service, of w hich the  following is a su m m ary :

T h e  ac t of M ay  22, 1926, con ta ined  th e  following provisions, 
w hich will be of va lue  in im prov ing  th e  m orale and  increasing  the  
efficiency of th e  personnel of th is  service: (a) E x ten d in g  th e  benefits 
of the  Public P lealth  Service so as to apply  to lig h t keepers located  
a t isolated  po in ts  who have  been hereto fo re  u nab le  to avail them selves 
of such benefits; (6) provision for m edical supplies and  hosp ita l 
services fo r th e  crews of vessels of th e  L igh thouse  Service, including  
th e  deta il of m edical officers; (c) au th o rity  for officers and  crews of 
vessels of the  L igh thouse  Service and ligh t keepers and  depo t keepers 
of the  L igh thouse  Service to pu rchase  com m issary  and q u a rte rm a ste r  
supplies from  th e  A rm y, N av y , o r M arine  C orps; (d) p rovision for 
including  th e  four bu reau  officers un d er th e  lighthouse  re tirem en t law  
of Ju n e  20, 1918.

T he  ac t of M ay  22 also p rov ided  for th e  sale of a p p a ra tu s  or 
eq u ip m en t m an u fa c tu red  by  or in use in th e  L igh thouse  Service, 
which is n o t read ily  p rocurab le in th e  open m ark e t, and also provides 
for the  estab lishm en t and  m ain ten an ce  of aids to  nav ig atio n  on th e  
A llegheny R iver, P a ., and on th e  R ock  R ive r, 111.
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T h e  ac t of M a y  22, 1926, also provides for th e  tra ns fe r of certa in  
ligh thouse  reserv atio ns no longer needed for lighthouse  pu rposes to 
o th e r d e p a rtm e n ts  of th e  G overnm en t, and  for th e  conveyance of 
o th e r su rp lus reservations to  S ta te s  o r c ities for public  p a rk  purposes, 
and of one unused  ligh thouse reserva tio n  to  the  D a u g h te rs  of the  
A m erican R evo lu tion  for h istorica l purposes. T h e  sam e a c t a u th o r 
ized the  sale of ligh thouse  p ro p e rty  a t  C leveland, Ohio, and  the  acqu ir 
ing of a su ita b le  site  in th a t  c ity  for the  construction  of ligh t-keepers’ 
dwellings. T h is a c t also con ta ined  a u th o rity  for th e  reloase of a 
sm all p lo t of land  and of a r ig h t of w ay.

T h e  ac t of M arch  12, 1926, au th oriz ing  th e  sale of certa in  m ilita ry  
reservations, con ta ins a provision for th e  tran sfe r to o th e r G overn 
m en t d e p a rtm e n ts  of an y  portions of these  reserva tion s w hich m ay  be 
req u ired  by  th e  G o vern m en t for p e rm an en t use. P a r ts  of these  
reserva tio ns can be  adv an tageously  used by  th e  L ig h thouse  Service, 
and  app lica tion  has been m ade for th e ir  transfer.

T h e  a c t of M ay  18, 1926, au tho rized  th e  exchange of L igh thouse  
Service and T rea su ry  D e p a r tm e n t p rop ertie s a t  D e tro it , M ich ., and  
K ey  W est, F la ., w hich w ill be beneficial to  th is  service in p rov iding 
d epo t and  office facilities.

T h e  ac t of A pril 13, 1926, au tho rized  th e  tra ns fe r of B arn eg a t 
L ig h t S ta tio n , N . J ., to  the  S ta te  of N ew  Jersey .

T h e  app rop ria tion  a c t for th e  fiscal y ea r 1927, approved A pril 
29, 1926, au thorizes th e  use of genera l ligh thouse  ap prop ria tion s for 
rep lacem en t of and necessary  add ition s to  ex isting  equ ip m en t, in 
creases th e  lim it of cost of ou tb u ild ing s to $1,000, and  au thorizes th e  
tra n sp o rta tio n  of personal effects of tran sfe rred  em ployees, traveling  
expenses for m edical exam inations in d isab ility  re tirem en t eases, and  
th e  pu rchase  of food supplies for sale to  keepers a t  iso la ted  ligh t 
sta tion s.

S ys tem atic  in spections of th e  service, bo th  on its  techn ica l an d  its  
business sides, w ere co n tinued  du rin g  th e  year. T h e  su p e rin te n d en t 
on general d u ty  m ade genera l in spections of s ta tio n s , vessels, depo ts, 
e tc ., and  the  exam iner m ad e ex am in ations of th e  office business m e th 
ods and  accoun ts, d epo t sto res and  o th e r  p ro p e rty , records, e tc ., in 
va rious lighthouse  d istr ic ts . Special in spections w ere m ade by  the  
com m issioner and  o th e r officers from  W ash ington .

V arious econom ies in th e  m ain tena nce  of th e  service have  been 
effected, th e  m ost im p o rta n t, as a lready  m entioned, being th e  in tro 
duc tion  of a u to m a tic  a p p a ra tu s , th e  g roup ing  of m inor lights, and  tho 
trans fe r of su rp lus m ateria l and rea l esta te . O th er econom ies have  
resu lted  from  the in sta lla tio n  of kerosene ta n k s  a t  ligh t sta tio n s  and  
depo ts and  th e  pu rchase  of illum ina ting  oil locally in bulk  and im 
p roved  m ethods of its  de livery  to  ligh t s ta tio n s  by the  various dis 
tr ic ts ; and  th e  d iscon tinuance  of aids to  nav ig ation  found to be no 
longer necessarv. A considerable sav ing  has been m ade in th e  cost 
of ace ty lene  cylinders by  pu rchasing  them  in large q u an tities . T he  
deve lopm en t of im proved a p p a ra tu s  an d  equ ip m en t used in  the  
m echanism  of aids to  n av ig atio n  and in various opera tions of the  
service a t  depo ts and  in field w ork has p roved  va luab le  in increased 
efficiency, and  has also resu lted  in su b s ta n tia l economies.

T h ere  has been effective cooperation  w ith  o th er  b ranches of th e  
G ov ern m en t in m an y  w ays, and th e  personnel on vessels and  a t  s ta 
tions are  encouraged to  ren der aid  to those in  d istress. C oopera tion  
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w ith  local school au th o ritie s has a ided in  p rov id in g  school fac ilities for 
th e  ch ildren  of lig h t keepers a t  iso la ted  ligh t sta tion s.

A conference of su p e rin te n d en ts  of ligh thouses w as held  in  W ash 
ing ton  J a n u a ry  11 to  15, 1926, th is  be ing  th e  n in th  of such  confer 
ences. T hese  conferences cover th e  en tire  opera tion  of th e  L ig h t 
house Service, on bo th  its  techn ica l and  ad m in is tra tiv e  sides, an d  have 
been found useful in  im prov ing  m ethods and a p p a ra tu s  an d  exchang 
ing  in fo rm ation . T h ey  are held  a t  in te rv a ls  of tw o or m ore years.

A t th e  req u es t of th e  au tho ritie s in charge  of th e  T e rr ito r ia l F a ir  
held  a t  H ono lulu , H aw aii, A ug ust 31 to S ep tem ber 9, 1925, the  
L ig h thouse  Service exhib ited types  of illum ina ting  a p p a ra tu s , etc. 
T h e  L igh thouse  Service has also cooperated  in  connection  w ith  o th er  
exhib its of th e  d e p a rtm e n t in th e  d isp lay  of im p o r ta n t ligh thouse  
a p p a ra tu s  and eq u ip m en t a t  th e  N a tio na l S esqu icen tennia l E xposi 
tion  w hich is being held  in P h iladelph ia .

A lighthouse  exhib it, consisting  of illu m in atin g  a p p a ra tu s , fog- 
signal ap p a ra tu s , e tc., was m ade a t  th e  A m erican  M arin e  A ssociation 
E xposition  held in N ew  Y ork  C ity  N o vem ber 9 to  14, 1925.

P E R S O N N E L

O n Ju n e  30, 1926, th ere  w ere 5,880 persons em ployed in  th e  
L ig h thouse  Service (all au tho rized  em ployees, including som e 
vacancies). T h is is a n e t decrease of 81 du rin g  th e  fiscal year. T h is 
decrease inc luded  a  red uc tion  of 61 lig h t keepers, lig h t a tte n d a n ts , 
an d  lam pligh ters, m ade possible by  a u to m a tic  in s ta lla tio ns  and by 
com bining  th e  care  of la rger g roups of lights.

T h e  la s t annu al rep o rt of th e  U n ited  S ta te s  E m plo yees’ C om pensa 
tion  C om m ission gives th e  n u m b er of rep orted  cases of in ju ry  su b je c t 
to  com pensation  fo r th e  ca lend ar y e a r  1924 of em ployees of th e  L ig h t 
house  Service su sta ined  w hile in th e  perfo rm ance of d u ty , as follows: 
C ases resu lting  in de ath , 7; cases resu lting  in p e rm an en t to ta l or 
p a r tia l d isab ility , 1; and  of tem p o ra ry  to ta l d isab ility , 88. T h is 
nu m ber ind ica tes th e  hazardou s n a tu re  of th e  field w ork of th e  L ig h t 
house Service. T h e  au th orized  m ax im um  com pensation  for dis 
a b il ity  on accoun t of in ju ry  is too low, and  ac tion  is desirab le  to 
p rov ide a m ore  ad eq u a te  scale. M edical tr e a tm e n t by  th e  P ublic  
H e a lth  Service, w ith o u t charge , was received by  approx im ate ly  
1,340 em ployees of th e  L ig h thouse  Service du rin g  th e  year.

L eg islation  of m uch value  to  th e  personnel w as enac ted  by  C ongress 
du rin g  th e  year. Besides th e  special legislation a lready  m en tion ed , 
genera l en ac tm en ts  included an  increase  in th e  m axim um  an n u ity  
un d er th e  civil-service re tirem en t law  of M ay  22, 1920, and m ore  lib 
e ral provisions fo r m edical services and  supplies un d er th e  em ployees’ 
com pensation  law , and  for expenses in c iden t to  m edical exam inations 
req u ired  by  th e  E m ploy ees’ C om pensation  C om m ission.

K adio receiving se ts  are  being p ro v ided  for lig h t keepers th rough  
p r iv a te  don ation , as has been m entioned.

In c id en ta l to  th e  reg u lar w ork of th e  service, m an y  o p p o rtu n itie s 
arise fo r rendering  a id  to  those  in  d istress because of th e  location  of 
th e  lig h t s ta tio n s  and vessels. D urin g  th e  fiscal y ea r up w ard  of 
102 instances w ere rep orted  of sav ing  life an d  p ro p e rty  or ren derin g  
valu ab le  a id , o ften  a t  a g re a t risk  to th e  ligh thouse  em ployees. M an y  
of these ac ts  w ere especially  m erito rious, and in  such  cases th e  em 
p loyees wrere ind iv idua lly  com m ended b y  th e  S ecre tary  of C om m erce.
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S ilver life-saving  m edals w ere aw arded in A ugust, 1925, by  th e  
S ecre tary  of th e  T rea su ry , as p rov ided  und er congressional a u th o rity , 
to  tw o em ployees of th e  L ig h thouse  Service for g a llan t co n d u c t in 
sav ing  h um an  life, as de ta iled  in la s t y e a r ’s rep ort. A gold m edal 
w as aw arded  b y  th e  T rea su ry  D e p a r tm e n t on A pril 12, 1926, to  
H u m p h re y  Jam ieson, m aste r of relief ligh tsh ip  No. 90, M assac h u setts , 
in  recogn ition  of th e  g a llan t co nd u ct d isp layed  by  him  in en deavoring  
to  resue th e  crew  of th e  w recked b a rk  Wanderer, A ug ust 26, 1924.

On N o vem ber 6, 1925, th e  ligh th ouse  te n d e r Columbine, C ap t. 
N . C. M any on , com m anding, saved  from  drow ning  seven m en 
ab oa rd  C o as t G ua rd  p a tro l b o a t No. 245, who were in g re a t dang er 
of being  lo st a t  th e  en tran ce  to  S an  J u a n  H a rb o r, P . R ., du rin g  a 
very  heav y  sea. T h e  Columbine in  he r efforts to  approach  th e  p a tro l 
b o a t w as severa l tim es in dang er of being  overw helm ed by  th e  w aves. 
T h e  officers and  crew  of th e  Columbine have  been com m ended by  th e  
S ec re tary  of C om m erce fo r th e ir  courageous co nd u ct, and th e  com 
m a n d a n t of th e  C o as t G ua rd  has p ra ised  th e  w ork, say in g  th a t  they 
u n d ou b ted ly  saved th e  lives of th e  crew  of th e  p a tro l boat.

L I G H T H O U S E  D E P O T S

T h e  ligh thouse  depo ts are  a  ve ry  essen tia l fea tu re  of th e  efficient 
co nd u ct of th e  w ork of the  L ig h thouse  Service ; th ey  are  th e  supp ly , 
rep air, an d  vessel h e ad q u a rte rs  for th e  variou s d is tric ts . T he depo ts 
are  genera lly  well d is tr ib u te d  a long th e  coasts of th e  co u n try , b u t 
severa l of them  are  n o t ad eq u a te  for th e  w ork o r are  n o t su itab ly  
located.

A t th e  d epo t a t  C helsea, M ass., th e  con stru ctio n  of a sto rehouse 
an d  office was com pleted. T h e  d is tr ic t office was m oved to th is 
bu ild ing  du rin g  th e  year.

D u rin g  th e  y e a r  w ork on th e  ex tension of th e  d ep o t a t  P o rtsm o u th , 
V a., including th e  w harves and buildings, was in progress. T h e  
w ork consists in  w idening and d redg ing  th e  slips, th e  recon s tru c tio n  
of th e  w harves, rep airs  and im pro vem en ts to the  old w arehouse, and  
th e  con stru ction  of concre te  road w ay s over th e  rese rv atio n . T h is  
d ep o t is h ead q u a rte rs  for 12 tende rs and  lightsh ips, and  th e  
en larg em en t was g rea tly  needed and will fac ilita te  th e  work.

Provision  is needed for im proved  d ep o t facilities in severa l o th e r 
d is tric ts , p a rticu la rly  a t  o r ne ar  N ew port, R . I . ;  K ey  W est, F la .; 
H ono lulu , H aw aii; G o a t Island , C alif.; and  N ew  O rleans, L a . O th er  
w ork needed consists of d redg ing a t  th e  en tran ce  to W oods H ole 
D epo t, M ass., an d  T ongue P o in t D ep o t, O reg .; rebu ild ing the 
w harves a t  the  E dgem oor L ig h thouse  D epo t, D el; an d  com pleting  
im pro vem en ts to w harves and p rov id ing  ad d ition al sto rage  buildings 
a t  th e  genera l depo t, S ta te n  Island , N . Y. A dd itional w ork is needed 
for th e  com pletion  of th e  im p o rta n t depo ts a t  C harle ston , S. C ., and  
K e tch ika n , A laska. T h e re  is also needed in th e  fu tu re  a  b e tte r  
located depo t in the  first d is tr ic t a t  P o rtlan d , M e., and  d ep o t fac ilities 
elsew here in  th a t  d is tric t.

A tem po rary  storehouse a t  th e  E dgem oor L igh thouse  D ep o t, D el., 
to  rep lace th e  sto rehouse destroy ed  by  fire on A pril 28, 1925, has been, 
e re c te d .
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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 I C E

R E P L A C E M E N T  O F  V E S S E L S

T h e  rep lacem en t of old an d  w o rn -ou t vessels is n o t keep ing  pace 
w ith  th e  de te rio ra tio n  in th e  112 vessels of th e  service. T h e  ap p ro 
p r ia tio n  a c t of A pril 29, 1926, p rov id ed  funds sufficient to  bu ild  one 
new  ligh tsh ip .

F rom  a careful su rvey  of th e  cond ition  of th e  ligh tsh ips an d  tenders 
i t  is found th a t  in add ition  to th e  vessels now bu ild ing  o r being 
recond itioned , 9 ligh tsh ip s and  2 tende rs shou ld  be rep laced, an d  1 
ad d ition al te n d e r  bu ilt w ith in  th e  n ex t five years, as follows:

N ew  ligh tsh ips to  rep lace S an F rancisco  ligh tsh ip  No. 70, e igh teen th  
d is tr ic t; relief ligh tsh ip  No. 5, second d is tr ic t; Fenw ick  Is la n d  ligh t 
sh ip  No. 52, fifth d is tr ic t; F ire  Is la n d  ligh tsh ip  No. 68, th ird  d is tr ic t; 
C ross R ip ligh tsh ip  No. 66, second d is tr ic t; U m atilla  R eef ligh tsh ip  
No. 67, seve n teen th  d is tr ic t; V iney ard  S ound ligh tsh ip  No. J+l, 
second d is tr ic t; S co tland  ligh tsh ip  No. 69, th ird  d is tr ic t; P o rtla n d  
ligh tsh ip  No. 7Jit first d is tr ic t; new  tende rs to  rep lace te nd e r Pansy, 
th ird  d istr ic t, an d  te n d e r Water Lily, s ix th  d is tr ic t; an d  a new  te n d e r 
for te n th  d istr ic t.

L I G H T H O U S E  T E N D E R S

L igh thouse  te n d e rs  du rin g  th e  y ea r  have  s team ed  a to ta l of 495,890 
na u tica l m iles, o r an  average  of ap pro x im a te ly  9,016 m iles for each 
te nd e r, in th e  various m ain tenance , con stru ctio n , an d  inspection  
w ork. T h e  to ta l q u a n tity  of fuel consum ed by  tend ers du rin g  th e  
y e a r  w as 50,717 tons of coal, 32,523 gallons of gasoline, 5,400 gallons 
of kerosene, and 61,614 ba rrles of fuel oil. T h e  to ta l cost of m a in 
tenance  of tende rs du rin g  th e  y ea r am ou n ted  to  $2,211,663, exclusive 
of rep airs  w hich am oun ted  to $249,700.

T h e  con struc tion  of two tenders, one fo r th e  up p er  and  one for 
th e  low er M ississippi R iver, is un d er  w ay. T h e  sm all te n d e r  Larch 
fo r the  C o lum bia  R iver, O reg., w as com pleted and  p laced  in service. 
T h e  conversion of the  te n d e r K ukui from coal to  oil bu rn ers is now 
und er w ay. I t  is also p roposed to  co n v e rt th e  te n d e r Manzanita 
to  oil bu rn in g  w hen funds will perm it.

A su itab le  te n d e r w as designed to  rep lace th e  Daisy in  th e  th ird  
ligh thouse  d istr ic t, w hich is no longer fit for th e  w ork required . T he  
c o n tra c t for th is te nd e r was aw arded  a fte r th e  close of th e  fiscal 
year.

A t th e  end of th e  fiscal ye ar  12 tend e rs w ere equ ipped w ith  rad io 
com passes, an increase of 1, and  30 w ith  rad io te leg raph .

P rep a ra tio n s were m ade for the  recond itioning  of th e  fo rm er m ine 
p lan te rs to be used as tenders, Acacia an d  Lupine. T h is w ork w as 
com m enced early  in the  nex t fiscal year.

T he following tenders have  e ith er  been extensively  overhau led  or 
such w ork has been s ta r te d  du rin g  th e  fiscal y ea r: Kukui, May

flower, Woodbine, Camellia, Ilex, Cypress, Sunflower.
T h e  follow ing w as th e  nu m ber of tend e rs of th e  L igh thouse  Service 

on Ju n e  30 of th e  y ears specified, o m ittin g  vessels indefin ite ly  la id  
up , those n o t hav in g  reg u lar crews, an d  those less th a n  50 fee t in  
leng th : 1910, 51; 1915, 45; 1920, 55; 1922, 54; 1923, 55; 1924, 58; 
1925, 55; 1926, 56. T here  are  in  add itio n  9 sm all d epo t tende rs
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w ith o u t regu lar crews. O n Ju n e  30, 1926, the  follow ing w as th e  
s ta tu s  of tend ers: In  ac tual service, 48; being p repared  for serv ice, 
1; undergoing  repairs , 7.

L IG H T S H I P S

L igh tsh ips are  m ain ta ined  on 46 sta tio ns . D u rin g  th e  fiscal ye ar  
57 lightships were in com m ission, of w hich 12 were relief sh ips, and  
th ey  averaged 264 days on s ta tio n  pe r vessel. T he  to ta l cost of 
m ain tenance  of lightships du rin g  th e  y ea r w as $1,064,787 exclusive 
of repairs , w hich cost $147,970.

M an y  of these lightships have  passed th e  age of useful service and 
som e of them  are m  such condition as to be beyond econom ical re 
p a irs . T he  w ork of construc tion  on new ligh tsh ip  No. I l l  is now 
n early  com pleted.

Tw o old lightsh ips, Cornfield P o in t No. 48 and  R am  Islan d  No. 23, 
w hich were condem ned la s t year, w ere sold on A ugust 6 and 22, 1925, 
respective ly.

Old ligh tsh ip  No. 60 on E leven  F o o t Shoal S ta tio n , L ake M ich i 
g an , w as condem ned durin g  th e  fiscal y ear , an d  sold J a n u a ry  15.1926.

T h e  old lightship  on S co tland  S ta tio n , No. 11, off S andy  H ook a t  
th e  en tran ce  to N ew  Y ork  B ay , was p e rm ane n tly  relieved on O c to b e r 
30, 1925, a fte r  23 y ears of service on th is  s ta tio n . T h is vessel h a s  
been  in service since 1853, 72 years, being  the  o ldest vessel in th e  
L ig h thouse  Service.

R ad io-com m unication  a p p a ra tu s  w as m ain ta in ed  on 22 s ta tio n s  
and 7 relief vessels du rin g  th e  fiscal y ea r; a t  the  end of the fiscal y ea r  
11 sta tio n s  and 5 relief ligh tsh ips w ere equipped  as rad io  beacons.

T h e  following ligh tsh ips have  been ex tensively overhau led  or such 
w ork has been s ta r te d  du ring  th e  la s t fiscal y e a r: No. 40, No. 73, 
No. 101.

T h e  following w as th e  to ta l nu m ber of ligh tsh ips on Ju n e  30 of the  
years m en tion ed : 1910, 68; 1915, 66; 1920, 62; 1921, 64; 1922, 61; 
1923, 60; 1924, 60; 1925, 59; 1926, 56. L igh tsh ip  sta tio n s : 1910, 51; 
1915, 53; 1920, 4 9 ;1 9 2 1 , 4 9 ;1 9 2 2 , 49; 1923, 4 7 ;1 9 2 4 , 47; 1925, 46; 
1926, 46.

Of th e  p resen t ligh tsh ips, 42 have  self-propelling m achinery , and  13 
are  p rovided w ith  sail pow er only. O ne has no m eans of propu lsion .

T h e  H edge Fence ligh tsh ip , s ta tio n ed  in N a n tu c k e t Sound, M ass., 
w as ram m ed  an d  sunk  on s ta tio n  by  a  passing  stea m er on N o vem ber 
11, 1925. T h e  crew escaped. T h e  ligh tsh ip  w as raised  and rep aired , 
and  th e  cost, $34,385.45, was paid  by th e  ow ners of the colliding 
stea m er, who also re im bursed  th e  crew for personal p ro p e rty  lost.

V ery tru ly  yours,
Geor ge R. Put nam, 

Commissioner of Lighthv se * .
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Depar t ment  of Commer ce,
Coast  and Geodet ic Sur vey,

W ashington, J u ly  1, 1926.
H on. Her ber t  Hoover ,

Secretary o f Commerce.
Dear  Mr. Secr et ar y: I n  response to  yo u r request I  fu rn ish  the  

fo llow ing  condensed re p o r t upon th e  w ork  o f th e  bu reau  d u r in g  th e  
p a s t y e a r :

A t th e  outse t, in  su b m ittin g  th is  rep o rt, it is im p o rta n t to  note 
th e  o u ts ta n d in g  increase in  th e  dem and  fro m  sh ip p in g  in te res ts  fo r 
o u r  ch a rts  and o th e r n au tica l da ta . T h is  increase was 29 pe r cent 
fo r  th e  year. W ith  th is  la rg e r  dem and la id  upon us by  a m arked  
increase  in sh ip p ing , we have  no t th e  personnel an d  o th er fac ilities 
to  take  ca re  o f some im p o rta n t p a r ts  o f th is  w ork p ro p e rly , and 
unless p rov ision is m ade fo r add itio n a l personnel and  fun ds  the  
pub lic  in terest w ill be fu r th e r  seriously  im paired .

P R O D U C T I O N  O F  C H A R T S

T h e  continued  g ro w th  o f sh ip p in g  o f  a ll k ind s has p laced  on th is  
bu reau  ad d itio n a l bu rd en s th a t  it  can no t c a rry  w ith  th e  p resen t 
personnel. C oupled w ith  th is  situ a tion  th e re  has been a con tinua l 
increase in the  volum e o f in fo rm atio n  received by  the  bu reau  fo r  
c h a r t construction  and  correction . I n  1925 th e re  w as an increase o f 
245 per cent over the  am ou n t of in fo rm a tio n  received in  1919. T he  
necessary u tiliz a tio n  o f these d a ta  fo r  co rrec tin g  ex is ting  ch a rts  is 
leav ing  less and  less tim e fo r th e  construction o f new ch arts . T here  
has been no co rrespond ing  increase o f fac ilities in  th e  c h a r t d ivision 
to  m eet th is  constan tly  g row in g  volum e o f m ateria l. A s a m a tte r  
o f fac t, there  has been a decrease o f one au th o rized  position  since 
1920.

T h e  bureau  has exerted  every effo rt to  cope w ith  th is  s itu a tio n  by 
increasing  its  p rod u ctiv e  capacity . T h e  average  e lapsed  tim e fo r  
p ro du ctio n  o f a ll new  ch a rts  in  1920 w as 27 m onths. F o r  1926 th e  
average  elapsed tim e was only 8\/:i m onths. T he average  cost o f 
p ro d u c in g  the new ch arts  com pleted in 1920 was $1,771. F o r  1926 
th is  cost was $1,395, an d  th is  wras achieved in sp ite  o f a  40 p e r  cen t 
increase  in sa la ries as a  resu lt o f reclassification.

N evertheless, th e  s itua tion  is becom ing very serious. T he  bu reau  
is  com pelled to  low er th e  q u a lity  o f its  service to  th e  pub lic. T he 
c h a r t  should be a tru e  p ic tu re  o f th e  area  covered in o rd e r to  safe 
g u a rd  th e  m arin e rs us in g  it. W hen i t  fa lls  sh o rt o f th is  ideal the  
c h a r t places th e  m arin e r in  jeopardy . T h e  bu reau  w ill continue to  
strive  fo r  increased efficiency to  overcom e th e  p re sen t h and icap , bu t if  
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th e  pub lic  is  to  receive th e  service to  w hich  i t  is en titled  an d  asks 
fo r  th ere  m ust be an increase  in  th e  personnel o f th e  c h a r t d ivision . 
T hree  car to g ra p h ic  engineers and  th re e  li th o g ra p h ic  d ra ftsm en  a re  
seriously  needed to  m a in ta in  ou r ex istin g  stan dard s.

T he  accuracy o f th e  bu reau ’s w ork  and  th e  efficiency w ith  w hich 
i t  is pe rfo rm ed  are  d irec tly  affected by  the  qu a lity  o f its  in s tru 
m enta l equipm ent. H u n d re d s  o f d ifferen t ty pes o f in strum en ts fo r 
pu rposes ran g in g  fro m  th e  m easurem en t o f e levations o r angles w ith  
th e  u tm ost precision  to th a t  o f co m piling  such d a ta  on c a rto g ra p h ic  
sheets are  used in  ou r w ork. These in stru m en ts  e ith er  a re  pu rchased  
o r b u ilt in  the  su rvey’s shops, th e  re p a ir  and  ad ju s tm en t o f th is  
stock being  as f a r  as possible m ade by  th e  in s tru m en t division.

I t  is  o f th e  u tm o st im portance  to  th is  bu reau  chat an  adequate  
force be p rov id ed  fo r  such w ork, as o u r experience  has been th a t  
th e  delicate  and precise m easurin g  in stru m en ts  used in  ou r various 
ac tiv ities are  ex trem ely  difficult to  ob ta in  th ro u g h  com m ercial ch an 
nels. T h e re  are  b u t few  firm s in  th e  w orld  com petent to  un d ertak e  
such w ork an d  th e ir  prices a re  a lm ost in v a ria b ly  h ig h  as com pared  
w ith th e  cost fo r  s im ila r w ork in  ou r ow n p lan t. I n  a  num ber 
o f in stances a f te r  receiving  b ids w h ich  were considered excessive 
fo r  special in strum en ts  we have decided to b u ild  them  ourselves, an d  
have  been able to  effect a very  considerable sav ing, u sually  a t least 
25 p e r  cent, and  in  th e  case o f a  specia l en g rav in g  m achine  a m uch 
h ig h e r percentage . P ra c tic a lly  a ll o f th e  o rig in a l m odels o f th e

1 a l in stru m en ts  have  been designed

T h e  value  o f develop ing  such in strum en ts, not only to  th is  G overn 
m en t bu t to th e  w orld , is in d ica ted  by th e  num ber w hich have been 
copied o r adop ted  o u tr ig h t by either governm en ts and  p r iv a te  o rg a n i 
zations. Severa l o f th e  b u reau ’s m odels a re  now cata logued by 
A m erican  and E u ro p ean  m an u fa c tu rers. Colleges and universities 
cons tan tly  request in fo rm atio n  re g a rd in g  such eq u ipm en t and in 
c lude  visits  to  th e  bu reau  as p a r t  o f th e ir  u n d e rg ra d u a te  courses in 
engineering .

I t  w ould be a m a tte r  o f genu ine econom y to  be able to  pe rfo rm  
a ll in s tru m en ta l developm ent w ork  ourselves. W e can  pe rfe c t th e  
bui’cau ’s in stru m en ts  a t sm aller expense if  we are  able to  supervise  
th e  w ork  co nstan tly  and in co rp o ra te  such changes as m ay  suggest 
them selves as construction  progresses. T he needs of th is  bu reau  
fo r  new equ ipm en t a re  m anyfo ld . W e a re  co ns tan tly  com pelled to 
increase ou r activities, due to  no rm ally  increasing  dem ands, the  
recent ta k in g  over o f seism ological w ork being  an in stance, an d  
ad d itio n a l ty pes o f in strum en ts a re  as co nstan tly  required.

So m any  requests a re  received fo r in fo rm atio n  reg a rd in g  ou r in 
s tru m en ts and  m ethods th a t  I  feel th is  b ranch  o f o u r office is p e r 
fo rm in g  a d is tin c t pub lic  service in research  and developm ent o f 
precise  in strum en ts, not on ly  fo r  h y d ro g rap h ic  and geodetic su rvey 
ing, bu t fo r  a ll o th er ac tiv ities of th is  bu reau . W e are  frequen tly  
requested to  cooperate  w ith  o th er  o rgan iza tion s whose ac tiv ities are  
closely a llied  to  ours.

I M P O R T A N C E  O F  I N S T R U M E N T  W O R K
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M uch difficulty has been experienced in  a cq u ir in g  su itab le  theod o 
lites fo r  geodetic su rvey ing. A f te r  canvassing the  m ark ets o f th e  
en tire  w orld  i t  w as decided to design  an  en tire ly  new  in s tru m en t 
in o u r own office, w hich w ould possess a ll th e  qualitie s o f a de sir 
able in s tru m en t from  th e  s tan d p o in t o f th is  b u reau ’s w ork. I t s  
construction  w ill be und ertake n  d u r in g  th e  com ing year.

O u r p resen t in strum en t force long  ago reached th e  lim it a t w hich 
o u tp u t could be increased by th e  use o f labo r-sav in g  devices and  
m odern  tools. I t  has been necessary to  send a considerable am oun t 
o f re p a ir  w ork to  com m ercial shops, th e  q u a lity  o f w hich service 
has been gene ra lly  u n satis fac to ry . T h e  cost is m uch h ig h e r th a n  
w hen perfo rm ed  in o u r ow n shop, and  th e  delays in c iden t to  th e  
aw ard in g  of co n trac ts , sh ipm en t, and delivery  of th e  com pleted 
a rtic le  a re  also a source of expense w hich  could read ily  be avoided. 
L it tle  w ork in th e  developm ent of new  in strum en ts can be u n d e r 
take n  a t p resen t, as ou r w orkm en a re  now fu lly  occupied in  re p a ir  
and ad ju s tm en t o f th e  p resen t stock , w hich  is co nstan tly  being  aug 
m ented  by the  acqu isition  of new ly pu rchased  instrum en ts. A d 
vances in th e  in stru m en t m ak ing  a r t  soon ren der ex istin g  m odels 
obsolete. F a ilu re  to  m ake use o f th e  m ost im proved ty pes m eans 
loss o f efficiency an d  a consequent excessive cost. I f  we are  to  re 
m ain  the  w orld ’s lead ing  h y d ro g rap h ic  and geodetic o rgan iza tion  
and are  to  produce  a m ax im um  of w ork  a t a m inim um  of expense, 
an  adequate force o f skilled in s tru m en t m akers m ust be p rovided .

T he one rem edy fo r th is  serious s itu a tio n  is to  have  a sufficient 
force  to  tak e  care o f o rd in a ry  dem ands, thereb y  avo id ing  unnecessary  
expenses w hich a re  cons tan tly  being  in cu rred  un d er ex istin g  cond i 
tions.

C O A S T A L  S U R V E Y S

T h is  designation  em braces th e  va rio us field ope ra tion s w hich a re  
th e  first steps in  the  p ro du ctio n  o f th # n a u tic a l  ch a rts  and coast p ilo t 
pub lic a tio n s o f the  bureau . H y d ro g ra p h y , to p o g rap h y , tr ia n g u la tio n  
fo r  local contro l, tid a l and  m agnetic  observations, and  th e  collection 
o f  coast p ilo t da ta  are  the  usual ac tiv itie s in  a ll b u t special cases.

T he  ap p lica tion  o f acoustics to  bo th  dep th  an d  position  d e te rm i 
na tion s in  hy d ro g rap h ic  su rveys has been stead ily  extended.

A T L A N T I C  A N D  G U L F  C O A S T S

A field exam inatio n  w as m ade and  d a ta  w ere collected fo r  th e  
C oast P ilo t  fro m  C ape Cod to  S an dy  H ook and  fo r  the  Inside  lio u te  
P ilo t fro m  N o rfo lk  to  K ey  W est. Revision su rveys are  in p rogress 
on th e  sou th  side o f L ong  Is la n d  eas tw ard  fro m  F a r  R ockaw ay, 
N. Y ., and  in  R a r ita n  B ay . N. J .  T h e  D elaw are  R iv e r shore line 
and th e  tr ia n g u la tio n  contro l a t ' C am den, X. J . ,  have been rev ised, 
an d  shoal sound ings off C ape H en ry , V a., w ere investiga ted. T he 
su rvey o f the  S o u th  C aro lin a  coast, fro m  th e  v ic in ity  o f C ape F e a r  
R iv e r so u th w ard  and o u t to  th e  100-fathom  curve, has been carr ied  
on  continuously  in  conjunction  w ith  expe rim en ta l w ork  on echc 
sounding . In tens iv e  tr ia n g u la tio n  has been established a long th e  S t. 
J o h n s  R iver, F la ., u p  to Jack son v ille , fo r  use in m a in ta in in g  in  p o 
s itio n  th e  a ids to  n av ig ation . A  reconnaissance o f th e  G u lf  coasts o f
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F lo r id a  fro m  T a m p a  to K ey  W est has been m ade fo r th e  purpose  
o f  p lan n in g  rev isional surveys. T h e  resu rvey  o f T am p a  H ay and 
ap proach es in  de ta il, in c lud ing  a ll shoal w a te r areas w ith in  th e  hay, 
is p rac tica lly  com pleted.

P A C I F I C  C O A S T

A  field exam in ation  w as m ade and  d a ta  collected fo r the  C oast 
P ilo t  o f C alifo rn ia , O regon, and  W ash in g to n . N ew po rt B ay , C alif., 
ha s been surveyed and  an  ex am in ation  m ade in  S an  P ed ro  C hannel. 
T he ga ps  betw een p rev ious h y d ro g rap h ic  su rveys in th e  v ic in ity  o f 
S a n ta  R osa an d  S an ta  C ruz  Is la n d s  have  been filled. S ound ings 
w ere m ade off th e  docks a t  S an  F ran cisco  as th e  re su lt o f rep orted  
shoalings. S o u th  and  B o n ita  C hannels a t th e  en tran ce  to  S an  F r a n 
cisco H a rb o r  were exam ined w ith  th e  w ire  d ra g  fo r  rep o rted  d a n 
g e rs  and  a w ire -d ra g  su rvey  o f G reenw ood la nd in g , C alifo rn ia , was 
s ta r te d . O ffshore h y d ro g rap h y  to  th e  1,000-fathom  curve, in  p ro g 
ress a t  th e  be g in n in g  o f  th e  y ea r on th e  O regon coast, has been 
ex tended  so u th w ard  to  th e  v ic in ity  o f P o r t  O rfo rd , w hile a to po 
g ra p h ic  rev ision o f th e  shore line  has been extended fro m  M arsh 
field to  P o r t  O rfo rd . A  resu rvey o f th e  O regon a n d  W ash in g to n  
coasts, in  th e  v ic in ity  o f th e  C olum bia  R ive r, has been begun and  
w ill be extended to  the  1,000-fathom  curve. A s th e  resu lt o f local 
assistance, tw o su rveys o f th e  b a r  a t W illa p a  B ay , W ash., have  been 
m ade w ith in  the year. A  rev ision su rvey  in  th e  S tra i ts  o f J u a n  de 
F uca, from  P o in t  W ilson  w estw ard  and ex tend ing  beyond P o r t 
A ngelus, is n earin g  com pletion.

A L A S K A

T he  field w ork in A laska  d u rin g  th e  ye ar was a con tinu atio n  o f 
w ork  in those unsu rveyed  areas frequented by  la rg e  passenger ves 
sels. U n til these  areas have  been fu lly  su rveyed, tra n sp o rta tio n  
th ere  w ill continue to  be hazardo us  and  we m ay expect, a t  any  tim e, 
m arine  d isas ters such as have  occurred a ll too freq ue n tly  in  th e  past.

I n  sou theastern  A lask a  su rveys w ere m ade in  C hatham  S tra i ts  
from  C ape D ecision to  P o r t  M alm esbury  an d  in  th e  v ic in ity  o f P o r t  
A lex an d e r; in P y b u s B a y ; in C ordova B ay  a long th e  shore  o f L ong  
Is la n d  and th ro u g h  K a ig an i S t r a i t ;  in  P o r t  R efu g io ; an d  in  various 
p a r ts  o f th e  m ain  sh ip  channels. A long  th e  ou ter coast o f sou th 
e as tern  A lask a  the  p rev ious su rveys were extended n o rth w ard  u n til  
now  th e  en tire  coast has been com pletely su rveyed from  D ixon  
E n tra n ce  to C ross S ound. A lo ng  th e  sou theast side o f th e  A laskan  
P en in su la  su rveys w ere com pleted in  C hign ik  and K u ju lik  B ays  a n d  
th e ir  approaches, Ik a ta n  B ay  an d  th e  a rea  betw een C old and Bel- 
kofsk i B ays. W ork  w as s ta r te d  in  B alb oa  Bay. T h e  only new 
w ork take n  up  in  A lask a  d u r in g  th e  y ea r was a su rvey  o f S hu y ak  
S tr a i t  betw een A fo g n ak  and  S h u y ak  Is la n d s  a t the  u rg en t request 
o f  steam sh ip  com panies w hich a re  now send ing  th e ir  passenger ves 
sels reg u la rly  to  th is  area  to  hand le  business w hich lias grow n up  in 
connection w ith  th e  new fisheries.

A  reconnaissance o f th e  islands o f th e  A laska  P en in su la  w est o f 
U nalaska  was m ade a t  the  request o f th e  U n ited  S ta te s  C oast G ua rd  
fo r  th e  convenience and  p ro tec tion  o f th e ir  B erin g  Sea p a tro l sh ips.
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H A W A I I A N  I S L A N D S

S u rveys w ere ex tended  on th e  sou th  coasts o f O ah u  and  K au a i 
Island s. T h is  included in tensive developm ent o f th e  reefs and  o f 
the  roadsteads in w hich  sh ips anchor to  load  an d  d ischarge . H y d ro - 
g rap h ic  in vestiga tions were m ade on P en gu in  B an k  an d  in th e  w aters 
w est o f N iiha u  Island .

P H I L I P P I N E  I S L A N D S

In  the  P h ilip p in e  Is la n d s  su rveys w ere carried  on in  th e  reg ions 
n o r th  o f L uzon Is la n d , in  th e  S u lu  Sea, a long  the  S u lu  A rch ipelago , 
and  in M alam paya Sound. A  reconnaissance fo r tr ia n g u la tio n  in 
th e  C agayan  V alley  has been m ade. T h is  p ro jec t w ill even tually  
connect w ith  the  stro ng  scheme o f tr ia n g u la tio n  in  th e  v ic in ity  o f 
L in g ay an  G u lf  an d  is being  done in cooperation  w ith  th e  B u reau  o f 
L ands. A  c u rre n t su rvey o f  S an  B ern a rd in o  S tra its  w as com pleted.

P O R T O  R I C O

T he exam in ation  o f th e  w aters ea s t o f P o r to  R ico and  in  the  
V irg in  Is la n d s  w as n ea rin g  com pletion a t  th e  close o f th e  year.

G E O D E T I C  W O R K  A C C O M P L I S H E D

T o com plete the  skeleton ne tw ork  o f  th e  w estern  p a r t  o f th e  coun 
try , the fo llow ing  arcs o f tr ia n g u la tio n  were needed a t th e  beg inn ing  
o f the  fiscal y ea r  1926: A n arc  a long  the  fo r ty -n in th  p a ra lle l from  
lo ng itude  115° w estw ard  to  P o in t R oberts, co m prising  th e  w estern 
ex trem ity  o f  the  bou nd ary  betw een C an ad a and  th e  U n ited  S ta te s ; 
an arc  from  the  v ic in ity  o f U m atilla , O reg ., n o r th w a rd  to  th e  C an a 
d ian  bou ndary  in the  v ic in ity  o f  O rov ille ; an a rc  ex tend ing  from  a 
po in t ju s t to  the eas tw ard  o f th e  B lack  H ills  in  S o u th  D ako ta , w est 
w a rd  th ro u g h  W yom ing  to  th e  v ic in ity  o f B ozem an, M o nt.; an  arc  
ex tend ing  from  the  v ic in ity  o f N eedles, C alif., to  th e  v ic in ity  o f S a lt 
L ake C ity , U ta h ; an d  an  a rc  ex tend ing  from  th e  v ic in ity  o f San 
L u is  O bispo, C alif., across th e  S ie rra  N evada M ounta ins, D eath  
V alley, and  in to  N evada.

D u rin g  the  sum m er o f 1925 a ll th is  tr ia n g u la tio n  was com pleted 
excep t the last-m en tioned arc  and a p o rtion  o f the  fo r ty -n in th  p a r 
a llel th ro u g h  th e  Cascade M oun tains. T h is  w ork  w ill be com pleted 
e a rly  in the  fiscal y ea r 1927, a f te r  w h ich  th e  tr ia n g u la tio n  n e t west 
o f th e  n in ety -e igh th  m erid ian  can be read ju sted .

A stronom ic az im uths, longitudes, and la titu d es w ere observed at 
s ta tio n s in S o u th  D ako ta , W yom ing , M ontana , Id ah o , W ash in g ton , 
an d  C anada.

T ria n g u la tio n  sta tion s w ere selected a long th e  a rc  fro m  U m atilla , 
O reg ., to  O rov ille , W ash .; a long  th e  arc  fro m  S an  L u is  O bispo, 
C alif., to  L as V egas, New, a long an arc  fro m  A lb e rt L ea, M inn., 
so u thw ard  th ro u g h  Iow a and  M issouri in to  A rk an sa s; and  in 
M ississippi and  A labam a.

F irs t-o rd e r  leveling  w as executed in  S ou th  D ako ta , fro m  Sioux 
F a l ls  w estw ard to  R a p id  C ity . A  line  o f levels w as ru n  fro m  C olo 
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rad o  S p rin g s  so u thw ard  th ro u g h  P ueb lo , west to  S alida , an d  thence 
n o rth w ard  to L eadv ille , Colo. F ie ld  expenses fo r  th is  w ork were 
p a id  by the  G eological S urvey .

F irs t-o rd e r  leveling  w as ru n  from  L aw s, C alif., so u thw ard  to 
M ohave, and  also in Los A ngeles C ounty . F ie ld  expenses fo r  the  
la tte r  w ere pa id  by the  G eological S urvey.

In  connection w ith  earth qu ak e stu d y  first-o rder tr ia n g u la tio n  was 
executed a long  th e  th ir ty -n in th  p a ra lle l th ro u g h  p a r t  o f N evada, 
a long an arc  n o rth w ard  fro m  S an  F ran cisco  B ay  to P o in t A ren a  
an d  th e  U k iah  la ti tu d e  sta tion , and  n e a r  S an ta  B a rb a ra  C hannel, 
C alif. A  base line w as m easured eastw ard  o f S an  L u is  O bispo, 
C alif.

T h e  bu reau  cooperated w ith  th e  c ity  o f R ochester, N. Y ., in  ex 
te n d in g  a f irs t-o rde r ho rizon ta l con tro l system  over the c ity  and 
its  suburbs.

T he arc  o f first-o rder tr ia n g u la tio n  ex tend ing  fro m  D ixon  E n 
trance , A lask a , to  S kagw ay  w as com pleted by m easurem ent o f th e  
G lac ier P o in t base, and  by ex tend in g  th e  tr ia n g u la tio n  fro m  the  
head  o f L y nn  C anal to  S kagw ay . S ta tio n s  were selected fo r  an  arc  
to  ex tend  from  the  v ic in ity  o f  F a irb a n k s , A laska , ea s tw ard  to  
E agle , a t th e  in te rn a tio n a l bou nda ry .

N E C E S S I T Y  F O R  C O N T R O L  S U R V E Y S

C ontro l su rveys a re  essen tia l to  th e  efficient p la n n in g  o f m any  
m a jo r ac tiv ities o f th e  N ation . A m ong  these  a re  th e  developm ent 
o f hydroelec tric pow er, the  im provem en t o f in land  w a te r courses, 
th e  extension  o f h ighw ays, th e  ir r ig a tio n  o f a rid  lands, th e  d ra in 
age o f sw am ps, th e  soil surveys, th e  su rveys o f na tiona l p a rk s  and 
fo res ts , an d  th e  location  o f im p o rta n t boun daries in  c ities and  
S ta tes.

I n  early  years, w hen la nd  w as cheap, accu ra te  su rveys w ere con 
s idered unjustified  expense. T he co un try  w as rou gh ly  su rveyed fo r  
se ttle rs , and  w ith o u t reg a rd  to  geograph ic  positions o f bou nd ary  
corners. T he  base to po g rap h ic  m ap re su lt in g  fro m  these  e a rlie r  
su rveys is of undoub ted  value, b u t it  lacks accuracy because o f the 
absence o f adequate  ve rtica l and ho riz on ta l control. W hen  such 
to po graph ic  su rveys are  extended from  tw o w idely  sepa ra ted  places 
and  even tually  jo ined, gaps, overlaps, and offsets w ill occur in the 
re su lt in g  m aps.

T he base to po graph ic  m ap s being  m ade by th e  G overnm en t w ill 
e lim inate  m ost o f th is  troub le . A lthou gh  special su rveys fo r some 
en g in eering  p ro jec ts  and  in d u s tria l en terp rise s w ill continue  to  be 
necessary, the  new  base m ap w ill m eet m ost o f th e  eng in eer’s needs.

A ccu ra te  to p o g rap h y  is v ita l in  av ia tion  m aps. C ongress has 
established  an A eronau tics B ra nc h  in  the  D ep artm en t o f Com m erce 
to  stim u la te  developm ent o f com m ercial av ia tion . R oute  m aps m ust 
be m ade, show ing  p ro p e r geograph ic  positions, te rm in al po in ts  of 
flights, and  all in te rm ed ia te  to p o g rap h ic  fea tu res essential fo r  de 
te rm in in g  locations. T he  o rd in a ry  land  m ap will n o t serve, fo r  its  
num erous to po graph ic  de ta ils  only  confuse th e  fa s t- trav e lin g  flier. 
O n ly  the  bo lder fea tu re s are  req u ired , bu t these  m u st be located w ith  
u tm ost precision. W hen  th e  new  base m ap has been m ade fo r  any
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a rea  th e  ca rto g ra p h e r can select desirab le  po in ts  fo r  th e  aeria l m ap. 
T he  av ia to r can  then  te s t the  m ap in  ac tual flying, re p o rtin g  the 
om ission o f  any  im p o rta n t details .

T h o u g h  th e re  a re  only  a few  aeria l routes a t  p re sen t, th e  next 
decade w ill p ro bab ly  conta in  a g rea t expansion in  a irp la n e  travel. 
The sa fe ty  o f these p lanes, and  those o f o u r  A rm y  and  N avy, w ill 

depend  upo n  good m aps. In  add itio n  to  h av in g  easily  identified  
fea tu re s, th e  rou te  m aps shou ld  possess in fo rm atio n  as to the  e leva 
tion  o f the  g ro un d  a t a ll  po in ts . A t n ig h t and  in  th ick  w eather th e  
av ia to r m ust depend on the  ba rom eter to show h is e levation  above 
sea level, b u t th is  does no t ind ica te  h is tru e  e levation  above the 
g ro un d  over w hich he flies. A  p lan e  h ead in g  in lan d  fro m  sea level 
m ig h t collide w ith  a m oun ta in , th oug h  the  ba rom e ter w ou ld  show 
a  safe  a ltitu d e  o f several thou san d  feet. E leva tions  in th ou sand s of 
fee t can be show n in variou s colors, o r in  some o th er  m anner designed 
to catch  the  a v ia to r’s eye. A ll o f th is  accu ra te  in fo rm a tio n  in  re 
g a rd  to positions, elevations, an d  configu ra tions o f the  e a r th  w ill 
c e r ta in ly  reduce  disasters.

T h e  fo un d atio n  fo r  th e  to po g rap h ic  base m ap is first and  second 
o rd e r  tr ia n g u la tio n  and  leveling  carrie d  ou t by th e  C oast and G eo 
de tic  S urvey. These classes o f w ork  co nstitu te  th e  contro l system  
fo r  th e  ch a rts  o f ou r coasts, th e  m aps o f th e  in te rio r, and  m any 
en g in ee rin g  opera tions.

T h e  tr ia n g u la tio n  an d  leveling done by the C oast and  G eodetic 
S urv ey  be ar the  sam e re la tion  to  the  surveys, m aps, and ch ar ts  of 
th e  coun try  th a t  th e  steel fram ew ork  o f a m odern  office b u ild ing  
bears to  th e  deta iled  p a r ts  o f the  s tru c tu re . W hen th e  steelw ork of 
th e  bu ild in g  has been erected  th e  w orkm en m ay opera te  s im u lta n 
eously a t m any places w ith  assurance th a t  th ere  w ill be com plete 
co ord in ation  of th e  p a rts . W hen  th e  con tro l su rveys have  been 
m ade to  cover th e  N ation , to pog raph ic , cad astra l, and  o th e r  su rveys 
can  be m ade in  innum erab le  places w ith  a cer ta in ty  th a t  th e re  w ill 
lie no difficulty in  fit tin g  th em  together.

T he contro l surveys should be com pleted in  th e  very n ea r fu tu re . 
I t  is estim ated  th a t  th e  to ta l cost o f the  f ir s t an d  second o rd e r  t r i 
a ng u la tio n  and leveling  fo r ou r en tire  area  w ould be abou t $4,000,-
000. T h is  is a sm all am ou n t w hen com pared  w ith  th e  g re a t benefit
to  be derived. ,

M A G N E T I C  W O R K

F o u r  m agnetic observatories located a t Tucson, A riz . ; C helten 
ham , Md- : S itk a , A laska ; and  H ono lu lu , H aw aii, have been k ep t 
in con tinuous opera tion  th ro u g h  th e  year. T he  observato ry  a t S an  
J u a n ,  P . It., w as com pleted an d  op era tio n  w as s ta r te d  on J a n u a ry
1. 1920. C ontinuous m agnetic and  ear thq uake  reco rds have been 

obta ined . T he records have been used to  reduce  field resu lts  to  
s tan d a rd  values, to  fu rn ish  m ateria l fo r  stud ies in  te rre s tr ia l m ag 
ne tism . and especially  d u r in g  the  p a s t ye ar  in th e  in ves tig a tio n  o f 
d is tu rb an ces  o f rad io  and cable transm ission . T he B u rea u  of 
S ta n d a rd s . C arneg ie  In s titu tio n  o f W ash in g ton , la rg e  e lectrical 
■ companies, and  o thers have been u s in g  m agnetic  observato ry  da ta  
from  th is  bu reau  in  th e  a tte m p t to  solve th e  reason fo r  unusual 
ra d io  tran sm iss ion  cond itions d u r in g  th e  w in ter. O bserva to ry  re 
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su its  fro m  T ucson were used in stan d a rd iz in g  cer ta in  inves tig a tion s 
in T exas to locate fo rm a tio ns con ta in in g  oil.

T h e  field m agnetic  w ork  inc lu ded  occupation  o f rep ea t sta tion s 
in  New E n g la n d  an d  th e  N orth w es te rn  b ta te s  and  rep lacem en t o f 
s ta tio n s and  occupation  of new sta tio ns  in th e  N o rth w estern  and 
M idd le  W este rn  S tates. R ep ea t s ta tio ns  p ro v ide  in fo rm a tio n  abou t 
changes in th e  m agnetic elem ents, and  rep lacem en t m akes sta tion s 
availab le  both fo r  th e  use o f th is  bu reau  an d  o f local surveyors.

A  canvass o f coun ty  su rveyors, s ta r te d  in 1924, a t th e  close o f 
the  fiscal y ea r  h ad  reached  a ll b u t six S ta tes. T h is  ha s been very 
effective in  b rin g in g  th e  usefu l in fo rm a tio n  in  th e  hands  o f th is  
bu reau  to  the  a tten tio n  o f those need ing  i t  and  has also b ro u g h t much 
valuab le  in fo rm atio n  abpu t th e  cond ition o f m agnetic  stations. W e 
now know  the  cond ition  o f m ore th an  50 pe r cent of ou r 3,750 
m agnetic  stations.

T he whole purpose  o f th is  w ork  is to  "meet the  no rm al dem ands 
o f th e  pub lic  and  it shou ld  be accom plished w ith  m ax im um  efficiency 
and  m inim um  cost. T h is  is no t be ing  done and  can no t under 
p resen t conditions, as th e  personnel is  too sm all. T here  is dem and  
fo r  im p o rta n t in fo rm atio n  w hich  shou ld  be issued a t  re g u la r  in te r 
vals. T here  ha s been no increase in the  office personnel fo r  m ore  
ib an  12 years, tho ugh  th e  w ork  has stead ily  g row n , la rg ely  due  to  
th e  g ro w th  o f o u r coun try . A  num ber o f m ethods fo r accom plish ing  
th e  w ork w ith  least cost and  tim e have  been w orked out and  tested, 
but are  no t now in  use th ro u g h  lack o f personnel to  opera te  them . 
I t  is n o t desired to  take  on new ac tiv ity  o r to  expand  th e  w ork, b u t 
sim ply to c a rry  on the m ost w ork in a m ore efficient m anner. T h is 
can lie accom plished on ly  by a m od era te  increase in th e  personnel.

S E I S M O L O G Y

D u rin g  th is  y ea r th e  w ork con tinued  as supp lem en ta l to  magnetic- 
w ork, inasm uch as th e  a p p ro p r ia tio n  fo r  the  fiscal ye ar  d id  not p ro 
v ide fo r  c a rry in g  on inves tig a tion s p rev iously  au tho rized  by C on 
gress. E n tire ly  inadequate  p rov ision  has been m ade fo r  the  n e x t 
fiscal year. T he  dem and fo r  in fo rm atio n  is increa sing  stead ily  an d  
i t  has been m et only in a sm all w ay by th e  personnel th a t does o th er 
w ork. T h e  a im  is p rac tica l— to find m eans o f p reven tin g  g re a t loss 
o f life  and  p ro p e rty  a t tim e o f earthquakes. T he first s tep  is to 
collect and  pub lish  com plete and  co rrec t earthq uake  in fo rm a tio n  fo r 
ear thq uakes occu rrin g  w ith in  th e  U n ited  S ta te s o r n ea r  enough to 
its  bo rders to affect its  a rea. T h is  requires adequate in strum en ta l 
observations a t po in ts  no t covered by o th er agencies, and  cooperative  
service s im ila r to  th a t  o rg an ized  by th e  W ea th er  B ureau . T h a t 
bu reau  continues to cooperate, an d  th ere  has been excellen t coojiera- 
tion  and m uch help fro m  m any sources a f te r  earthquakes have oc 
cu rred , b u t in some reg ions m ore in tensive  observations a re  needed. 
In s ta lla tio n  o f a m odern  se ism ograph a t Tucson, A riz ., rep lac ing  
one w hich was unfitted  fo r  its  purpose  as a necessary p a r t  o f m agnetic 
w ork, has p roved an im p o rta n t contribu tion .

T h e  bureau , h av in g  been charged w ith  seism ological w ork by 
C ongress, is try in g  to do adequate  w ork  in th is  subject, as it believes 
th a t  it. can th ereby  m ake an im p o rta n t co n tr ib u tion  to th e  w elfare of
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the  coun try . Tw o y ears ago th ere  w as a chance to  see th e  da nge r 
re su lt in g  fro m  a n  earth q uake  in the  densely se ttled  reg ions o f th e  
E ast, and  th e  absolute lack  o f p ro p e r  m ach inery  fo r  de alin g  w ith  
the  em ergency w as b ro u g h t out. T h e  pub lic  as a whole, in surance 
m en, engineers, bu ilders, and o thers w ere a t a  com plete loss as to the  
step s to  be taken  in  th e  fu tu re . A ll the  various problem s m ust be 
w orked out in th e  in te re st o f fu tu re  safe ty , bu t these w ill n o t be 
carr ied  on successfully unless the  G overnm ent takes its  p a r t. E a r th 
quakes know  no boundaries. T h e re fo re , the  w ork  m ust be n a tio n 
w ide and in te rna tion a l.

T h is  bu reau  can m ake only  a s lig h t c o n tr ib u t:on un d er p resen t 
conditions. I t  lacks m ath em a tic ians to  stu dy  th e  resu lts  an d  p rep a re  
them  fo r pub lica tion , and  c lerks to do th e  necessary c lerica l w ork. 
I t  needs an increased force and  ad d itio n al funds fo r field w ork. I t  
can acom plish  the  w ork in an efficient m ann er w ith  only a m odera te 
expansion , b u t it  can  no t fun ctio n  well w ith  a m athem atic ian  g iv in g  
on ly  p a r t  tim e, assisted by such field officers as m ay be te m po rar ily  
sp ared  fo r  th e  w ork.

T I D E  A N D  C U R R E N T  O B S E R V A T I O N S

T id a l observations a t the  p r im a ry  tid e  s ta tio n s o f th e  C oast and  
G eodetic S urvey  w ere con tinued  d u r in g  the  y ea r fo r fu rn ish in g  tid a l 
con tro l fo r  th e  hy d ro g rap h ic  su rveys in th e  reg ions rep resented. 
T h e  d a ta  from  these s ta t 'o n s  also fu rn ish  the  de te rm in atio n  o f da tu m  
p lan es  based on tid a l definition . C ontinuous calls a re  be ing m ade 
on the  C oast an d  G eodetic S urv ey  from  engineers in a ll p a r ts  o f the  
co un try  fo r th e  elevations and descrip tions o f bench m arks d e te r 
m ined by these tid a l series. N ine tid e  p r im a ry  sta tio ns  w ere m ain 
ta in ed  on th e  A tla n tic  coast, fou r on the  G u lf  coast, six on th e  Pacific 
coast, th ree  in A lask a , and  one a t H o no lu lu , H aw aii. I n  ad d ition , 
num erous sh o rt series o f tid e  observat ons w ere m ade by h y d ro 
g rap h ic  pa rtie s fo r  th e  red uction  o f soundings. A  cu rre n t and  tide  
su rvey was m ade in sou theastern  A laska  and P u g e t Sound in  th e  fa ll 
o f  1925. A  com prehensive c u rre n t and  tid e  su rvey o f B oston and 
P ortsm ou th  H a rb o rs  w as begun J u n e  1, 1926, and  was in p rogress a t 
th e  end o f th e  fiscal year.

C u rre n t observations w ere m ade on  fo u r lig h t vessels on th e  A t 
la n tic  coast and one on the  Pacific coast w ith  th e  cooperation  o f the 
L ig h th ou se  Service.

C U R R E N T  S U R V E Y ,  S O U T H E A S T E R N  A L A S K A

Since 1922 th re e  im p o rta n t h a rb ors have been covered by the  
C oast an d  G eodetic S u rvey  w ith  com prehensive c u rre n t and  tide  
su rveys— New Y ork  H a rb o r, S an  F ran cisco  B ay , an d  D elaw are  B ay  
and tr ib u ta rie s . A lthou gh  o th er im p o rta n t h a rb o rs aw aited  com pre 
hensive surveys, it  was th o u g h t advisab le  d u r in g  th is  fiscal year  to 
m ake cu rre n t observations in th e  na rro w  passages o f sou theastern  
A laska and P u g e t S ound, in o rde r to  fu rn ish  cu rre n t p red ic tions in 
ou r Pacific C oast C u rre n t Tables, w hich  he re to fo re  have been e x 
trem e ly  m eager in m any p 'aces.
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F o r  exam ple, no d a ta  were availab le  fo r  p red ic tio ns o f slack w ater 
in N o rth  Tnian P assage , w here  c u rre n ts  a tta in  a m axim um  velocity  
o f abou t 7 kn o ts; the  p red ic tio ns fo r  W ran g e ll N arrow s, m ax im um  
velocity 6 knots, were based on one-ha lf day  o f observations; no 
d a ta  were availab le  fo r  p red ic tio ns fo r Snow  P assage  and  D eception  
P ass, w here velocities o f 5 kno ts a re  a tta in ed . These  passages are  
extensively  used by  A m erican  sh ip p in g  and by lum ber in te res ts  fo r 
tow ing  o f log booms.

I t  is ev iden t th a t  a c u rre n t a t s tre n g th  o f th is  velocity is o f dang er 
to sh ip p in g , even to  th e  la rg e r  vessels. I t  is, th erefo re , necessary to 
know the  tim e o f slack w a te r in these passages w hen a vessel can 
go th ro u g h  safely. T h is  is o f especial va lue  to tu g  m asters w ith  
unw ieldy  log tows. I f  th e  m aster can have know ledge in  advance 
o f the  tim e o f slack w a ter, valuable  tim e w ill be saved aw a itin g  
the  tim e o f slack  w a te r on a rr iv in g  a t some unfavorab le  phase o f 
c u r re n t;  and  fo r tow s especially  i t  is im p era tive  th a t  a rr iv a l be so 
tim ed  as no t to  en ter the  passage  a t s tre n g th  o f c u rre n t and  become 
dange rous ly  involved.

I n  o rd e r to  ob ta in  th e  necessary d a ta  fo r  m ak ing  p red ic tio ns fo r 
these im p o rta n t p laces, in fo rm atio n  rep eated ly  requested o f th e  
bu reau  by  sh ip p in g  in te res ts , a cu rre n t su rvey in th is  area was m ade 
e a rly  in  the  fiscal year  1926. D efin ite know ledge o f th e  cu rre n t 
phenom ena fo r these w aters is now availab le . T he observat ions from  
th is  su rvey  have  been reduced, and advance p red ic tio ns m ade. These 
p red ic tions w ill ap p ea r in th e  Pacific C oast C u rre n t T ab les fo r  1927, 
now in press.

T I D E  A N D  C U R R E N T  S U R V E Y ,  B O S T O N  A N D  T O R T S M O U T H  H A R B O R S

T h e  c u rre n t an d  tide  su rvey o f B oston and  P ortsm ou th  H arb ors, 
begun a t  th e  end o f th is  fiscal ye ar  and  to ex tend into  the  next, is 
in  line  w ith  th e  c u rre n t an d  tid e  su rveys being  m ade o f o u r im por 
ta n t  h a rb o rs in  the  o rd e r o f th e ir  com m ercial an d  m ilta ry  im portance. 
T he  da ta  fro m  these su rveys w ill be used fo r  fu rn ish in g  b e tte r  d e te r 
m ined values fo r  th e  tid e  an d  c u rre n t tab les issued in advance a n 
nu a lly  by the  C oast and  G eodetic S urvey  and  fo r  p rep a ra tio n  o f a 
special pub lica tion  dealing  w ith  th e  tides and  c u rre n ts  o f these two 
harbors. These  d a ta  from  c u rre n t su rveys a re  good fo r  a ll tim e, 
and  do no t have to  be repeated, unless, o f course, some considerable 
changes are  m ade in ha rb o r developm en t; the  o rd in a ry  developm ents 
in ha rb o r im provem ents have  li t t le  effect on th e  tid a l rég im e affect 
in g  th e  p re d ic tio ns  used fo r p rac tica l purposes.

O C E A N  C U R R E N T S

F o r  a num ber o f ye a rs th e  C oast and G eodetic S urv ey , w ith  th e  
coopera tion  o f th e  L ig h tho use  S ervice, has m ade a t sm all cost long 
series o f  c u rre n t observations on th e  lig h t vessels s ta tio ned  a long both 
coasts o f the  U n ited  S ta tes. F ro m  these observations co rre la tions 
have been m ade betw een th e  w ind an d  w ind-p roduced  cu rren ts, in 
fo rm atio n  o f considerable va lue  to m arine rs, p a r tic u la r ly  a long th e  
Pacific  coast, w here sa il in g  lines are  long  and periods o f th ick  w eather 
o f  co m parative ly  fre q u en t occurrence. O w ing  to  lack  o f fu n d s  fo r
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extensive  stud ies o f ocean c u rre n ts  no observations have  been m ade 
in  physica l oceano graphy  ou tside  th e  co n tinen ta l shelf. O bserva 
tion  in th e  G u lf S tream  is  o f considerable va lue  an d  m ay be con 
s idered  as one o f th e  im p o rta n t m a tte rs  in  oceanography. C onsider 
able reconnaissance w ork w as done by th is  bu reau  m any  years ago, 
b u t lack o f a p p ro p ria tio n s  has p reven ted  fu r th e r  de ta iled  w ork. 
S ystem a tic  c u rre n t an d  re la ted  oceanograph ic  observations should 
be m ade in  th e  G u lf  S tream  as one o f o u r vessels becomes av ailab le  
and  o u r a p p ro p ria tio n s  fo r  p a r ty  expenses, tides, is  sufficiently in 
c reased  to  cover the  cost o f th is  w ork.

C O O P E R A T I O N  W I T H  O T H E R  A G E N C I E S  I N  T I D E  A N D  C U R R E N T  W O R K

I n  A ug ust, 1925, a coopera tive  a rran g em en t w as m ade w ith  the 
C an ad ian  H y d ro g ra p h ic  Office fo r  the  exchange o f tid a l p red ic tio ns 
fo r  H a lifa x , S t. Jo h n , and  Q uebec fo r  1928. A  s im ila r arran gem en t, 
in  w hich th e  p red ic tio ns fo r  16 sta tion s are  exchanged , ex ists  be 
tw een th e  C oast an d  G eodetic S urv ey  a n d  th e  B ritis h  A d m ira lty . 
T h is  exchange is being  ex tended  in  scope each ye ar  to  th e  m utual 
benefit o f the  tw o pa rties.

T he  C arneg ie  In s t i tu te  is fu rn ish in g  th is  bu reau  the  tid e  reco rds 
o f th e ir  s ta tio ns  a t A p ia , W este rn  Sam oa.

I n  connection w ith  a sa n ita ry  su rvey  o f the  P o tom ac R iv e r in 
th e  v ic in ity  o f W ash in g ton , a po rtab le  au tom atic  tide  gauge w as 
m ain ta ined  d u rin g  the  m on th  o f A ug ust, 1925, a t th e  P o tom ac B o at 
C lub  near the  A queduct B rid ge , W ash in g ton , D . C., in  cooperation  
w ith  th e  sa n ita ry  eng ineer o f th e  P u b lic  H e a lth  Service. T he  resu lts  
o f c u rre n t observations in  th e  v ic in ity  o f W ash in g ton  w ere  also 
desired by the  sa n ita ry  engineer, b u t  no com prehensive observations 
had  been m ade a t th is  tim e.

T h e  C oast and G eodetic S u rvey  cooperated in  th e  m ain tenance  
o f tid e  sta tio ns  a t  Los A ngeles, H o no lu lu , and  in  a  deep w ell a t  
L o n g p o rt, N . J .  A rrang em en ts a re  be ing  m ade fo r  coopera tion  w ith  
th e  N avy D epa rtm en t in  m a in ta in in g  tid e  s ta tio n s a t S an  D iego, 
C alif., and  P or tsm ou th , N. H .

T he W ea th er  B ureau  sta tio n  and the  com m andan t o f th e  naval 
subm arine  base a t  K ey W est cooperated  w ith  the  C oast and  G eodetic 
S u rvey  in th e  estab lishm en t o f a new tide  s ta tion  a t K ey  W est a t th e  
subm arine  base. *

A D D I T I O N A L  V E S S E L S  N E E D E D

T he need fo r an ad d ition al, fu ll-pow ered  su rvey  sh ip  fo r  d u ty  on 
the  A tlan tic  coast is u rg e n t because o f th e  m ag n itu de  o f offshore and 
coastw ise w ork  requ ired  to b rin g  ou r c h a rts  up  to  da te , and because 
o f the  e lim inatio n  o f tw o o ld vessels w hich  acqu isition o f such a 
vessel w ill pe rm it. T he p resen t a rran g em en t is uneconom ical view ed 
from  every angle, s till these an tiq u a ted  c ra f t  m ust be used in an 
effort to  m eet the  dem ands o f the  m arine r.

A nnual sav in gs m ade possible by  th is  rep lacem ent w ould be as 
fo llow s: O p e ra tin g  expenses, $11,000; p ay  o f crew , $22,300; rep airs , 
$10,000 d u r in g  th e  first tw o  y ea rs ; to ta l $43,300, fo r  th e  first tw o  
years. S av ings w ould p ro bab ly  be $40,000 p e r  ye ar  th e rea fte r.
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T h is  w ould am oun t to  n early  14 p e r  cen t o f th e  cost o f th e  new 
vessel. T h is  sav in g  w ould be eifected no t on ly  w ith ou t any reduc 
tion  in  th e  q u a n tity  of w ork  accom plished ann ua lly , b u t w ith  in 
creased o p p o rtu n ity  to  take  up  w ork in  localities dangerous to  the  
o lder vessels.

T h e  bu reau  has n o t acqu ired  any new te nd e rs w ith in  th e  la s t 25 
years. O f th e  th re e  such c ra f t  fo rm erly  used, tw o have  w orn ou t in  
service an d  have been scrapped . T he th ird  is s till in  use, b u t i t  is 
unsafe  because o f s tru c tu ra l w eakness fro m  age an d  because o f w orn- 
ou t m achinery.

T h re e  new  tende rs a t  an  app ro x im a te  cost o f $58,000 each are  
u rg en tly  needed.

V ery  tru ly  yours,
E . Lest er  Jones,

Director, Coast and Geodetic Survey.
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Depar t ment  of Commer ce,
Bur eau of Navigat ion, 

W ashington, J u ly  1, 1926.
H on. Her ber t  Hoover ,

Sec7'etary o f Commerce.
Dear  Mr. Secr et ar y: In  response to y o u r request I  fu rn is h  the  

fo llow in g  condensed re p o rt o f th e  w ork  o f th e  bu reau  d u r in g  th e  
p a s t y e a r :

A m erican  sh ip p in g  reg istered  fo r  th e  fo re ign  tra d e  and  en rolled  
and  licensed fo r the  coasting  tra d e , in c lu d in g  th e  fisheries, on Ju n e  
30, 1926, com prised 26,343 vessels o f 17,311,147 gross tons, o f w hich 
3,052 seagoing  vessels o f  11,895,058 g ross tons were 1.000 tons or 
over. O n Ju n e  30, 1925, we h ad  26,323 vessels o f 17,399.376 gross 
tons, a decrease o f 88,229 gross tons. T h is  decrease, how ever, is 
due  in p a r t to  th e  sc rapp in g , loss, and  sale fo re ign  o f wooden 
sh ips, the  num ber o f such vessels un d er p r iv a te  ow nersh ip  being 
reduced from  736 vessels o f 880,362 gross tons on J u ly  1, 1925, to  
685 vessels o f 832,971 gross tons J u ly  1, 1926, w hile wooden vessels 
o f 1,000 gross tons and  over un d er  th e  U n ite d  S ta te s S h ip p in g  
B o ard  have been reduced from  13 vessels o f 35,687 gross tons 
J u ly  1, 1925, to  2 w ooden vessels o f 4,445 g ross tons J u ly  1, 1926.

O f vessels o f a ll classes o f 500 to ns  and  over th e re  h a s  been a 
decrease in  th e  fo re ign  tra d e  o f  135 vessels o f 267,704 gross tons, 
w hile in th e  coasting  tra d e  th e re  has been an  increase  o f 54 vessels 
o f  118,112 gross tons, m ak in g  a  ne t loss o f 149,592 gross tons.

F o llow in g  is a b rie f  an alysis  o f o u r sh ip p in g  on J u n e  30, 1917, 
as th e  U n ite d  S ta te s en tered  th e  w ar and  a t th e  close o f th e  fiscal 
ye ar  1925 an d  on Ju n e  30, 1926:

S e a g o i n g

J u n e
3 0 -

G r a n d  t o t a l
S h i p p i n g  B o a r d  j  

( o v e r  1 ,0 0 0  g r o s s  j  P r i v a t e  o w n e r s  
t o n s )

G r e a t  L a k e s A l l  o t h e r s

1926._
1925..
1917..

Num ber Gross tom  
2 0 ,3 4 3  1 7 ,3 1 1 ,  147  
20 , 32 3  !  17, 3 9 9 ,  37 6  
2 0 ,3 9 7  I  8 ,8 7 1 , 0 3 7

N um ber Gross tons Num ber 
1 ,0 5 6  i  5 . 1 6 2 , 3 3 4  !  1 ,9 9 6  
1, 2 1 8  : 5 , 8 3 9 ,  6 5 0  i  1 ,9 2 5  

19  t 7 6 , 1 6 0  |  1, 55 2

I  1

Gross tons  
6 . 7 3 2 ,7 2 4  
6 , 2 1 6 ,  55 2  
3 , 5 6 4 ,1 6 0

N um ber Gross tons 
2 ,6 2 0  2 , 8 4 4 , 4 7 3  
2 , 67 7  2, 85 3 , 01 9  
3 ,0 0 1  2 , 7 7 9 , 0 8 7

Number] Gtoss tons 
2 0 , 6 4 5  i  2 , 5 7 1 ,6 1 6
20 . 5 0 3  1  2 , 4 9 0 ,  146
21 , 8 2 5  j  2 , 45 1 , 6 3 0

L lo y d ’s R eg is te r po in ts  ou t th a t  a new  low reco rd  in  w orld  sh ip 
b u ild in g  since th e  w ar is  show n by re tu rn s  o f  vessels o f  100 gross tons 
and  over covering th e  m aritim e coun tries fo r  th e  q u a r te r  ended J u n e  
30, last. A t th a t  tim e w ork un d er construction  am ounted  to  1,970,000 
gross tons, a red uction  o f abou t 400,000 tons com pared  w ith  Ju n e  30, 
1925. F o r  th e  la s t q u a r te r  o f th e  year, how ever, as com pared  w ith  

2 3 0
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th e  sam e pe rio d  in  1925, th e re  is a  ga in  fo r  the  U n ite d  S ta te s o f 
15,000 tons and  a sim ila r one fo r  H o lland . O n J u n e  30, 1926, there  
w ere bu ild in g  in A m erican  sh ip ya rd s, in c lud in g  th e  G rea t L akes, 220 
vessels o f 199,055 g ross tons as com pared  w ith  187 vessels o f 185,654 
gross tons J u n e  30, 1925.

O n J u n e  30, 1926, th e re  w ere la id  up  1,082 A m erican  seagoing  
vessels o f 3,922,394 gross tons, a decrease o f 66 vessels o f 402,047 g ross 
tons fro m  th e  prev ious year. T he  C ham ber o f S h ip p in g  o f th e  
U n ited  K ingdom  rep o rts  th a t  on th e  sam e da te  th ere  w ere la id  up  in  
U n ite d  K in gdo m  p o rts  1,357,793 gross tons o f B ritis h  sh ip p in g  as 
aga in st 1,205,953 gross to ns th e  prev ious year, and th a t  w hile th e  
tonnage o f th e  w orld  has increased fro m  49,000,000 g ross tons in  1914 
to  64,784,000 tons in  1926, an increase o f 32 p e r  cent, th e  tra d e  o tte rin g  
is low er th an  p re-w ar.

N A V I G A T I O N  L A W S

U nd er section 4 o f th e  ac t of J u ly  5, 1884, th e  C om m issioner o f 
N av ig atio n  is d irec ted  to  inves tiga te  the. opera tion  o f th e  law s re la 
tive  to  nav ig atio n  and  an n u a lly  re p o rt to  you such p a rtic u la rs  as 
m ay ad m it o f im provem ent o r m ay requ ire  am endm ent.

R E O R G A N I Z A T I O N  O F  M A R I T I M E  B U R E A U S  A N D  A C T I V I T I E S

T h ere  is now befo re  th e  p resen t C ongress H . R. 7245, “A  b ill p ro 
v id in g  fo r  th e  conso lida tion o f th e  func tio ns o f th e  D ep artm en t o f 
C om m erce re la tin g  to  nav ig atio n , to  estab lish  load lines fo r  A m erican  
vessels, an d  fo r  o ther pu rposes.”

T h e  need o f b rin g in g  w ith in  th e  a d m in is tra tiv e  contro l o f the  
B ureau  o f N av ig atio n  th e  personnel o f the  custom s service a lready  
engaged  un d er th e  d irec tion  o f th e  D ep artm en t o f C om m erce in  
ad m in is te rin g  the  g re a t bu lk  o f the  nav ig ation  law s is becom ing m ore 
u rg e n t as im p o rta n t new law s a re  p laced  on th e  s ta tu te  books, con 
s tan tly  p lac in g  on th e  D ep artm en t o f C om m erce and  custom s officers 
new  du ties and  responsib ilities.

A s il lu s tra t in g  th e  im portance  o f u n ifo rm ity  and  accuracy in n av i 
g a tion  w ork in th e  custom houses a tten tio n  is inv ited  to th e  decision 
o f the  U n ited  S ta te s S uprem e C o u rt on J u n e  7 la st in  the  case of the  
Northern S ta r  w hich held  in  effect th a t  a m ortgage  on a sh ip  acquires 
a  p re fe rred  s ta tu s  only upon com pliance w ith  a ll th e  conditions 
specified in  th e  m o rtgage  ac t o f 1920 w ith  the  ad m in is tra tio n  of 
w hich th rou gh  custom s officers the  S ecre tary  o f C om m erce is charged. 
F a ilu re  o f th e  collector o f custom s in th a t  case to  indorse  a m ortgage  
on th e  vessel’s docum ents in  accordance w ith  th e  act dep rived  th e  
m ortgage  o f its  p re fe rre d  sta tus.

U n d e r th e  p re sen t o rg an iza tio n  th e  S ec re ta ry  o f C om m erce m ust 
adm in is te r th is  law  w hich  affects th e  ti t le  to , o r p re fe rre d  s ta tu s  o f 
m ortgages o r liens on every vessel docum ented un d er ou r flag th ro u g h  
th e  em ployees o f ano th er  de p a rtm en t, over whom he has no d ire c t 
superv ision  and  whose efficiency o r lack  o f i t  he has no  a u th o rity  to 
rew ard  o r correct.

A n o th e r exam ple  o f th e  effect o f th e  p resen t unbusinesslike  o rg a n 
iza tion  o f the  na v ig atio n  services is  th e  adm easurem en t o f vessels.
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T h is  service affects over $2,000,000 d ire c t revenue to the  G overn 
m ent, in  add ition  to  a ll P a n a m a  C an a l to lls  from  vessels pa ssing  
th ro u g h  the canal. These  vessels are  ta x ed  on th e  basis o f o u r 
adm easurem ent.

T h e  p ro p e r  ad m in is tra tio n  o f th is  h ig h ly  techn ica l service is of 
p rim e im portance  to ou r m erch an t m arine . O n  the  tonnage o f a 
vessel as ascerta ined  is based th e  collection o f n av ig atio n  fees, to n 
nage taxes, canal to lls , and p o rt ch arges in A m erican  a n d  fo re ign  
po rts .

Sufficient im po rta nc e  has been a ttached  to  th is  w ork by m aritim e  
na tion s to  ju s tify  them  in req u ir in g  long ap pren tic esh ip s befo re  th e  
ac tual adm easurem en t o f a vessel, an d  in  th e  estab lishm en t o f an 
e laborate  system  o f review  by h ig h ly  tra in e d  cen tra l a u th o rity .

T o  pe rfo rm  th is  w ork in th e  U n ited  S ta ta s, how ever, th e  C om m is 
sioner o f N av iga tion , whose decision on adm easurem ent questions is 
by  s ta tu te  m ade final, m ust re ly  on em ployees o f th e  T rea su ry  D e 
p a rtm en t, in whose selection, app o in tm en t, o r rem une ra tion  he has no 
voice. T hey  are  usually  selected fro m  a custom s re g is te r w ith  li ttle , 
i f  any , know ledge and experience  in  adm easurem en t. A t  m any  p o rts  
th ere  a re  changes o f assignm ents to  th is  w ork. A t  some p o rts  there  
are  no m en fa m ilia r  w ith  these du ties o r able to  u n d e rs tan d  th e  tech 
n ical te rm s o f th e  law  o r o f the  in struc tio ns  sen t them  by th e  bureau .

T he obvious so lu tion o f the  difficulty is th e  tra n s fe r  o f the  selec 
tion , app o in tm en t, and  rem une ra tion  o f these em ployees to  the  D e 
p a r tm e n t o f  C om m erce, w hich is responsible  fo r  th e ir  w ork. T h is 
w ill necessarily  resu lt in  m ore responsive ac tion , engender p ro fes 
s ional p rid e , and consolidate efforts, a ll o f w hich  w ill a t t r a c t  com 
pe te n t m en an d , th ro u g h  cen tra l d irec tion , rend er ex p e rt and  ad e 
quate  service to  th e  benefit o f sh ipow ners and the  c red it o f th e  de 
p a rtm en t.

L O A D  L I N E

T he section o f H . K. 7245 m entioned above estab lish ing  load lines 
fo r  A m erican  vessels is  essen tia l (1) in considera tion  o f th e  sa fe ty  
o f the vessel and crew and th e  avoidance o f the  dam age and ex tens 
ive re p a irs  inev itab le  w ith  inadequate  f re e b o a rd ; an d  (2) because 
the  lead ing  m aritim e  na tion s a lread y  have  d ifferen t load-line  p ro 
visions an d  th e ir  law s req u ire  o u r sh ips lo ad ing  in  th e ir  p o rts  to  
com ply w ith  th e ir  several de ta iled  req u irem en ts in  the  absence of 
s im ila r reg u la tio ns  o f o u r own. T he U nited  S ta te s is now th e  only 
m aritim e  na tion  o f im portance  whose com m erce is liab le to be 
ham pered  by these provisions.

R A D I O  S E R V I C E

P rep a ra tio n s  a re  un d er  w ay  fo r th e  nex t In te rn a tio n a l R a d io 
te leg rap h  C onference w hich  is to  be held  in W ash in g ton . A ccord 
in g  to the  p lan s th is  conference is to  be held  som etim e d u r in g  th e  
ye ar  1927. F o r  severa l m on ths the  com m ittee rep re se n tin g  th e  d i 
rec tly  concerned de p a rtm en ts  o f th e  G overnm en t have  been stu d y in g  
ou r rad io  problem s and  in cooperation  w ith  com m ercial in terests  
proposals are  be ing  p rep a red  fo r  consideration  a t th e  fo rth co m ing  
in te rn a tio n a l conference. T he la s t In te rn a tio n a l R ad io te leg raph  
C onference w as held  in L ondon in 1912. S ince th a t  tim e th ere  has
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been g rea t developm ent in th e  use o f rad io  ex tend in g  to  transocean ic  
h igh -pow ered  service, b roa dc as tin g  service, excep tional g row th  in 
m arin e  and  o th er  service, and  m arked  im provem en t in  rad io te le g rap h  
and  te lephone a p p a ra tu s , in  view o f  w hich  it is n a tu ra lly  expected 
th a t  th ere  w ill be m any  im p o rta n t problem s fo r  considera tion  a t th e  
nex t conference.

R epresen ta tiv es o f th is  G overnm ent a ttend ed  th e  In te rn a tio n a l 
T e leg rap h  C onference held  in  P a r is  in  1925 w here  i t  w as agreed  
th a t  fo llow in g  th e  W ash in g to n  In te rn a tio n a l R ad io te leg rap h  C on 
ference th ere  should be held  an o th e r conference h a v in g  as its  p u r 
pose th e  am algam ation  o f th e  te le g rap h  an d  rad io te le g rap h  conven 
tions. A t p resen t ou r G overnm ent is a p a r ty  to th e  rad io te leg rap h  
conven tion  b u t has no t become a  p a r ty  to  the  te le g rap h  convention.

O w in g  to  th e  in adequate  contro l over rad iocom m unication  under, 
ex istin g  law  the  d ep a rtm en t has found  i t  advisab le  to  have na tion a l 
rad io  conferences each ye ar  since th e  in au g u ra tio n  o f b roa dc as tin g  
fo r th e  p r im a ry  pu rpo se  o f en co urag ing  cooperation  w ith  the  d e p a r t 
m ent an d  jo in t in terests  in  th e  m a tte r  o f se lf-reg u la tion  o f th e  rad io  
in du stry . T he fo u rth  conference w as held  in  N ovem ber, 1925. 
W hile  se lf-reg u la tion  h a d  been rem arka b ly  successful u p  to  th a t  
tim e , th e  de p a rtm en t w as find ing i t  m ore and  m ore difficult to  m eet 
th e  dem ands m ade upon it and  i t  app eared  ev iden t th a t  th e  only 
sa tisfac to ry  so lu tion o f  th is  increa sin g ly  difficult p rob lem  w as 
th ro u g h  ob ta in in g  from  C ongress adequate au th o rity  to  in su re  
o rd e rly  conduct o f th e  rad iocom m unication  service, T o  th is  end 
the  conference recom m ended th a t  C ongress enact a law  w hich w ould 
give  the  p ro tec tion  desired.

A n  a tte m p t w as m ade by C ongress to  p rov ide  th e  needed contro l 
ove r ra d io ; a b ill w as passed by  th e  H ouse  w hich w as m ater ia lly  
am ended by th e  S enate  com m ittee and passed by  the  S enate  th e  day 
before  ad jo urn m en t. T here  was no t sufficient tim e a f te r  its  passage 
by th e  S enate  fo r the  conferees to  a d ju s t th e  differences betw een the 
tw o  b ills  before ad jo urn m en t. I t  is expected th a t  a com prom ise bill 
w ill be enacted in to  law  early  in the  n ex t session w hich w ill p rovide  
th e  contro l th a t  should be exercised over a service o f so g re a t im po r 
tance  to  the  pub lic  a n d  w hich  is em ployed so extensively  fo r  various 
useful purposes.

R ad io  has become a rea l co m petito r in  the  field o f in te rn a tio n a l 
com m unication. T h ro u g h  th is  com m ercial rad io  netw ork  th e  U n ited  
S ta te s is now in  touch  w ith  th e  fo llow ing  fo re ign  cou n trie s : G rea t 
B rita in , F ran ce , G erm any , N orw ay , P o la n d . I ta ly , Sw eden, A rg e n 
t in a , B raz il, H o lla n d , J a p a n , C olom bia, P an am a , C osta  R ica, N ica- 
rau ga , H on d u ras , and  G uatem ala .

I n  the  opera tion  o f these services we also touch  o u r is land pos 
session, H a w aii. P la n s  a re  un d er  w ay to  inc lude  C h ina  and the  
P h ilip p in e  Island s.

No o th er  b ranch  o f th e  rad io  service is o f  as m uch in te re st to  the 
pub lic  as b roadcasting . T he use o f th e  rad io te lephone fo r  en te r 
ta in in g  the  pub lic  o rig in a te d  in th is  co un try  in  1921. In te re s t in  
i t  im m edia te ly  sp read  to  th e  o th e r coun tries o f th e  w orld . W hile 
th ere  has been a  s lig h t decrease in th e  num ber o f rad io  b roa dc as t 
ing  sta tio ns  in the  p a s t y ea r th is  does no t ind ica te  lack  o f pub lic 
in terest. T he  decrease was due  la rg ely  to  th e  efforts o f the  d e p a r t 
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m ent to  c a rry  ou t th e  recom m endations o f th e  la s t n a tion a l rad io  
conference to  the  effect th a t  th e  num ber o f b roa dc as tin g  s ta tio n s be 
lim ited  an d  th a t no new s ta tio n s be licensed u n til  i t  w ould be in 
the  in te re st o f pub lic  service to  add  new  stations. A t th e  close o f 
th e  ye ar  th ere  w ere 528 licensed b roa dc as tin g  sta tio ns  as com pared  
w ith  571 la s t y e a r  an d  585 th e  prev ious year. A ccord ing  to  th e  
m ost dependable in fo rm atio n  we have th e re  a re  349 s ta tio ns  used 
fo r  b roadcasting  in fo re ign  countries. These  sta tion s are  d istr ib u ted  
as fo llow s: C an ad a, 47; Sw eden, 42; F ran ce , G erm any , and  S p a in , 
each, 21; U n ite d  K in gdom , 20; R ussia and  A u s tra lia , each, 18; 
C uba and M exico, each, 17; B ra z il, 12; A rg e n tin a  and  New Z ea 
la n d , each, 10; an d  in 49 o th er coun tries th e re  are  fro m  1 to  9 
s ta tio n s each. T he decrease in the num ber o f sta tio ns  has un d ou b t 
edly  no t d im in ished  service to  the  pub lic . T h is  has been m ore th an  
com pensated fo r  by  th e  increase in  pow er o f ex isting  sta tions. 
R ecords fro m  the  d e p a rtm e n t show th a t  th e  average  pow er pe r 
sta tio n  in w a tts  fo r  th is  ye ar  is 715.8 as com pared  w ith  312.4 la s t 
ye ar  and  190.5 th e  year before. T h e  increases in  pow er have  u n 
doub ted ly  m ade it possible fo r  m any  o f those liv in g  in ru ra l  d is tr ic ts  
to  obta in  service w hich they  h ad  no t fo rm erly  enjoyed.

T he g row in g  pub lic  in te re s t in  rad io  is p robab ly  best il lu s tra ted  
in  the  am ou n t o f m oney rep re se n tin g  rad io  sales each year. T he 
ed ito rs  o f  a p rom inen t rad io  pub lica tion  have ta k en  th e  troub le  to  
p re p a re  sta tis tic s w hich  they  believe to  be fa ir ly  accurate . These 
figures show  th a t  in 1922 rad io  sales am ounted  to  $60,000,000; in 
1923, $120,000,000; in 1924, $350,000,000; an d  in  1925, $450,000,000.

A s com pared w ith  b ro adcasting , only a sm all percen tage  o f ou r 
people are  concerned w ith  th e  m ost im p o rta n t rad io  service— th a t 
used to  p ro tec t life  and  p ro p e rty  on th e  h ig h  seas. I t  is th erefo re  
nov su rp r is in g  th a t  w hen our b roadcasting  sta tio ns  ai’e sh u t down 
fo r  te m p o rary  pe rio ds now an d  th en  because o f an S O S  call those  
w ho do no t rea lize th e  im portance  o f th is  service com plain  o f an 
in te rru p tio n , no t rea liz ing  th a t th e ir  s lig h t d ep riv a tio n  o f p leasure 
m ay m ean th e  sav ing  o f m any lives on some vessel th re a ten ed  w ith  
d isas te r. A t th e  close o f th is  fiscal ye ar  th ere  a re  1,954 A m erican  
m erch an t vessels equipped  w ith  rad io  a p p a ra tu s  as com pared  w ith  
1,901 the prev ious year. T h e re  is no t a vessel engaged in  th e  ocean 
service leav ing  our p o rts  w ith  passengers th a t  is n o t p rov id ed  w ith  
rad io  a p p a ra tu s , reg u la rly  inspected  by o u r inspection force  a t the  
m ost im p o rta n t p o rts  to  in su re  th e  p ro tec tion  o f th e  passengers and 
crew  carrie d  by these  vessels.

T he im portance  o f safe  n av ig atio n  and  sa fe ty  o f life  is fu r th e r  
recognized by  th e  g ro w ing  use o f th e  radiocom pass. T h is  in s tru 
m en t m akes it  possible fo r vessels to  na v ig a te  sa fe ly  th ro u g h  fog 
an d  has been on several occasions o f inestim ab le value  in  loca tin g  
vessels in d istress  w hich  h ad  in co rrec tly  rep orted  th e ir  position . A t 
th e  close o f the  fiscal y ea r 1925 th ere  were 83 A m erican  vessels 
equ ipped  w ith  radiocom passes. T h e re  are  now 230 A m erican  ves 
sels equipped  w ith  radiocom passes.

D u rin g  the  year ju s t ended th ere  w ere 13,009 clearances o f A m eri 
can and fo re ign  vessels fro m  ou r p o rts  w hich  are  req u ired  by law  to  
be equ ip ped  w ith  rad io . I n  1925 th ere  were 12,141 clearances, an 
increase  o f  alm ost 1,000.
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I n  1926 we m ade 9,197 inspections as com pared w ith  8,603 inspec 
tio ns  in 1925, w hich  was an  increase o f app ro x im a te ly  600 inspec 
tio ns  fo r  th e  sam e period . T h is  w ork  is considered o f g rea te st va lue  
to  th e  tra v e lin g  pub lic  an d  because o f its  life -sa v ing  fea tu re  i t  is

S
iven first considera tion . T h e  inspections m ade d u r in g  th e  la st 
seal y ea r developed 325 cases o f defec tive  a p p a ra tu s , lack  o f p ro p e r 
eq u ipm en t o r personnel, o r o th er  causes w hich  w ould have co nsti 

tu te d  v io la tions o f th e  law  had  th e  vessels sailed w ith o u t p ro p e r 
inspection. O ur in spection  w ork also ex tends to a ll com m ercial and  
p r iv a te  sta tion s on land  and  in  th is  connection o p p o rtu n ity  w as had  
d u r in g  p a r t  o f the  y ea r  to  m ake use o f th e  rad io  te s t car.

I t  w as fou nd  th a t  th e  car enabled us to p e rfo rm  ou r w ork in a 
m uch m ore sa tis fac to ry  an d  efficient m ann er and  a t a considerable 
sav in g  in  tim e and  expense. T hese  cars can be used to ad va n tage  in 
each d is tr ic t and  shou ld  be p rovided . T h e  car we a re  using  is 
equ ipped  w ith  th e  m ost m odern  ty pes o f a p p a ra tu s , in c lud in g  field 
s tre n g th  m easuring  equ ipm en t, frequency m easuring  a p p a ra tu s , and  
o th e r in stru m en ts  necessary fo r  use in  the re g u la r perfo rm an ce o f  
th e  du ties im posed upon th e  service.

T h ere  has been a  considerable decrease in th e  num ber o f am a teu rs 
licensed d u r in g  th e  past ye ar  as com pared  w ith  th e  p rev ious year. 
I n  1925 we licensed 10,074 am ateu r  sta tio ns  an d  in  1926 licenses w ere 
issued to  8,037. A s these licenses a re  issued fo r  a period  o f tw o 
years, th e  figures ind ica te  a to ta l of 18,111 am a te u r stations. H o w 
ever, d u r in g  th e  ye ar  3,209 were d iscontinued, w hich leaves an actual 
to ta l o f 14,902 active  am a teu r  sta tions, a  su bs ta n tia l reserve op e r 
a tin g  force  to  d raw  fro m  in  an em ergency.

T he  reco rds of th e  d ep a rtm en t show th a t  th e  am a teu rs have d is 
continued  using  sp a rk  tra n sm itte rs  an d  are  now m ak ing  use o f 
m odern  equipm en t only , such as continuous wave tra n sm itte rs  and 
tu be  receivers.

E N F O R C E M E N T  O F  T H E  N A V I G A T I O N  L A W S

D u rin g  th e  year th e re  w ere rep o rted  to  th e  d e p a rtm e n t fo r m iti 
g a tio n  o r rem ission o f pena lties 10,778 v io la tions o f th e  na v ig atio n  
law s, an increase  o f  1,234 from  1925.

F ro m  close observation  th e  bu reau  is satisfied th a t  th ere  is an  
increasing  com pliance w ith  th e  n av ig atio n  law s in th e  d is tr ic ts  in  
w hich, th ro u g h  its  in spection  vessels and  n av ig atio n  in specto rs, it 
has d irec t superv ision o f th e ir  enforcem ent. O n th e  Pacific  coast, 
th e  G rea t L akes, a n d  the  M ississippi I tiv e r  an d  tr ib u ta rie s , how ever, 
i t  ha s no in spection  vessels o r n av ig atio n  force av ailab le  fo r  th e  
purpose .

O n th e  Pacific  coast th e re  a re  6,000 docum ented A m erican  vessels 
o f over 3,000,000 gross tons an d  21,840 sm all m otor b o a ts ; on th e  
G rea t L akes 2,600 docum en ted vessels o f over 2,800,000 tons and 
28,600 sm all m o tor vessels; and on the  w estern riv e rs 1,900 docu 
m ented  vessels o f over 160,000 tons and  17,500 sm all m o tor boats.

T h e re  is need o f closer an d  d irec t su perv ision  o f these  vessels by 
th e  d ep a rtm en t in  th e  ad m in is tra tio n  o f  th e  law s in tended  fo r  the  
sa fe ty  o f those  on board  an d  th e  p rese rva tion  o f cargoes and m ove 
m ent o f commerce.
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O w ing to  th e  geograph ic  and  c lim atic  cond itions i t  is no t deem ed 
possible to  em ploy inspection  vessels on these w aters.

In  add itio n  to  th e  lack o f inspection, in  th e  genera l a d m in is tra tio n  
o f the  nav ig atio n  law s th ro u g h  officers o f th e  custom s, th e re  neces 
sa rily  is a  lack, o f u n ifo rm ity  a t the  va rio us po rts . T h is  re su lt is 
in he re n t in th e  p resen t du a l system  o f ad m in is tra tio n  in  ou r d e p a r t 
m ent and  pe rfo rm an ce in another. T h is  is of im portance  to  ou r 
sh ip p in g  in terests .

T o  m eet th e  lack o f in spection  an d  en deavor to  secure u n ifo rm ity  
in th e  ad m in is tra tio n  o f th e  law , th e  m ost econom ical an d  efficient 
m ethod  ap p ears to  be the  ap p o in tm en t o f five tra v e lin g  in spectors, 
tw o to  cover th e  Pacific coast, tw o  fo r th e  G rea t L akes, and  one on 
th e  w estern  rivers.

M uch i f  not all o f th e  expense o f th is  em ploym en t w ill be m et 
th ro u g h  the  ad d itio n al re tu rn s  fro m  pena lties fo r  v io la tion  o f the  
nav ig atio n  law s, w hile th e  benefit to  the  pub lic  th ro u g h  sa feg u a rd 
ing  life  and p ro p e rty  and to  th e  m erch an t m arin e  th ro u g h  u n ifo rm 
i ty  in custom house p rac tices w ould re tu rn  m any  tim es th e  to ta l 
am ount o f the  expend itu re .

S H I P P I N G  C O M M I S S I O N E R S

D u rin g  the y e a r  534,493 officers an d  m en were sh ipped , resh ipped , 
and  d ischarged  before sh ip p in g  com m issioners, as com pared w ith  
552.124 fo r  th e  p rev ious year. T h e  av erage  cost p e r  m an fo r  th is  
service w as 23 cents. C ollectors o f custom s ac tin g  a t p o rts  w here 
sh ip p in g  com m issioners offices have  no t been estab lished  sh ipp ed  
and  d isch arg ed  d u r in g  th e  y ea r  53,789 officers and  m en, as com pared  
w ith  53,582 officers and  m en d u r in g  th e  p rev ious year. A m erican  
consuls sh ipped  and d ischarged  39.500 officers and men.

T he above w ork by custom s officers w ould be m a te ria lly  im proved  
and system atized  should th e  personnel o f  the  m arin e  d iv isions o f 
the  custom houses be tra n s fe rre d  to the  D ep artm en t o f Comm erce.

O f 273.494 officers and  m en sh ipp ed  before sh ip p in g  com m issioners 
122,497 were na tive  A m erican s; 40.494 n a tu ra liz e d  A m erican s; 162,- 
991 in a ll, o r 59.6 p e r  cent. T h is  does no t give an en tire ly  accura te 
idea o f  the  n a tio n a lity  o f crew s on o u r vessels, as un d er th e  law  
vessels m ay sign on a p o rtion  o f a lien  crew s befo re  U n ite d  S ta te s 
consuls fo r  the  rou nd  tr ip .

T he w ork o f th e  sh ip p in g  com m issioners is being system atized  so 
f a r  as possible to  secure an  exact and  equ itab le  construction  o f the  
law s in tended  to secure to  th e  seam an fa i r  an d  ju s t tre a tm en t and  to  
th e  sh ipow ner and th e  pub lic th e  sa fe ty  o f the  sh ip  and  cargo  and  
th e  p ro m p t m ovem ent o f commerce.

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

D u rin g  the  ye ar  passengers were counted  on 9,687 tr ip s  o f excur 
sion steam ers, th e  num ber o f passengers a g g reg a tin g  6,596,766. O f 
th is  num ber ou r n av ig atio n  inspectors m ade 8,287 counts o f 3,454,436 
passengers. T he  records show  an increase in th is  fo rm  o f  recrea 
tion  w ith  a reduction  in loss o f  life , due  to  some ex ten t to  th e  re 
s tric tiv e  law s an d  th e  close F ed e ra l superv ision  given to  th e  con 
s tru c tio n , equipm ent, and  inspection  o f these vessels and  th e  num ber
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of passengers th ey  carry . F o r  instance, d y r in g  th e  p ast y ea r  on 
337 occasions i t  was necessary to  stop passengers go in g  on vessels, 
th e  sa fe ty  p o in t h av in g  been reached . T h is  involved 288,937 p a s 
sengers. T he  service is well o rgan ized  and  m eets w ith  genera l co 
opera tion  on th e  p a r t  o f the  pub lic , th e  ow ners o f vessels, and  th e ir  
officers.

P A S S E N G E R  A C T  O F  1 8 8 2

D u rin g  the  year 1,334 vessels en tered  o u r po rts , b rin g in g  to  th e  
U n ited  S ta te s  215,639 steerage  passengers. T h is  is a s lig h t increase 
over 1925, w hen 187,127 such passengers a rr iv ed  in the  U n ited  S ta tes. 
I n  a ll b u t  9 in stances these vessels w ere fu lly  equipped  and  k ep t 
in th e  cond ition req u ired  by  law . T h e  v io la tions rep orted  were 
th ro u g h  lack o f c leanliness o f th e  q u a rte rs  a t th e  tim e o f a rr iv a l. 
I n  m ost in stances th is  w as fo u n d  to  be due  to  th e  carelessness o f 
the  passengers abou t to  leave th e  sh ip . D u rin g  th e  voyage th e  
sa n ita ry  cond itions w ere in  a ll cases sa tis fac to ry .

N A V I G A T I O N  R E C E I P T S

T he receip ts  fro m  to nnage  d u r in g  th e  fiscal year  am oun ted  to  
$1,825,719.39, com pared w ith  $1,813,755.66 fro m  th e  sam e source la s t 
year. T he  taxes an d  also th e  na v ig atio n  fees and  fines a rc  col
lected by collectors o f custom s in the  ad m in is tra tio n  law s th ro u g h  
th e  B u reau  o f N av iga tion . T h e  receip ts  d u r in g  the  p a s t y ea r  com 
p a red  w ith  1917, th e  la s t p re -w a r year, w ere as fo llow s:

J u n o  30 —
T o n n a g e

d u t i e s
N a v i g a t i o n

f e e s
N a v i g a t i o n

f i n e s
T o t a l

19 2 6  _______  ___________________ ________ _____
19 2 5  . ....................... .............. ....................................

$ 1 , 8 2 5 ,7 1 9 .3 9  
1, 81 3 , 7 5 5 .6 6  
1 ,3 9 3 ,  74 3 . 10

$ 2 2 7 ,0 7 9 .0 9  
21 6 , 87 8 . 77  
159 , 8 0 8 .  03

$1 27 , 8 7 2 .9 8  
01 , 02 8 . 34  
4 9 , 96 2 . 37

$ 2 ,1 8 0 ,6 7 1 .4 6  
2 ,0 1 2 ,  2 6 2  77  
1, 0 0 3 ,  51 3 . 5 619 1 7  .  . . .  .................. .... ....................

T h e  accounts fo r  these various collections are  rendered  by col
lec to rs o f custom s, checked in  th e  B urea u  o f N av iga tion  ag a in st th e ir  
deposits in  the  U n ited  S ta te s  T reasu ry .

P U B L I C A T I O N S

P ub lica tion s o f th e  bu reau  com prise the  N av ig atio n  L aw s (q u ad 
ren n ia l w ith  an nual p am p h le t su p p le m en t), M erchan t Vessels o f the  
U n ited  S ta te s, Code L is t o f M erchan t Vessels, and  L is t o f R ad io  
S ta tio ns  (a ll a n n u a l) , an d  A m erican  D ocum ented  S eago ing  Vessels 
o f 500 G ross T ons  and O ver and  R ad io  Service B u lle tin  (b o th  
m o n th ly ) . T he pub lica tions no longer are  issued g ra tu ito u s ly  bu t 
are  fo r  sale by  the  S up e rin ten d en t o f D ocum ents, G overnm en t P r in t 
ing  Office, W ash in g ton , D. C.

A ppend ixes and  sta tistic s o f th e  m erch an t m arine  fo rm erly  p rin ted  
as a p a r t  o f m y ann ua l rep o rt a re  now pub lished  as 4 1  sep a ra te  
docum en t know n as M erch an t M arine  S ta tistics.

V ery  tru ly  yours,
D. B . Carson,

Commisisoner o f Navigation.
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Depar t ment  of Commer ce,
St eamboat  Inspect ion Ser vice,

W ashington, J u ly  1, 1926.
H on. Her ber t  Hoover ,

Secretary o f Commerce.
Dear  Mr . Secr et ar y: I n  response to  yo ur request I  fu rn ish  the  

fo llow ing  condensed re p o rt upo n  th e  w ork  of th e  bu reau  d u rin g  
th e  p a s t ye ar  :

P R O C E D U R E

Section 4403 o f th e  R evised S ta tu te s  of th e  U n ite d  S ta te s provides 
th a t  th e  S u pe rv is in g  In sp ec to r G enera l sh all “p roduce  a co rrec t and  
un ifo rm  ad m in is tra tio n  o f th e  in spection  law s, rules, and  reg u la 
tion s.” T o accom plish th is  requ ires a stro n g  and  effective cen tra l 
co n tro l, and , w hile un d er th e  law  th e  local inspectors do have  o rig i 
n a l ju risd ic tio n , in  m any  instances th e  S up erv is in g  In sp ec to r G en 
e ra l m ust cons tan tly  counsel w ith  them  an d  advise  them  in  o rde r 
to  ob ta in  u n ifo rm ity . T h is  has been tru e  especially  w ith  re fe r 
ence to  inves tig a tion s and  tr ia ls  conducted  of acc iden ts to vessels, 
v io la tions o f the  n av ig atio n  law s, etc., and  d u r in g  th e  p a s t ye ar  
th e  bu reau  has h ad  fo rw arde d  to  th e  office a t  W ash in g to n  th e  com 
p le te  casu alty  files as th e  cases have  been com pleted so th a t  they 
could be review ed and  th e  local inspectors adv ised o f th e ir  e rro rs 
and  cau tioned  as to  fu tu re  p rocedure. T h is  p rac tice  has very  m ate 
r ia lly  ra ised  th e  s ta n d a rd  o f co nducting  inves tig a tion s a n d  tria ls .

A n o th e r step fo rw a rd  in  th e  condu cting  o f inves tig a tion s has 
been th e  action taken  in  p e rm ittin g  them  to  be conducted  openly. 
T h is  has en tire ly  e lim in ated  the  belief th a t  th e  G overnm en t was 
try in g  to  hide  som eth ing  instead  o f g e tt in g  a t the  tru th .

I t  has also been th e  desire  o f th e  bu reau  to  im prove th e  s ta n d a rd  
o f  ex am in ations o f licensed officers and  to  do th is  it  has rea lized  
th a t  ex am in ation  questions fo r  th e  use o f th e  in spectors m ust be 
p re p a re d  in the  cen tra l office. T he bu reau  has been engaged  upon 
th e  p re p a ra tio n  o f these questions fo r  th e  p a s t 18 m on ths an d  h ad  
hoped to conclude the w ork  long  before th is , b u t, ow ing to  the  
lim ited  force in the  cen tra l office, it has no t been possible to  do so. 
These questions w ill, how ever, be rea dy  fo r  use before th e  end  o f 
th e  p resen t c a len d ar  year.

C O O P E R A T I O N

T h is  service is increa sin g ly  m ak in g  an  effort to  keep in  touch  w ith  
th e  ac tiv ities o f o th er  departm en ts . F o r  m any years th is  service 
has done \york fo r  o th er  d epa rtm en ts of th e  G overn m en t; fo r  th e  
W a r  D epa rtm en t, fo r  w hich it  inspects boilers a t cantonm en ts and  
fo rtif ic a tio n s; fo r  the  T rea su ry  D epa rtm en t, fo r  w hich i t  inspects 
bo ilers a t  h o sp ita ls  o f th e  V e te ran s’ B u re a u ; and  fo r  a ll o f th e  de- 
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p a r tm e n ts  in  the  m a tte r  o f exam in ing  and  te s tin g  bo ilers o f h e a tin g  
p la n ts ;  and  fo r  th e  P u b lic  H e a lth  Service in  th e  m a tte r  o f th e  
exam ination o f d rin k in g -w a te r  a p p a ra tu s  on bo ard  sh ip  and  in  
man}' o th er  and su ndry  w ays too num erous to m ention .

R ea liz ing  th e  im portance , also, o f keep ing  in touch  w ith  ac tiv ities 
o f  societies engaged on w ork  th a t  touches th e  m erch an t m arine , the  
b u reau  is coope ra ting  w ith  th e  forces engaged  on s ta n d a rd iz a tio n ; 
i t  is w ork ing  w ith  the  N atio nal F ire  P ro te c tio n  A ssocia tion ; i t  is  
k eep in g  in  touch w ith  th e  A m erican  B u reau  o f S h ip p in g , w ith  
L lo y d ’s, w ith  th e  N atio nal C ouncil o f S afe ty , an d  w ith  a ll ac tiv ities 
look ing  to  th e  p reserva tion  o f hu m an  life.

N o t only have we endeavored  to  cooperate  w ith  d ep a rtm en ts  and 
societies b u t also w ith  th e  people them selves, and , w henever it has 
been necessary, the  S u p e rv is in g  In sp ec to r G enera l has proceeded to  
m ake pe rsonal v isita tion s to a d ju s t any  differences th a t  have  arisen. 
S ince J a n u a ry  1, th e  head  of th is  office has v isited th e  local d is tr ic ts  
o f  B oston, A lbany , New Y ork , P h ilad e lp h ia , B altim ore , N orfo lk , 
Jack son v ille , T a m pa , M obile, New O rleans, P it ts b u rg h , C leveland, 
C hicago, G ran d  H aven , and  M ilw aukee.

B O I L E R  I N S P E C T I O N

F ro m  tim e to tim e th e re  has been some critic ism  o f th e  ru les o f 
th e  board  o f superv isin g  in specto rs concerning th e  inspection  o f 
boilers, bu t, i f  rea l cons truc tive  c ritic ism  be m ade o f th a t  code o f 
rules, i t  w ill be fou nd  th a t  th ey  m easure up very  w ell w ith  th e  rules 
o f  lead ing  c lassification societies. T h e  bu re au  has, how ever, an  open 
m ind  upon th e  subject, an d , i f  i t  be fou nd  th a t  im provem en t can be 
m ade and we have th e  au th o rity , i t  w ill be done.

M uch o f th e  critic ism  has h ad  to  do w ith  th e  fac to rs o f sa fe ty  and 
th e  p ressu res th a t  m ay be allow ed a n d  in  c ritic iz in g  cond itions in 
these  respects th e  lim ited  d iscre tion  o f th e  board  o f su pe rv is in g  in 
spectors has been en tire ly  overlooked. R epeated  efforts  have  been 
m ade to  have  sections 443S and  4418, R evised S ta tu te s , am ended so 
as to  enable th is  service to  m ake m odern  its  ru les and  regu la tio ns 
in  reg a rd  to  w ork ing  an d  h y d ro s ta tic  p ressu re  o f boilers, and  leg isla 
tion looking  to th is  end is ag ain  recom m ended.

M O T O R - B O A T  I N S P E C T I O N

I t  is gene ra lly  conceded th a t th e  m otor-boat law  should  be 
am ended so as to  cover c ra f t  no t now sub ject to  in spection , b u t th ere  
is a  d iv ersity  o f opin ion  am ong those  in terested  as to  ju s t w h at class 
o f vessels shou ld  be inspected . W hen  i t  can be fina lly  de term in ed  
as to  the  ty pes o f vessels th a t  oug h t to  be inspected , it  w ould seem 
to  th is  office th a t  the  req u irem en ts re la tin g  to  inspection  m ig h t well 
be le f t  to  the  bo ard  o f superv is ing  in specto rs, w hich  w ould proceed 
to  fo rm u la te  th e  ty pe  o f in spection  th a t  w ould n o t destroy  th e  g re a t 
m otor-boat in d u stry , but w ould m ake th e  opera tion  o f such  vessels 
safer.

E I R E  C O N T R O L

A n extensive inves tiga tion  has been conducted w itli reference  to  
fire in d ic a tin g  and ex tin gu ish in g  system s on board  vessels, th e  stu dy  
o f these  fea tu re s o f vessel construction h av in g  been fou nd  necessary
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by reason o f th e  severa l serious fires th a t  have  occurred  on coastw ise 
snips, and valuable  suggestions an d  d a ta  have been collected fo r the  
use o f the  board  o f su perv isin g  in specto rs a t its  nex t annu al session 
in  d e te rm in in g  a so lu tion o f th e  problem .

W ith  th is  same question  comes up  th e  p reven tion  o f explosions in 
connection w ith  the  lo ad ing  o f oil tank ers, and  th is  m a tte r  w ill also 
receive th e  a tten tio n  o f th e  board  a t its  nex t session.

I N C L I N I N G  T E S T S

R eference  w as m ade in  th e  la s t ann ua l rep o rt to  th e  w ork being 
done by th is  service in the  in c lin in g  o f ships. T h is  w ork has in 
creased to such an  ex ten t th a t  tw o  m en are  no t sufficient to  p ro p e rly  
take care of i t  an d  m ake th e  reinspections contem pla ted to  be m ade 
by  th e  tra v e lin g  in specto rs. A d d itio n a l personnel w ill have  to  be 
a rran g ed  fo r in  the  very ne ar fu tu re  to take  care  o f th is  im p o rta n t 
w ork.

T H E  S U P E R V I S I N G  I N S P E C T O R S

I t  is ag ain  u rg ed  th a t  th e  su perv isin g  in specto rs o f th is  service 
be placed  un d er th e  classified c ivil service and  legisla tion  looking  
tow ard  th is  end is earn estly  recom m ended.

P E R S O N N E L

T h e  fo llow ing positions were em braced in th e  S team boat Insp ec 
tion  Service  a t th e  close o f business on Ju n e  30, 1920:

A t  W a s h i n 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,_ _ _ _ _ _ _ _ _ _ _ _  x

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 n 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6

C l e r k s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1

M e s s e n g e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1

I n  t h e  s e r v i c 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 0

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 5

C l e r k s  t o  b o a r d s  o f  l o c a l  i n s p e c t o r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 5

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 6 4

A g lance a t the above table  w ill show th e  re la tiv e ly  sm all num ber 
o f persons engaged in th e  trem endously  im p o rta n t job o f in specting  
vessels o f th e  A m erican  m erch an t m arine  and o f licensing officers 
and  men. In c re as in g ly , a dem and  is be ing  m ade upon th is  office 
fo r a la rg e r  force  o f in specto rs and  c lerks a t certa in  places an d  it is 
only a question  o f tim e before i t  w ill be necessary to  ask fo r  a la rg e r  
force, because as tim e goes on and  b e tte r  m ethods are  ad op ted  g rea te r 
d e ta il is req u ired  and  sa fe r  conditions are , as th e  resu lt, obtained.

I n  connection w ith  th is  question o f personnel th ere  also comes up  
the m a tte r  o f b e tte r  pay. I t  is th e  desire  o f th is  office to  increase th e  
sa laries o f in specto rs and  c lerks so as to  a t tra c t  to  th is  service a 
h ig h ly  qualified personnel.

U n d e r th e  law , th ere  is p rov ided  in  th e  cen tra l office a D epu ty  
S up e rv is in g  In sp ec to r G enera l w ho is th e  ch ief c lerk o f  th e  bureau .
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W hile  he has been charged  w ith  th e  du ties as ch ief  c lerk , the  du ties o f 
th a t  position  ¡we ac tua lly  pe rfo rm ed  by ano th er  em ployee, the  tim e 
o f  th e  D epu ty  S up erv is in g  In sp ec to r G enera l be ing  en tire ly  taken  
up  w ith  o th er  m atters. I t  is recom m ended th a t  a ch ief c lerksh ip  be 
established  in th e  cen tra l office to  co rrec t th is  condition.

S T A T I S T I C S

T he  force  inspected an d  certificated 7,377 vessels, w ith  a to ta l gross 
to nnage  o f 15,016,556, o f w hich  7,055 w ere dom estic vessels, w ith  a  
to ta l gross to nnage  o f 11,619,240, a n d  322 w ere fo re ign  passenger 
steam  vessels, w ith  a to ta l gross tonnage o f 3,397,316. O f th e  dom es 
tic  vessels th ere  w ere 5,581 steam  vessels, 950 m otor vessels, 18 p a s 
senger barges, an d  506 seagoing  barges. T h e re  M as a decrease o f 
34 in  th e  to ta l num ber o f vessels in spected , an d  an  increase o f 472,403 
in  the  to ta l gross tonnage  o f vessels in spected  as com pared  w ith  the  
p rev ious fiscal year. T here  w ere 1,000 cargo vessels exam ined  to  
c a r ry  persons in  add itio n  to  crew  un d er  th e  act o f C ongress approv ed  
J u n e  5, 1920. L e tte rs  o f  ap p ro v a l o f designs o f boilers, engines, and  
o th e r o p e ra tin g  m ach inery  w ere g ran te d  to  20 steam  vessels, w ith  a 
to ta l gross tonnage o f 707. T h e re  w ere inspected fo r  th e  U n ited  
S ta te s  G overnm en t 73 hu lls  o f vessels and  2,009 boilers. T h e re  were 
2,575 reinspections o f steam  vessels, m o tor vessels, an d  barges.

L icenses were issued to  22,459 officers o f a ll g rades. T h e re  were 
exam ined fo r v isual defec ts 6,962 ap p lican ts fo r  license, o f whom 15 
w ere  fou nd  color b lind  o r w ith  o ther v isual defec ts and  rejected. 
C ertifica tes o f service w ere issued to 8,925 able seam en, and  584 w ere 
re jec ted . C ertifica tes o f efficiency w ere issued to  7,852 life bo a t men, 
and  4,960 were rejected.

S teel p la tes fo r  th e  construction  o f m arin e  boilers to  the  num ber 
o f  2,958 were inspected a t th e  m ills. T here  were tested  a t th e  m ills 
by  a ss is tan t inspectors 6,308 steel bars to be used as boiler s tay s  and 
braces, o f w hich 70 w ere re jec ted. T h e re  were exam ined and  tested 
175,132 new life  p reservers an d  kapok  collars fo r  life  p reservers, o f 
w hich  1,987 w ere rejec ted. T h e re  w ere in spected 12,920 new co rk 
r in g  life  buoys, o f w hich 256 w ere re jec ted . T here  w ere inspected  a t 
fac to ries 442 new lifeboats, a ll o f w hich p a ssed ; 269 new life  ra f ts , 
o f  w hich  2 w ere re jec te d ; and  192 new  boat dav its , a ll o f w hich 
passed.

T h e  to ta l num ber o f acc idents re su lt in g  in loss o f life  w as 314. 
T he  to ta l num ber o f lives lo st was 368, o f w hich 103 w ere passengers. 
O f  th e  lives lost, 156 w ere fro m  suicide, acc iden ta l d row n ing , and  
o th e r s im ila r causes, leav ing  a  loss o f 212 fa ir ly  chargeab le to  acci
d ents, collisions, foun d ering s, etc. T here  was an  increase o f 58 in 
th e  num ber o f lives lo st as com pared  w ith  the  p rev ious fiscal year.

P assenge rs to  th e  num ber o f 350,370,065 w ere c a rrie d  on vessels 
req u ired  by law  to  m ake re p o rt o f  th e  num ber o f  passengers carried . 
D iv id in g  th is  num ber by 103, th e  to ta l nu m ber o f  passengers lost, 
show s th a t  3,401,651 passengers w ere carrie d  fo r each passenger lost. 
T he  num ber o f lives d ire c tly  saved by  m eans o f th e  life-sav ing  a p 
p liances req u ired  by law  was 752.

V ery  tru ly  yours,
D . N. Hoover,

Supervising Inspector General.
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Depar t ment  of Commer ce,
Pa t ent  Of f ice, 

W ashington, J u ly  1, 1926.
H on. Her ber t  Hoover ,

Secretary o f Commerce.
Dear  Mr. Secr et ar y: I  have  th e  honor to su bm it th e  fo llow ing  

re p o rt o f th e  business o f th e  P a te n t Office fo r  th e  fiscal y ea r  ended 
J u n e  30, 1926:

A f te r  th ree  years o f steady  p rogress, d u r in g  w hich  th e  a rre a rs  
were reduced fro m  over 80,000 cases to  45,000 cases, a decrease o f 
35,000, th e  P a te n t Office fo r  several m on ths h a s  been unab le  to  hand le  
th e  w ork  as fa s t as i t  is received.

F o r  tw o years, beg in n in g  w ith  th e  fiscal ye ar  1925, the  P a te n t 
Office w as p ro v ided  an  annu al a p p ro p r ia tio n  o f abou t $180,000 fo r 
th e  em ploym en t o f 100 tem p o ra ry  exam iners. F o r  th e  com ing y ea r 
the  a p p ro p r ia tio n  fo r  th is  pu rp ose  is only  $25,000, w ith  th e  resu lt 
th a t  th e  s tre n g th  o f th e  ex am in in g  corps, exclusive o f p rin c ip a l 
exam iners, h a s been reduced  from  560 to  485. T h is  force  is obviously 
in adequate , especially  in  view o f th e  in creasing  dem ands upon the  
office. These increased dem ands a re  in d ica ted  by  th e  fac t th a t  in  
tw o years the  new cases have  increased by  10,000 and  th e  am ended 
cases by 48,000. T h erefo re , th e  force shou ld  be augm en ted  a t the 
ea rlies t possible da te  by  no t less th a n  7 p rin c ip a l exam iners an d  40 
assistan t exam iners.

A tten tio n  is called to  th e  continued  h ig h  tu rn o v e r in  th e  exam 
in in g  corps. O u t o f a technica l p ro fessio nal force now reduced to 
abou t 485, 104 resigned  d u r in g  the  fiscal y ea r  because o f inadequate  
sa la ry  scales. I t  is u rg e n t th a t  these  scales be revised to  allow  
increases in the  sa la ries of p rin c ip a l exam iners u p  to  th e  m ed ian  ra tes 
a llow ed by law , an d  to allow  th e  m ore  ra p id  p rom otion o f exam iners 
o f p ro fessional g rades 1 and  2. I t  w ould cer ta in ly  lessen th e  
resig na tions  and  p rov id e  a m uch m ore efficient force if  sufficient 
a p p ro p ria tio n s  w ere m ade to  p rom ote  a ll ju n io rs from  g rad e  1 to  
g rad e  2 a f te r  tw o y ears’ sa tisfac to ry  service, and  to  p rom ote  a ll 
a ssistan ts fro m  g rad e  2 to  g rad e  3 a f te r  five y e a rs ’ acceptable 
service.

A tten tio n  is again  called to the  u rg e n t need fo r p ro v id in g  increased 
q u a rte rs  fo r  th e  P a te n t Office.

C O N D I T I O N  O F  W O R K

D u rin g  the  first six m onths o f th e  fiscal ye ar  th e  num ber of p a ten t 
cases on ha n d  w as reduced fro m  44,556 to  41,275, o r a reduction  o f  
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3,281. H ow ever, d u r in g  th e  la s t s ix  m onths th is  g a in  w as a lm ost 
e n tire ly  d issipa ted , since on J u n e  30 th e  num ber o f p a te n t cases 
aw a itin g  action h ad  risen  to  43,765.

T h e  la rg es t num ber o f cases a w a itin g  action  in  th e  h isto ry  o f  the 
office was on A ug u st 17, 1923, w hen th ere  were 74,523 p a te n t a p p li 
cations, 2,401 design app lica tions , 3,120 tra d e -m ark  app lica tio ns, o r a 
to ta l o f 80,044. T h is  was reduced  on J u n e  30, 1926, to  43,765 p a te n t 
app lica tio ns, 426 design app lica tions , and  1,282 tra d e -m ark  a p p lic a 
tions, o r a to ta l o f 45,473, a red uction  in  th ree  years o f 34,571 cases.

T h e  leng th  o f tim e an  ap p lican t m ust a w a it official action  a f te r  
filing  h is ap p lica tion  is less th a n  i t  has been fo r a num ber o f years 
pa st. T h is  is show n by  th e  fo llow ing  sta tem en t g iv in g  the  condition 
o f w ork  in  A p ril , 1921, and  on Ju n e  30, 1926, as fo llow s:

A p ril, 1921

2  d i v i s i o n s  u n d e r  2  m o n t h s .  
4  d i v i s i o n s  u n d e r  3  m o n t h s .  
6  d i v i s i o n s  u n d e r  4  m o n t h s .

1 0  d i v i s i o n s  u n d e r  5  m o n t h s .  
3 7  d i v i s i o n s  o v e r  5  m o n t h s .  
3 2  d i v i s i o n s  o v e r  6  m o n t h s .  
2 6  d i v i s i o n s  o v e r  7  m o n t h s .  
1 4  d i v i s i o n s  o v e r  8  m o n t h s .

9  d i v i s i o n s  o v e r  9  m o n t h s .

3  d i v i s i o n s  o v e r . 1 0  m o n t h s .

J u n e  3 0 , 1 9 2 6

1 2  d i v i s i o n s  u n d e r  2  m o n t h s .

4 2  d i v i s i o n s  u n d e r  3  m o n t h s .

4 7  d i v i s i o n s  u n d e r  4  m o n t h s .

A l l  5 3  d i v i s i o n s  u n d e r  5  m o n t h s .  
None over 5 months.

D e s i g n s ,  o v e r  5  m o n t h s .  O n l y  2 5  d a y s .

T r a d e - m a r k s ,  o v e r  5  m o n t h s .  O n l y  2 7  d a y s .

These  ga in s in  da tes have  been m ade n o tw ith s ta n d in g  an increase 
d u r in g  th e  la s t tw o years  o f 10,000 new ap p lica tion s p e r  ye ar and  
ab ou t 48,000 am ended ap p lica tions. T h e  loss d u r in g  th e  p ast six 
m on ths has been due  to  th e  la rg e  increase o f w ork  and the  fac t th a t  
th ere  are  now 50 few er exam iners in  th e  corps th a n  th e re  w ere six 
m onths ago.

D I S P O S I T I O N  O F  O L D  M O D E L S

T h e  ac t o f F eb ru a ry  13, 1925, p ro v ided  fo r  th e  d isposition  o f th e  
old m odels filed in  th is  office p r io r  to  1880, th e  w ork  to be pe rfo rm ed  
un d er the  d irec tion  o f a com m ittee consisting  o f th e  C om m issioner o f 
P a te n ts , the  secre tary  o f the  N a tio na l M useum , an d  a p a te n t a tto rn ey  
(W illiam  G. H enderson , Esq ., be ing a p p o in te d ) , and  th a t  the  m odels 
o f h isto rica l in te re st be k ep t in  the  P a te n t Office o r in the  N a tio na l 
M useum , and th a t  a ll o thers be re tu rn ed  to  the  o rig in a l deposito rs 
o r th e ir  descendan ts o r destroyed. These m odels, 155,000 in  num ber, 
h ad  fo r  years been packed aw ay in  7,500 boxes, m ak in g  them  inacces 
sible. W o rk  was s ta r te d  th e  first p a r t  o f O ctober, 1925, an d  con 
tinued  u n til th e  la t te r  p a r t  of Ju n e , a t w h ich  tim e th e  un pack in g  
w as com pleted. T he N atio nal M useum  has take n  ch arge  o f about 
50,000 m odels, re ta in in g  those o f h isto rica l in te re st and  d is tr ib u tin g  
o thers to various m useum s and in s ti tu tio n s  th ro u g h o u t the  co u n try ; 
2,500 m odels are  be ing  re tu rn ed  to  the  c la im an ts  as he irs  o f th e  p a t 
entees. T he  res t o f th e  m odels w ere sen t to  th e  G enera l S u p p ly  Com 
m ittee o f th e  T rea su ry  D ep artm en t fo r  sale a t auction , fro m  w hich 
$6,540 was rea lized. 'The fo llow ing  sta tis tic a l s ta tem en t w ill be of 
in te re st :
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A p p r o p r i a t i o n  f o r  d i s p o s a l  o f  m o d e l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ $ 1 0 ,  0 0 0 .  0 0

A m o u n t  a c t u a l l y  e x p e n d e d  f o r  s a l a r i e s  a n d  e q u i p m e n t - - - - - - - - - - - - - - - - - - -  3 ,  6 1 1 .  8 8

U n e x p e n d e d  a p p r o p r i a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 ,  3 8 8 . 1 2

R e c e i v e d  f r o m  t h e  s a l e  o f  m o d e l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 ,  5 4 0 .  0 0

I t  w ill th u s  be seen th a t  in stead  o f its  costing  th e  G overnm en t 
$10,000, th e  am oun t ac tua lly  sp en t w as only $3,611.88, an d  since th e  
undesired  m odels sold fo r  $6,540 there  is a ne t am oun t o f $2,928.12 
to  be tu rn e d  in to  th e  T rea su ry  over a ll expenses, so th a t  in  effect the  
e n tire  a p p ro p r ia tio n  o f $10,000 was saved, p lus th e  su rp lu s of 
$2,928.12.

I M P R O V E M E N T S  I N  T H E  O F F I C E

A rra n g em en ts  are  now being  m ade to  p h o to s ta t assignm en ts filed 
fo r  reco rd  in stead  o f ty p ew ritin g  them . T h is  w ill leave on reco rd  a 
facsim ile p h o to graph ic  copy, in c lud ing  th e  sign a tu re s to  th e  deeds, 
and  a t  th e  sam e tim e w ill save each ye ar abou t $10,000 over th e  cost 
o f m ak in g  the  ty p ew ritte n  records. A t the  sam e tim e th e  p h o to s ta t 
d iv ision o f th e  office is being  rem odeled in o rde r to  p roduce  m ore 
efficient resu lts  and  m ake b e tte r  pho tos ta ts . In c id en ta lly , i t  m ay be 
sta ted  th a t  th is  d iv ision  m akes a p ro fit each ye ar  o f over $25,000 in  
fu rn is h in g  to  th e  pub lic  over 1,000 p h o to s ta ts  p e r  day.

A rrang em en ts  are  also being  m ade to begin the  checking  up o f the 
p a te n ts  in  the  pub lic  search  room , fo r  w hich  $20,000 has been a p p ro 
p ria te d . I t  is p lanned  to  check up  a ll th e  2,500,000 copies o f p a ten ts 
used by the  pub lic  fo r search purposes, to  su pp ly  th e  m issing  copies, 
and  to p lace in  each subclass a lis t o f th e  p a te n ts  be longing  in  th a t  
class, so th a t in th e  fu tu re  th e  pub lic  searchers m ay ve rify  th e ir  
searches. T h is  is  v ita lly  im p o rta n t to  the  in d u stries  o f th e  coun try , 
as searchers come from  all p a r ts  of th e  U n ion  to search  these  records.

O n th e  recom m endation  o f th e  S ec re ta ry ’s com m ittee on P a te n t 
Office procedure, th e  p r in tin g  o f th e  p ream ble o f th e  specification 
has been om itted . T he om ission o f seven lines o f p r in te d  m a tte r  in  
each p a te n t in  each instance  is in sign ifican t, b u t in  the  ag g reg ate  i t  
am ounts to  an estim ated  sav in g  o f fro m  $8,000 to  $10,000 p e r  year. 
T h e  rep o rt o f th e  S ec re ta ry 's  com m ittee is be ing  stud ied  to  m ake 
use o f various o ther suggestions conta ined in i t  to increase  th e  effi
ciency o f the  office. I n  fa c t, the  rep o rt w ill be o f im m ense value. A t 
th is  tim e I  desire  to  express th e  ap prec ia tion  o f th e  officers o f th is  
bu reau  to  the  com m ittee, w h ich  was composed o f m en o f w ide exp e ri 
ence in  p a te n t, en g in eering , and in d u s tr ia l problem s. A lth o u g h  its  
m em bers were busy m en o f affa irs, th ey  cam e again  and  aga in  to  
W ash in g ton  and gave generously o f th e ir  tim e and m ade a m ost ex 
haustive  stud y  o f the  P a te n t Office an d  its  needs. I  recom m end th a t  
the  re p o rt he p r in ted .

S T A T I S T I C S

F o llow in g  is an  ap pe nd ix  g iv in g  th e  usu al sta tis tic a l rep ort.
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Applications received during the fiscal year ended June 30, 1026'

W i t 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  SO, 6 8 2

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  d e s i g n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 ,  2 5 7

A p p l i c a t i o n s  f o r  r e i s s u e s  o f  p a t e n t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 4 0

— - - - - - - - - - - - - - - - - - —  8 5 , 2 7 9

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  2 2 1 , 8 3 9

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 9 7 9

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  p r i n t s _ _ _ _  9 3 3

- - - - - - - - - - -  2 4 ,7 5 1

T o t a l ,  w i t h  f e e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 1 0 ,  0 3 0

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 ) _ _ _ _ _ _ _ _ _ _  1 1 8

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 l e  1 7 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1

— — - - - - - -  1 1 9

G r a n d  t o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 1 0 ,1 4 9

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 7  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 8 ,  6 9 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

Y e a r  e n d e d  J u n o  3 0 —

1 9 2 2  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 8 , 2 4 3

1 9 2 3  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 7 , 0 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

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 7  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 1 ,  5 3 8

1 9 1 8  _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 3 , 3 0 7

1 9 1 9  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 5 .  6 5 7

1 9 2 0  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 2 ,9 4 0

1 9 2 1  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 7 , 6 5 6

Y e a r  e n d e d  J u n e  3 0 —

1 9 2 2  _ _ _ _ _ _ _ _ _ _  1 1 3 , 5 9 7

1 9 2 3  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 0 . 7 2 4

1 9 2 4  _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 9 . 5 7 4

1 9 2 5  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 0 3 . 5 9 1

1 9 2 6  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 1 0 , 0 3 0

Patent applications awaiting action

J u n e  3 0 —

1 9 1 7  _ -  . . . 1 6 , 0 5 8

1 9 1 8 ___  1 4 , 7 0 9

1 9 1 9 . .  . . . .  .  _ 1 7 . 7 3 5

1 9 2 0  -  -  ..  ______  3 4 . 3 5 5

1 9 2 1  _ _ _ _ _ _ _ _ _ . . .  .  4 9 , 3 3 4

J u n e  3 0 —

1 9 2 2  _ _ _ _ _ _ _ _    6 7 ,  3 0 7

1 9 2 3  _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 2 ,  4 7 5

1 9 2 4  _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 0 , 3 3 4

1 9 2 5  _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 4 ,  5 5 6

1 9 2 6  _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 3 .  7 6 5

1 I n c l u d i n g  a p p l i c a t i o n s  I n  w l i l c h  f e e s  w e r e  r e f u n d e d  a n d  t r a n s f e r r e d .
2 I n c l u d e s  4 , 4 7 9  a p p l i c a t i o n s  f o r  t h e  r e n e w a l  o f  t r a d e - m a r k  r e g i s t r a t i o n .

9 3 4 7 — 2 6 - - - - - - 1 7 2 4 5
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Patents -withheld and patents expired

1925 1926

8,905 
18,678 
34,006 

177 
3,102

10,048 
15,918 
34,332 

168 
3,063

A p p lic a tio n s  in  w h ic h  is su e  of p o te n t  h a s  b e e n  d e fe rre d  u n d e r  sec tio n  4885, R . S ........

Patents yranted und trade-marks, labels, and prints registered

1922 1923 1924 1925 1926

38.083 
2,862 

258 
12, 247 

1,560 
541

39,004 
1,452 

255 
13,169 

1,549 
592

38,963 
2, 443 

228 
16, 203 

1,350 
606

45, 218 
2,692 

237 
14, 542 

1,400 
615

46,464 
2,763 

268 
14,236 

1,676 
868

55, 551 56,021 59,853 64,704. 66,275

Receipts and earnings, fiscal year ended June 30, 1926
U n e a r n e d  b a l a n c e  a t  c l o s e  o f  b u s i n e s s ,  J u n e  3 0 ,

1 9 2 5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  $ 1 7 1 ,  5 5 0 . 2 0

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 6 _ _ _ _ _ _  3 ,  4 3 7 ,  0 2 1 . 0 1

E a r n i n g s  f r o m  s a l e  o f  O f f i c i a 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 .  2 8 , 1 0 0 .  0 0

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - $ 3 ,  6 3 6 ,  6 7 1 .  2 7

E a r n i n g s :

I n v e n t i o n 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 .

$ 1 ,  6 0 9 ,  0 3 0 .  0 0  
1 0 , 2 4 0 .  0 0  
4 9 ,  9 7 5 .  0 0  
1 5 ,  3 1 0 . 0 0  

2 1 6 ,  8 6 0 .  0 0  
1 5 , 2 6 4 . 0 0

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

F i n a l  f e e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 3 2 , 3 6 5 . 0 0

A p p e a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 6 ,  6 5 5 . 0 0

O p p o s i t i o n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 ,  5 4 0 .  0 0

D i s c l a i m e r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 2 0 .  0 0

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C o p i e s  o f  p a t e n t s _ _ _ _ _ _ _ _ _ _ _ _  3 2 3 ,  7 3 8 . 0 8

P h o t o p r i n t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1 , 1 6 4 .  6 0

P h o t o s t a t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 9 ,  6 4 5 .  4 5

M a n u s c r i p t  c o p i e s _ _ _ _ _ _ _ _ _ _ _ _  5 8 ,  4 7 4 .  4 8

C e r t i f i e d  c o p i e s ,  e t c _ _ _ _ _ _ _ _ _ _  8 ,  7 8 3 . 1 0

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ :_ _ _ _ _  9 2 8 .  0 0

R e g i s t r a t i o n  o f  i n t e r n a t i o n a l

t r a d e - m a r k s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 5 0 .  0 0

R e g i s t r a t i o n  o f  a t t o r n e y s _ _ _ _ _  5 9 0 .  0 0

3 5 ,  7 1 5 . 0 0

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 4 3 ,  7 7 3 .  7 1

D r a w i n g s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 0 ,  8 0 0 .  7 7

A s s i g n m e n t s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 0 ,  3 4 1 ,  0 5

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3 ,  4 2 9 ,  6 7 4 .  5 3

E a r n i n g s  f r o m  s a l e  o f  O f f i c i a l  G a z e t t e ,  e t c ___  2 8 , 1 0 0 .  0 0

T o t a l  e a r n i n g s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3 ,  4 5 7 ,  7 7 4 .  5 3

R e f u n d e d - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 8 ,  6 9 2 .  6 6

U n e a r n e d  b a l a n c e  J u n e  3 0 ,  1 9 2 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 0 , 2 0 4 . 0 8

3 ,  6 3 6 ,  6 7 1 . 2 7
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Expenditures, fiscal year ended June SO, 1020
S a l a r i e s  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S a l a r i e 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 h o t o l i t l i o g r a p h i n g  :

C u r r e n t  i s s u e _ _ _ _ _ _ _ _ _ _ _

R e p r o d u c t i o n s _ _ _ _ _ _ _ _ _ _ _

P h o t o g r a p h i c  p r i n t i n g _ _ _ _

P h o t o s t a t  s u p p l i e s _ _ _ _ _ _

D r y  m o u n t s _ _ _ _ _ _ _ _ _ _ _ _ _

- - - - - - - - - - - - - - - $ 2 , 3 4 7 , 9 8 6 . 5 8

- - - - - - - - - - - - - - -  1 6 8 ,  6 3 8 .  2 8

- - - - - - - - - - - - - - -  7 , 9 0 6 ,  0 4

- - - - - - - - - - - - - - -  0 G 3 .4 0

$ 6 4 .  0 8 8 .  3 0  
9 9 .  4 7 5 .  9 6  

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

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

O f f i c i a l  G a z e t t e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 3 4 ,  8 6 7 . 0 3

I n d e x e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 .  3 6 2 .  -1 5

2 0 2 .  5 5 5 .  8 8

T o t a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 , 0 1 5 ,  0 0 0 . 0 0

M i s c e l l a n e o u s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 0 ,  0 0 0 .  0 0

F u r n i t u r e  a n d  f i l i n g  c a s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _    1 9 ,  9 6 8 .  9 8

S t a t i o n e r y  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  15 . 7 0 5 .  0 3

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 ,  p o s t a g e  o n  f o r e i g n  
m a i l ,  e t c _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ !___  9 ,  5 4 7 .  9 2

T o t a l . 3 ,  8 5 7 ,  9 5 2 . 1 1

Earnings and expenditures
E x p e n d i t u r e s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ $ 3 ,  8 5 7 , 9 5 2 . 1 1

T o t a l  e a r n i n g s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _  3 ,  4 5 7 ,  7 7 4 .  5 3

D e f i c i t - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 0 0 , 1 7 7 .  5 8

T o t a l  n e t  s u r p l u s  t o  d a t e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 , 3 2 7 ,  8 4 8 .  9 8

Comparative statement

J u n e  30— R e c e ip ts E x p e n d i tu re s S u rp lu s

1»
1917.............................................................................................. $2, 317,519.72 

2,103, 060.56 
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

$2,095,138. 68 
» 2 ,131,616 .18 
• 2 ,178,578 .30 
i 2,436, 561.37 
> 2 ,640,373 .96 
i 2, 722,205. 37 
» 3,112 ,022 .07  
» 3,273 ,341 .37  

3, 775,476.97 
3,857,952.11

$222. 381.04 
-2 7 ,9 6 5 ,6 2  
—65 ,228.13 

179,135.96 
71 ,745.73 

172,081.21 
- 8 5 ,  535. 71 

-2 3 1 ,0 6 5 .1 5  
-5 0 4 .2 2 3 .0 8  
-4 0 0 ,1 7 7 . 68

1918....................................................................................... .
1919.........................................................................
1920......................................................... . ............................
1921.......................................... ....................................................
1922..............................................................................................
1 9 2 3 .............................. ........ ...........................................
1924............... . ............................... .......... ...............................
1925..............................................................................................
1920. ......................................................................................... .

1 I n c l u d i n g  i n c r e a s e  i n  c o m p e n s a t i o n  ( b o n u s ) .

Litigated cases

O p p o s i t i o n s  i n s t i t u t e d _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  795

C a n c e l l a t i o n s  i n s t i t u t e d _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 6 8

I n t e r f e r e n c e s  d e c l a r e d  ( i n c l u d i n g  2 8 2  t r a d e  m a r k ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 . 6 8 3

I n t e r  p a r t e s  c a s e s  d i s p o s e d  o f  b e f o r e  f i n a l  h e a r i n g  ( i n c l u d i n g  9 4 5  t r a d e 

m a r k )  _ _ _:- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 , 2 2 6

I n t e r  p a r t e s  c a s e s  h e a r d  ( i n c l u d i n g  3 0 2  t r a d e - m a r k ) _ _ _ _ _ _ _ _ _ _ _ _ _ _   557
I n t e r  p a r t e s  c a s e s  d i s p o s e d  o f  a f t e r  f i n a l  h e a r i n g  ( i n c l u d i n g  3 0 6  t r a d e 

m a r k )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _    5 2 0

I n t e r  p a r t e s  c a s e s  a w a i t i n g  d e c i s i o n  ( i n c l u d i n g  1  t r a d e - m a r k ) _ _ _ _ _ _ _ I I  7 3

O l d e s t  c a s e  a w a i t i n g  a c t i o n ,  O c t .  1 , 1 9 2 5 .
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T o  b o a r d  o f  e x a m i n e r s  i n  c h i e f :

A p p e a l s  i n  i n t e r f e r e n c e  c a s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8 8

E x  p a r t e  a p p e a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 , 6 1 6

1 . 0 0 4

A p p e a l s  i n  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 2 5

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 0 5

1 , 4 3 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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 8 3

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 9 9

1 , 1 8 2

O l d e s t  i n 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 ,  F e b .  2 6 .  1 9 2 0  
O l d 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 .  A p r .  5 ,  1 9 2 6 .

T o  t h e  c o m m i s s i o n e r  :

A p p e a l s  i n  i n 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 6  t r a d e - m a r k ) _ _ _ _ _ _ _ _ _  1 4 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 0 7

I n t e r l o c u t o r y  a p p e a l s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _    2 8 0

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 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ :J.__ 2 8

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 5 3

P e t i t i o n s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 ,  8 7 7

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 , 6 3 0

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  I n  i n 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 7  t r a d e - m a r k ) _ _ _ _ _ _ _ _ _ _  1 1 1

A p p e a l s  i n  o p p o s i t i o n  c a s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 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 8

E x  p a r t e  a p p e a l s - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 9 0

I n t e r l o c u t o r y  a p p e a r s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 7 3

E x  p a r t e  a p j i e a l s  In t r a d e - m a r k  c a s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 8

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 8 7

P e t i t i o n s  t o  c o m m i s s i o n e r _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 ,  8 7 7

T o t a l .  J _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 .  4 6 4

T o  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 i a :

A p p e a l s  i n  e x  p a r t e  c a s e s  ( i n c l u d i n g  3  t r a d e - m a r k ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 3

A p l i c á i s  i n  i n t e r f e r e n c e  c a s e s  ( i n c l u d i n g  5  t r a d e - m a r k ) _ _ _ _ _ _ _ _ _ _ _  4 5

A p p e a l s  i n  o p p o s i t i o n  c a s e s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4

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 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  5

T o t a l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1 7

A s to  the  volum e o f business, th e  office received d u r in g  th e  ye ar 
85,279 app lica tio ns fo r  pa ten ts , reissues, and  desig ns; 17,360 tra d e 
m ark  ap p lica tio ns  and 4,479 ap p lica tio ns  fo r renew al o f trad e-m ark  
reg is tra tio n s ; 2,912 label and  p r in t  app lica tio n s; 221.511 am endm ents 
to  p a te n t app lica tio ns, 7.658 am endm ents to  design ap p lica tion s, and  
23,650 am endm ents to  trad e-m ark , label, and  p r in t applica tions.

T he  num ber o f le tte rs  c o n s titu tin g  the  m iscellaneous co rrespond 
ence received and indexed was 346,540. I n  add itio n  44,460 le tte rs  
w ere re tu rn ed  w ith  in fo rm ation .

T he num ber o f p rin ted  copies o f p a te n ts  sold was 3,169,922. b r in g 
in g  in  $316,992, and  1,308,865 copies o f p a te n ts  w ere sh ipp ed  to  
fo re ign  governm en ts, and  755,354 copies fu rn ish ed  pub lic  lib rarie s.
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T h e  to ta l num ber o f copies o f p a ten ts fu rn ished  w as 5,711,930 
(in c lu d in g  those fo r office use).

T h e  office received fo r record 43,375 deeds o f assignm ent, con ta in 
in g  on an average  435.17 w ords p e r  deed.

T y p ew ritte n  copies o f 13.465,400 w ords were fu rn ished  a t 10 cents 
p e r  hu n d red  w ords. T he office certified to  10,131 m an u sc rip t copies, 
an d  fu rn ished  9,900 m iscellaneous certified copies. T he office also 
fu rn ish ed  185,176 ph o to s ta tic  copies o f m anu scrip t pages; 65.844 
p h o to g rap h ic  copies, and  264,393 ph o to s ta tic  copies of pub lica tion s 
an d  fo re ign  pa ten ts , fo r sa le ; 9,143 p ho to s ta t-m anu scrip t pages w ere 
fu rn ish ed  fo r G overnm en t depa rtm en ts, w ith ou t cha rg e ; 146 certified 
m an u sc rip t copies and  3,016 ph o tos ta tic  copies were fu rn ished  fo r 
G overnm en t departm en ts , w ith ou t cha rg e ; 27,812 pho tosta ts  and  
38,802 ph o to g rap h ic  copies fo r  use o f th e  P a te n t Office; in  all, 480,397 
p h o to s ta t and  104,646 ph o to g rap h ic  copies.

V ery  tru ly  yours,
Thomas E. Robekt son, 

Commissioner o f Patents.



B U R E A U  O F  M I N E S

Depar t ment  o r  Commer ce,
Bur eau of Mines, 

W ashington, J u ly  1, 1926.
H o n .  Her ber t  Hoover ,

Secretary o f Commerce.
Dear  Mr . Secr et ar y : I n  response to your request, I  fu rn ish  the  

fo llow ing  condensed rep o rt on the  w ork  o f th e  B ureau  o f M ines 
d u r in g  the  fiscal v'ear ended dune 30, 1926:

D U T I E S

T h e  B u reau  o f M ines w as established by  act o f C ongress in  th e  
D ep artm en t o f the  In te r io r  on J u ly  1, 1910, and  was tra n s fe rre d  by 
E xecu tive  o rde r to  th e  D e p a rtm e n t o f C om m erce on J u ly  1, 1925. 
I t s  pu rpose , as p rescribed  by C ongress, is to  conduct scientific and  
technica l inv estig a tion s concerning th e  m in ing , p re p a ra tio n , an d  use 
o f m in e ra l substances w ith  a view  to th e  increase  o f health , safe ty , 
and  efficiency in the  m inera l in dustries. T h u s  th e  field o f the  
bu reau ’s ac tiv ities extends fro m  th e  developm ent o f  m in era l deposits 
to  th e  u tiliza tio n  o f m arketab le  p roducts. T he  bu reau  studies m ine 
h a z a rd s ; g ives tra in in g  in rescue and  first-a id  m ethods; strives to  
im prove m in ing  conditions th a t  re la te  to health  an d  co m fo rt;  e n 
deavors to  increase sa fe ty  in  th e  use o f m ine explosives an d  eq u ip 
m en t; seeks to increase efficiency in  th e  u tiliza tio n  o f coal; p o in ts  
out m ethods of lessening w aste  in  th e  p rod u ctio n , tra n sp o rta tio n , 
tre a tm en t, and  use o f pe tro leum  and  n a tu ra l g a s ; and  conducts re 
search b earin g  on th e  developm ent an d  im provem en t o f m ethods o f 
m in ing , m illing , and  tre a tin g  ores and  nonm etallic  m ine ra ls  in  o rde r 
to  recover m ore o f the  m in e ra l content, to  lessen th e  cost o f p ro d u c 
tion , and  to  expand  th e  field o f economic u tiliza tio n .

T h e  bureau  tests  fue ls  purchased  fo r  th e  G overnm ent, is in tru sted  
w ith  th e  m anagem en t o f th e  G overnm en t fue l y a rd s  a t W ash in g 
ton, an d  opera tes p lan ts  fo r  th e  p rodu ction  and rep urif ica tion  o f 
he lium  gas, conducts research  on helium , and  supervises ex p lo ra 
tion  fo r  new  sources o f the  gas.

I n  its  cap ac ity  as a technica l agen t fo r  th e  G overnm en t in  m atte rs 
re la tin g  to  m in ing , and  in  o rd e r  th a t  i t  m ay be o f g re a te r  service 
in ad vanc in g  sa fe ty  and  efficiency in  th e  m inera l ind ustries , th e  
bu reau  cooperates w ith  the  W ar D ep artm en t, N avy D ep artm en t, D e 
p a rtm e n t o f A gric u ltu re , S h ip p in g  B o ard , P ub lic  H e a lth  Service, 
an d  o th e r G overnm en t establishm ents. I t  also cooperates w ith  n u 
m erous S ta te , m u n ic ipal, and  p riv a te  o rg an iza tions.

W hen  th e  bu reau  was tra n s fe rre d  to th e  D epa rtm en t o f C om 
m erce, th e  d ivision o f m in e ra l resources o f th e  U n ite d  S ta te s  Geolog- 
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ic a l S urvey , D ep artm en t o f th e  In te r io r , was tra n s fe rre d  to  and  
in co rp o ra te d  in  th e  bu reau , as w ere p a r t  o f th e  coal d iv ision  and  p a r t  
o f th e  m in e ra ls  d ivision  o f th e  B ureau  o f F o re ig n  an d  D om estic 
Com m erce. W ith  these changes in  effect, th e  bu reau  is g iv in g  m ore 
a tte n tio n  to economic problem s o f th e  m inera l in du strie s an d  is 
c a rry in g  on th e  w ork th e  G eological S u rvey  h ad  done in  com piling  
s ta tis tic s  o f m inera l p roduction .

S A F E T Y  I N  M I N I N G

Coal-mine explosions.-—T he developm ent o f m eans to  p rev en t or 
m inim ize coal-m ine explosions depends p r im a rily  upon th e  d e te r 
m ina tio n  o f the  precise causes and  th e  co n tr ib u to ry  conditions. To 
th is  end, engineers o f th e  bu reau  in vestig a ted  a ll coal-m ine exp lo 
s ions d u r in g  th e  p a s t ye ar  and , w here  the  c ircum stances justified, 
la b o ra to ry  stud ies o r tests  a t the  ex perim en ta l m ine a t B ruceton , 
P a ., w ere m ade to a id  in  de te rm in in g  th e  p robab le  cause, the  m eans 
o f  p ro p ag a tio n , an d  th e  fac to rs te n d in g  to  re ta rd  the  p rogress of 
th e  explosion.

A  bu lle tin , en titled  " Causes o f and Lessons fro m  218 Coal M ine 
E xp losions ,” em bracing  d a ta  fro m  and  abs trac ts  o f th e  re p o rts  o f 
th e  bu reau  engineers w ho inv estig a ted  th e  d isasters, is now in  course 
o f  pub lica tion .

To a id  in  p reven ting-exp losions, bu reau  engineers, w ith  the active 
coopera tion  o f coal-m ine opera to rs, m ade inves tig a tion s a t  various 
m ines to  stud y  cond itions and p rac tices th a t  con tribu te  to th e  lia 
b i l i ty  o f  an  explosion o f gas o r coal du st, even tho ugh  th e  m ine 
m ig h t n o t have had  a d isaster. S uch studies resu lted  in  confidential 
rep o rts  to  th e  o p e ra to rs ; th e  rep o rts  con ta ined  recom m endations 
fo r  m in im iz ing  th e  explosion ha za rd  o f th e  m ines.

Rock-dusting o f coal mines.— In ve stig a tio n s o f the  bu reau  have 
dem o nstra ted  the  effectiveness o f roc k -d us ting  as a  p reven tive  of 
d isas tro us explosions in  b itum inous coal m ines, an d  m ines th ro u g h 
o u t th e  co un try  are  ad o p tin g  th is  p recau tion . T he  bu reau  is en 
deav orin g  to  ob ta in  ad d ition al d a ta  on rock-d usting  w herever pos 
sible, and  to  g ive the  coal-m in ing in d u s try  th e  benefit o f its  extensive 
research.

T he scenes fo r a m otion -p ic tu re  film en title d  “ S to ry  o f Rock- 
D u s t in g ” were ph o to g rap h ed  a t a la rg e  b itum inous m ine in I llino is  
a n d  a t th e  bu reau ’s expe rim en ta l m ine n ea r B ruceton , P a .

C hem ists  a t the P it ts b u rg h  ex perim en t sta tio n  m ade analyses o f a 
la rg e  num ber o f sam ples o f shale, lim estone , dolom ite , gypsum , and 
o th er m ateria ls  th a t  coal-m ine op e ra to rs  subm itted  fo r exam ination  
to  de term ine  th e  su ita b il ity  fo r  rock -dusting . T h e  m ethods the 
chem ists devised fo r these analyses, and a  tab le  g iv in g  the com posi
tion  o f  a ll sam ples o f shale  subm itted , w ere pub lished  as a ch ap te r in  
B u lle tin  21, M in ing  and M eta llu rg ica l In v estig a tio n s o f the  C arnegie 
In s t i tu te  o f  T echnology an d  th e  B u reau  o f M ines.

Inflam m ability o f coal-dust particles.—D a ta  on th e  inflam m ability  
and  th e  characteristic s o f com bustion o f fine dusts, s im ilar  to the  
d a ta  a lread y  know n fo r gases, a re  g rea tly  needed. E x pe rim en ts a t 
th e  P it ts b u rg h  sta tion , in  w hich coal dusts  o f g rad ed  fineness were
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blow n in to  a  flask and  ig n ited  by a w h ite -ho t body, show ed th a t  ex
ceedingly fine d u s t is less inflam m able th a n  som ew hat coarser dust. 
T h is  result, pub lished  in B u lle tin  22, M in in g  and  M eta llu rg ica l I n 
v estiga tions o f th e  C arneg ie  In s titu te  o f T echnology and  the  B ureau 
o f M ines is co n tra ry  to  expecta tions an d  no doub t depends in con 
s iderab le  degree on th e  lab o ra to ry  technique  em ployed. F u r th e r  
p ro gre ss in th is  stud y  depends on im proved m ethods o f expe rim en ta 
tion , an d  a system atic  effo rt is being  m ade to develop the  necessary 
im provem ents.

Coal-mine fires.— T he bureau  investigates a ll serious m ine fires 
th a t  a re  b ro u g h t to its  a tten tio n , seeking to ob ta in  d a ta  on how  the 
fires occurred, and  w h a t fire-figh ting  m ethods w ere em ployed. T he 
d a ta  ob tained are  used in  pub lica tions on the  sub jec t an d  serve as a 
guide fo r  th e  con tro l o f th e  m ine-fire haza rd .

O n th re e  occasions d u r in g  th e  ye ar the  analysis  o f gases fro m  fires 
was em ployed to  ob ta in  in fo rm a tio n  concerning m ine fires th a t  fo l 
low ed explosions. T h is  in fo rm atio n  was considered in p lann in g  
and c a rry in g  ou t rescue and  recovery opera tions. S im ultaneously , 
m uch in fo rm atio n  was ob tained th a t  w ill a id  a be tte r  un d erstan d in g  
of m ine fires an d  ind ica te  th e ir  progress.

T he la b o ra to ry  o f gas inv estig a tion s a t th e  P ittsb u rg h  s ta tion  con 
tinu ed  to  serve th e  bu reau  engineers and  inves tiga to rs, S ta te  m in ing  
departm en ts , an d  m ine op era to rs by ana ly zing  gas sam ples collected 
in connection w ith  research on an d  in vestiga tions of m ine fires and 
explosions. C hem ists from  th e  la bo ra to ry  v isited  tw o  m ines a t 
w hich explosions h ad  occurred , also o th er  places w here  im m ediate  
resu lts  were needed, and  m ade analyses there.

D u rin g  the  ye ar 1,082 sam ples w ere received and  a n a ly z e d : the  
analyses involved 12,856 de term inations. T he resu lts  o f the  analyses 
fu rn ish  d a ta  fo r  rep o rts  w ritten  by th e  bu reau ’s inves tiga to rs, fo r 
advice to m ine opera to rs, and  fo r con tro l o f te st m edium s in ap p ro v 
ing  m in ing  m achinery  an d  equipm ent.

Catalysis o f methane .— A  stud y  o f  th e  ox id atio n  o f m ethane by 
a id  o f sim ple ca ta lys ts  w as conducted  u n d er th e  fellow ship ag ree 
m ent w ith  C arneg ie  In s t i tu te  o f Technology'. T he  p r im a ry  object 
o f th is  w ork was to  ob ta in  in fo rm a tio n  th a t  m ig h t be o f use in  
develop ing  a de tec ting  o r in d ic a tin g  device to be used in  conjunction  
w ith  m in ers’ electric  cap lam ps and  w ould w arn  th e  m in er if  he 
en tered  dangerous concen tra tions o f m ethane in  m ine  w ork ings. T he 
developm ent o f a device o f  th is  k in d  w ould e lim inate  to  a m arked  
degree  th e  use o f th e  flame safe ty  lam ps, w hich (m ain ly  th ro u g h  
m isuse) have been th e  source o f ig n ition  fo r  m any  explosions and 
d isasters.

W ork in  the experimental m ine .— A t th e  ex perim en ta l m ine a t 
B ruceton , P a ., near  P it tsb u rg h , various tests  re la tin g  to gas and  
dust explosions are  m ade, and  o th er specia l inv estig a tion s are  con 
ducted. D u rin g  th e  p a s t fiscal y ea r the  ch ief inv estig a tion s w ere :

(a) L arge-scale explosion tests  o f coal d u s t and  gas to  de te r 
m ine th e ir  exp losib ility  un d e r various conditions. D u rin g  the  
ye ar  122 explosion tests were m ade, the  la rg es t num ber ever ru n  
in one fiscal year. T ests  w ere also m ade to  determ ine  roughly ' th e  
exp losib ility  o f o il-shale dust. A n  extensive re p o rt on th e  coal-
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dust-exp losion te stin g  a t  th e  expe rim en ta l m ine w as com pleted and 
is now in  press. A  re p o rt on tests  o f coal dust fro m  fo u r U tah  
m ines is in  course o f pub lica tion .

(b) T he  te s tin g  o f tw o types o f rock -dust b a rr ie rs  w as com pleted 
a n d  th e  te s tin g  o f a  th ird  w as begun. These tests were m ade to  
determ ine  w he the r th e  b a rrie rs  w ere effective in sto p p in g  explosions 
o f  coal d u s t and  th e  efficiency o f th e  b a rr ie rs  in  com parison w ith  
those developed by th e  B ureau  o f M ines. A n o the r pu rpo se  o f the 
tests  w as to  develop a stan d a rd ized  m ethod o f te stin g , fo r use in 
a schedule o f tests fo r th e  official ap prov a l o f ba rriers .

(c ) T ests  o f the  efficiency o f rock -d usting  and  the  m ethods of 
a p p ly in g  generalized  rock d u s tin g  to p rev en t ig n itio n  and  p ro p a g a 
tio n  o f explosions o f coal dust, and  o f coal d u s t an d  gas, were 
ca rr ie d  on in  th e  m ine. B urea u  eng ineers m ade investiga tions in 
com m ercial m ines fo r pu rposes o f com parison.

(d ) R esults  o f tests  to  de term ine  th e  coefficient o f fric tio n  o f 
v e n tila tin g  cu rre n ts  have been com piled in  a re p o rt en title d  “ V en 
t i la tio n  F ac to rs  in C oal M ines,” w hich has been subm itted  fo r p u b 
lica tion .

(e) T ests  to  de term ine  th e  speed of u n ifo rm  m ovem ent o f flame 
in  m ix tu re s o f n a tu ra l gas and  a ir  and  o th er  gases were m ade in  a 
tu be  12 inches in  d iam eter and  100 feet long. T h is  w ork was done 
in  cooperation  w ith  the  B ritis h  S a fe ty  in  M ines R esearch  B oard , 
and  is to  be follow ed by m ore extensive  tests  th a t  w ill g ive  in fo rm a 
tion  on fire-dam p explosions in m ines, th e  co m p arative  effect of 
m ix tu res  o f m ethane and  o f n a tu ra l gas w ith  a ir , an d  th e  conditions 
un d e r w hich such explosions s t ir  up  and  ig n ite  coal dust. T he 
te s tin g  o f m ix tu res o f n a tu ra l gas an d  a ir , w ith  ig n ition  a t  the  open 
end o f th e  tube , w as com pleted an d  th e  te stin g  o f o th er  h y d ro 
carbon  gases was begun.

( / )  T es ts  o f the s tre n g th  o f m ine s to pp in gs  to  res ist explosions, 
begun a t  th e  request o f th e  leasing  section (now  un d er  th e  U n ited  
S ta te s  G eological S u rv e y ), w ere  com pleted in th e  ex perim en ta l mine- 
so f a r  as w as p rac ticab le , a n d  a n  in fo rm a l re p o rt w as subm itted . 
H ow ever, fu r th e r  te s tin g  was deem ed advisab le  a n d  as i t  was be 
lieved th a t  th is  could be done m ore rap id ly  in a su rface  ga llery , 
p lan s w ere m ade, m ateria l o rdered , and  construction  begun fo r such 
a te stin g  ga llery  a t the  B ureau  o f S ta n d a rd s , in W ash in g to n , D . C.

(g) L a b o ra to ry  studies o f coal-dust explosib ility . T he labora to ry - 
size steel ga llery  fo r  tests  o f coal d u s t w as m oved in to  new q u a rte rs  
a t  th e  P it tsb u rg h  sta tion  an d  tests  w ere ru n  to  de term ine  th e  v a ria 
tions  o f leng th  o f th e  flame o f b lack  pow der, w ith  p u re  coal dust 
p resen t and  w ith  coal and  rock dust p re sen t. P la n s  w ere m ade to 
a tte m p t ig n itio n  by o th er sources th an  th e  flame o f black pow der. 
R ep o rts  were p rep a red  on th e  exp losib ility  o f m ine  dusts  from  17 
m ines. F iv e  k ind s o f m iscellaneous dus ts  w ere also tested  fo r 
explosib ility .

Cooperation w ith  mines safety research board.— C ooperation  w ith  
th e  m ines sa fe ty  research  board  o f th e  B ritis h  M ines D epa rtm en t 
continued  d u r in g  th e  year.

L a rg e  sam ples o f coal w ere exchanged to  determ ine  th e  a p p a re n t 
d iscrepancies betw een th e  resu lts  a t  B ruceton , P a ., and  those ob 
ta in ed  in  th e  E skm eals ga llery , E n g lan d . A  10-ton sam ple o f A lto fts
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silkstone coal, th e  s ta n d a rd  coal used in ex perim en ts a t Esk- 
m eals, was sen t to  P it ts b u rg h  and  du st fro m  i t  w as tested  in  the 
ex perim en ta l m ine. A  sim ila r la rg e  sam ple o f P it tsb u rg h  coal, the  
s ta n d a rd  coal used a t B ruceton , w as sen t to  E skm eals, and th e  dust 
tested in  th e  ga llery  th e re  in  o rde r to  com pare d ire c tly  th e  behavior 
of th e  tw o dusts. T he com parison  was m ade on th e  basis o f the  
am oun t o f rock du st necessary to ren d er  th e  coal d u s t inflam m able 
u n d e r va rious conditions, w ith  and  w ith ou t th e  presence o f fire 
dam p.

R esearches a t P it tsb u rg h  re la te  to  th e  p ro p ag a tio n  o f flame in 
m ethane and a ir , n a tu ra l gas and  a ir. and va rious com ponents o f 
n a tu ra l gas. T he tests  were conducted  in  lab o ra to ry  tubes, and a t 
th e  experim en ta l m ine, in  a  g a lle ry  6 fee t in  d iam eter an d  100 fee t 
long.

A  m em ber of th e  B u rea u  o f M ines w ent to  G rea t B rita in  in  
A ug ust, 1925, to  com pare th e  cons titu tio n  o f coals o f G rea t B rita in  
w ith  th a t  o f coals o f th e  U n ited  S ta tes.

D u rin g  th e  fiscal ye ar  the  coopera tors p rep a red  tw o rep o rts  on 
th e  w ork done d u r in g  th e  p reced ing  year. These have been p u b 
lished by  th e  sa fe ty  in m ines research  bo a rd  o f the  B ritis h  M ines 
D epa rtm en t as No. 13, S tone D us t as a P rev en tive  o f C oal-D ust 
E xp lo sions ; com parative  tests, an d  No. 14, C oal-D ust E xplosions* 
T he  E ffect o f Release o f P ressu re  on th e ir  D evelopm ent.

Chemical action o f electric spark .— A n in tensive  stu d y  o f th e  chem 
ical action  o f the  e lectric  sp a rk  on inflam m able gases and  gas m ix tu res  
in a ir  w as conducted a t P ittsb u rg h . T h e  sp ark s used w ere from  
ind uctiv e  c ircu its  and  fro m  condensive c ircu its , and w ere ju s t below 
th e  in te n sity  th a t  w ould cause ign ition . C ounted th ou sand s o f such 
sp arks  were passed in  o rd e r to  cause m easurable changes in  th e  gas 
a n d  to  evaluate  th e  effect o f single  sparks. T he resu lts  show th e  
n a tu re  o f the  chem ical changes induced  in th e  gas m ix tu re s and  th e  
ex ten t o f the  change caused by  sp arks  a t th e  bo rd er line  o f gas ex 
p losions. T he d a ta  are  fu n d am en ta l and  bear d irec tly  on some 
causes of m ine explosions.

Electrical equipment in mines.— In v estig a tio ns  on the  use o f elec 
tr ic a l equ ipm en t in m ines, the  use o f flame sa fe ty  lam ps and gas 
de tec ting  ap p a ra tu s , and  studies o f u n d erg rou n d  com m unications 
w ere  conducted  a t the  P it tsb u rg h  experim en t sta tio n . A  la rge  p ro 
po rtion  o f the w ork o f th e  e lectrica l section w as p e rfo rm ed  un d er  
schedules th a t define perm issib le equipm ent an d  give th e  tests  th a t  
th e  equipm ent passes before i t  can be approved  as perm issib le. P e r 
m issible schedules have  become essential in  g u id in g  th e  efforts o f th e  
bu reau , in  g iv in g  th e  m an u fa c tu re r o f safe  equ ipm en t a definite goal, 
an d  in p lac in g  the  w ork o f app rov a l on a firm  fo und ation . D u rin g  
th e  ye ar th e  bu reau  issued 16 app ro va ls  o f m in ing  equipm en t and  
a p p a ra tu s  an d  issued 155 extensions o f approvals.

T he bu reau ’s perm issib le lis t covers v ir tu a lly  every line  o f ac tiv ity  
fo r  w hich equipm en t is used in  un d erg rou n d  coal m ining . E lec 
tr ic a lly  opera ted  pum ps and coal-load ing outfits w ere added to the  
b u reau ’s lis t o f approved  devices d u r in g  th e  year. M an u fa c tu rers 
a re  g iv in g  m ore and m ore a tten tio n  to  th e  design ing  o f perm issib le 
m in ing  m achinery  and the  bu reau  looks fo rw ard  to th e  tim e w hen 
op era to rs  w ill be able to  equip th e ir  m ines com pletely  w ith  a p p a ra tu s  
th a t  has been tested  by  th e  bu reau  and  lis ted  as perm issible.
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Mine safety board.— T he m ine safe ty  board  was established on M ay 
20, 1924, to  consider questions a ris in g  w ith in  any d ivision  o f th e  
bu reau  th a t  req u ire  definition  o f th e  bu reau ’s collective opin ion  as 
to  sa fe ty  p ractices, safe ty  devices, o r sa fe ty  m ethods fo r un d erg roun d  
o r op en -p it m ining .

T h re e  decisions o f  th e  board  w ere app rov ed  d u r in g  th e  p a s t year. 
T he first recom m ends the  use o f perm issib le  po rtab le  e lectric m ine 
lam ps as po rta b le  lam ps fo r  illu m in a tio n  in all coal m ines an d  the 
use o f perm issib le m agn etica lly  locked flame safe ty  lam ps, o r equiva 
le n t perm issib le devices, fo r  th e  detection  o f inflam m able gas. T he 
second recom m ends th e  exclusive use o f perm issib le explosives, fired 
e lec trica lly , fo r  b la stin g  in  coal m ines and  th e  cu tt in g  o r sh ea rin g  
o f  coal. T he th ird  recognizes th a t  a ll coal m ines are  po ten tia lly  
gassy , bu t recom m ends fo r  ad m in is tra tiv e  purposes, in  respect to  
th e  p reven tion  o f explosions a n d  fires, th ree  classes o f m ines—p ra c 
tica lly  nongassy, s lig h tly  gassy, an d  gassy ; i t  specifies th e  lim its  o f 
th e  several classes an d  th e  m ethods o f de te rm in atio n  by chem ical 
an alysis  o r gas detectors.

Underground communication.— S tud ies recen tly  com pleted by 
eng ineers o f the  P it ts b u rg h  sta tio n  have  dem o nstra ted  th a t  voice 
signals can be tra n sm itted  in  an d  ou t o f a m ine, th ro u g h  m ore th an  
400 fee t o f s tra ta , by the  use o f d ry  cells as a  source o f e lectrica l 
energy  an d  o f m odified te lephone p a r ts  as rece iv ing  an d  send ing  
ap p a ra tu s . T he fea sib ility  o f cond uc ting  a conversa tion  th rou gh  
considerable  dep ths  o f e a rth  s tra ta  has been proved. F u r th e r  expe ri 
m en ts a re  needed to  determ ine  th e  best m ethods o f ap p ly in g  these 
p rinc ip les to  ac tu al cond itions in m ines and  to im prove the  a p p a ra 
tu s fo r  p rac tica l use in  m ine rescue and  recovery w ork. T he devel
opm en t o f p rac tica l m eans o f com m unication  betw een m iners 
entom bed a f te r  m ine fires and  explosions and  rescue p a rtie s  on the 
su rfa ce  w oidd n a tu ra lly  be o f th e  g rea te st a id  in the  conduct o f 
m ine rescue operations.

M etal-mine fires.—D u rin g  th e  y ea r  bu reau  eng ineers assisted in 
con tro llin g  tw o m etal-m ine  fires, one in th e  S p ru ce  m ine o f th e  O liver 
M in in g  Co., E v ele th , M inn., the  o th e r in  th e  U tica  m ine, P ickands , 
M ath e r & Co., H ibb ing . M ich. In v estig a tio ns  w ere m ade la te r  to  de 
te rm ine  th e  cause o f each fire and  to ob ta in  d a ta  on m eans o f p re ven t 
ing  sim ila r fires.

Permissible explosives.— A s inv estig a tion  h ad  show n th a t  th e  use 
o f unsafe  explosives h ad  caused m any  m ine d isasters, the P it tsb u rg h  
exp e rim en t sta tion , in  1908, began m ak ing  tests  to  ascerta in  w hat 
classes o f explosives w ere least like ly  to  ig n ite  inflam m able gas o r 
coal dust. A s a  resu lt o f these te sts  th e  B u reau  o f M ines has approv ed  
cer ta in  explosives w ith  sh ort, qu ick  flames as perm issib le fo r use in 
gassy  o r du sty  coal m ines. T ests  o f explosives to  de term ine  th e ir  
pe rm issib ility  fo r  use in  coal m ines, an d  tests  o f o th er  explosives to 
de term ine  th e ir  su itab il ity , a re  m ade a t B ru ceton , P a . D u rin g  the  
y ea r 23 explosives were added  to th e  active  lis t o f perm issib les, an d  
23 w ere tra n s fe rre d  to  th e  inactive list. On J u n e  30, 1926, the  ac( ive 
lis t conta ined 151 explosives.

In  o rd e r to check the  pe rm issib ility  o f explosives as used in  m ines, 
47 sam ples o f d ifferen t perm issib les were collected in the  field and 
tested a t B ruceton .



T ests were m ade to determ ine  th e  effect o f confinem ent an d  p rim in g  
on the  ra te  o f de to na tion  o f g e la tin -typ e  perm issib les.

Explosives used in  m etal mines.— E xplosives used in m eta l m in in g  
w ere tested a t th e  explosives chem ical la bo ra to ry , P it ts b u rg h , in  
o rd e r  to  co ord inate  th e ir  physica l ch aracteristic s w ith  th e  resu lts  
ob ta ined  in m ines. D u rin g  the ye ar  special tests  o f 36 explosives 
w ere m ade.

Factors affecting safety o f explosives.— T o th e  end th a t  ye t sa fe r  
explosives an d  b la stin g  m ethods m ay be developed, th e  B u rea u  o f 
M ines is  in v es tig a tin g  th e  fac to rs th a t  affect th e  liab ility  o f an  ex 
p losive to  cause ig n itio n  o f gas o r coal dust. H ow  th e  chem ical 
com position , physica l characteris tics, and  explosive p ro p e rtie s  o f the  
■ explosives them selves, and  also th e  m ethods o f lo ad in g  them  in the 
■ bore hole, affect ig n ition  ai'e be ing  inves tig a ted  in  th e  te s tin g  
gallery , R esu lts  have show n th a t  fo r explosives of iden tica l chem i
c a l com position , those h av in g  the  h ig h e r ra tes o f de tonation  a re  m ore 
lik e ly  to  ig n ite  gas. W et fire-clay stem m ing  o r fine ro ck-dust stem 
m in g  are  sa fe r  th an  d ry  fire clay. C oal-dust s tem m ing  is m ore d a n 
gerous th an  no stem m ing  a t all. T he  re la tio n  betw een lim it charge  
a n d  concen tra tion  o f gas has been stu d ied , an d  the  low er lim it of 
th e  in flam m ability  o f n a tu ra l gas by explosives has been determ ined.

Photographing the flame o f an explosive.— A s th e  d u ra tio n  of 
th e  flame fro m  a perm issib le explosive is less th an  one one-thou 
s a n d th  second, th e  use o f p h o to g rap h y  in  the  s tu d y  o f th e  flame is p a r 
t ic u la r ly  desirable. A  new m ethod  o f  m easuring  th e  ra te  o f de to n a 
t io n  o r speed o f an  explosive has been developed, in  w h ich  a p h o 
to g ra p h  o f a d e to n a tin g  colum n o f explosive is ta k en  on a rap id ly  
m o v in g  film. T h e  m eans by  w hich  deton ation  is  p ro p a g a te d  from  
one c a rtr id g e  to ano th er  across an  a ir  g ap  has been inv es tig a ted  
and th e  speed o f th is  “ shock w ave ” m easured. P h o to g rap h s  of 
th e  flames produced  when charges o f explosives are  fired fro m  a 
c an n o n  show g rap h ic a lly  th e  increased sa fe ty  o f c e rta in  explosives 
and  certa in  m ethods o f  loading . A  la rg e  g a lle ry  has been constructed  
in  w hich  th e  ign ition  o f gas and  coal d u s t by explosives w ill be 
s tu d ie d  pho tog raph ica lly .

Gases produced by detonation o f explosives.— I n  the  course o f  its  
s tu d y  o f m ine explosives d u r in g  fo rm er years th e  bu reau  developed 
an  a p p a ra tu s  fo r  s tu d y in g  th e  p rodu cts o f de tonation  u n d er cond i 
tio n s  sim u la tin g  ac tua l m in ing  p rac tice  an d  m ade tests  o f a num ber 
o f  ty p ica l perm issib le explosives to  de term ine  th e  effect o f  confine 
m ent on th e  p roduction  o f poisonous gases.

D u rin g  th e  p a s t fiscal year the  bu reau  has m ade tests  to  de term ine  
th e  effect o f coal d u s t on th e  poisonous and  com bustible gases p ro 
duced , th e  effect o f d ifferen t m ethods o f lo ad in g  in  th e  bore hole, an d  
th e  effect o f th e  use o f d ifferen t m ater ia ls  fo r  stem m ing.

E xplosib ility  o f ammonium nitrate.— D isas tro us  explosions have 
happened  a t p lan ts  m ak ing  am m onium  n itra te , ex tensively used in 
m in in g  and m ilita ry  explosives and  in the  m an u fa c tu re  o f fe rtiliz e rs. 
I n  cooperation  w ith  th e  N a tio na l R esearch C ouncil, th e  B u reau  o f 
M ines has stu d ied  the  p rop e rtie s th a t  influence th e  sa fe ty  o f am m o 
n ium  n itra te  in storage , hand ling , and  use. P rev io us  in vestiga tions 
by  th e  bu reau  have  show n th a t  am m onium  n itra te  is n o t com bustible, 
su p p o rts  the  com bustion o f oxidizable m ateria ls , is n o t rea d ily  deto 
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na te d  by heat, bu t can be deton ated  by  a No. 8 de tonator.. T he  sensi 
tiveness and  ra te  o f de tonation  increase a t h ig h e r tem pera tu res , a n d  
d e to n atio n  is a ided  by increased confinem ent.

A  stu d y  o f th e  explosions a t p lan ts  m an u fac tu rin g  am m onium  
n itra te  has led to th e  belief th a t  com bustible m ateria ls  p lay  an  im po r 
ta n t  p a r t  in  th e  cause o f these explosions. D u rin g  th e  p a s t fiscal 
ye ar  th e  in vestiga tion  w as continued  to  determ ine  th e  effect o f sm all 
q u an titie s  o f certa in  easily  com bustible m ater ia ls  on th e  exp losib ilitv  
o f am m onium , w ith  special reference  to  th e  cause o f d isas tro us 
explosions.

T E A C H I N G  S A F E T Y  T O  T H E  M I N E S

Rescue and 'first-aid investigations and training vxrrk.— T he  du ties  
o f  th e  engineers, fo rem an m iners, an d  first-a id  m iners o f th e  m ine 
sa fe ty  service com prise ch ie fly : R en d erin g  a id  a t m ine disasters,, 
t ra in in g  m iners in  rescue and  first a id , conducting  field contests in. 
first-a id  an d  m ine-rescue m ethods, g iv in g  exh ib its  an d  dem o nstra 
tions o f  th e  b u reau ’s sa fe ty  w ork, and  m ak ing  w ritten  rep o rts  to  
m ine O perators, th ro u g h  th e  D irec to r  o f th e  B ureau  o f M ines, on  
sa fe ty  cond itions in  m ines exam ined a t th e  o p e ra to r’s request; 
V a rio us  oil and  steel com panies have evinced m uch in te re st in  th is  
w ork, and  a g rea t m anv  o r th e ir  em ployees have been tra in ed . T h e  
num ber o f m en tra in ed  in first-a id  and m ine-rescue m ethods by  th e  
bu reau  d u r in g  th e  fiscal ye ar  to ta led  28,041, o f whom 24,224 received 
tra in in g  fo r  the  first tim e and  8,817 w ere g iven ad d ition al tr a in in g . 
T he  g re a t in te re st in th is  w ork  is show n by th e  fac t th a t  in 15)25 th e  
nu m ber o f m en tra in ed  was 3,866 m ore  th an  in 1924. Since th e  
beg in n in g  o f  th is  w ork th e  bu reau  has in stru c te d  167,223 m in ers , 
and  has also g iven  in struc tio n  to  m any c ity  firem en, B oy S co u ts, 
scho lars o f pu b lic  schools, and m em bers o f o rgan iza tion s no t con 
nected w ith  the  m in ing  in du stry . D u rin g  th e  p a s t year th is  tra in in g  
w as carrie d  on in  33 S ta te s  and  in A laska.

A n  im p o rta n t d u ty  o f th e  m ine-safe ty  service is to  in spect rescue 
a p p a ra tu s  ow ned by m in ing  com panies, w hen the  com panies requ est 
th is  in spection , and  to  give  advice, w hen desired , on th e  co nd ition  
o f th e  a p p a ra tu s  an d  th e  re p a irs  needed. S uch inspection is im 
p o r ta n t  because rescue a p p a ra tu s  and  p a r ts  are  p a r tic u la r ly  sub ject 
to  de te rio ra tion , ye t they  have  to  be used in  ir re sp ira b le  a tm os 
pheres d u r in g  an  em ergency o r d isaster. U nless an a p p a ra tu s  is in  
p ro p e r  cond ition , the  life  o f the  w earer is im periled .

T o a id  th e  im provem en t o f sa fe ty  cond itions a t sm all m ines th a t 
a re  n o t able  to m ain ta in  a safe ty  o rg an iza tio n , the engineers as 
s igned to th e  m ine-safe ty  cars have exam ined m any o f these m ines 
w ith  th e  object o f fu rn ish in g  th e  op e ra to rs w ritten  rep o rts  con ta in 
in g  recom m endations on such m odifications o f  m ethods and  eq u ip 
m ent as w ill lessen th e  risk  o f acc iden ts and  im prove health  con 
d itions.

State, and, local first-aid meets.— N um erous successful S ta te , lo ca l, 
and  com pany first-a id  m eets w ere held d u r in g  th e  fiscal year. Som e 
o f these m eets w ere d irec tly  un d er th e  auspices of the  B u reau  o f  
M ines, and  B ureau  o f M ines engineers, forem en, and  first-a id  m in ers  
ac tively  assisted in p re p a r in g  team s fo r meets. T he B ureau  o f  
M ines in te rn a tio n a l first-a id  and  m ine-rescue m eet, a t  S p rin g fie ld ,
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111., was one o f th e  m ost successful ever held, an d  was a tte n d ed  by a 
la rge  num ber o f m in ing  men.

Assistance at mine disasters.— D u rin g  the  ye ar th e  m ine-safe ty  
service rendered  assistance a t 38 accidents, 36 o f w hich were in  coal 
m ines an d  2 a t  m eta l m ines. T h e  fo u r m ajo r  acc idents o f the  
y ea r— a t Iro n d a le , A la., W ilb u rto n , O kla., H elena, A la., and  H o rn 
ing, P a —killed  190 m en. A s an outcom e o f these d isas te rs, sa fe ty  
m easures have  been adop ted  and  a re  being p u t  in to  effect in  m any of 
the m in in g  S tates.

S a fe ty  extension service.— T he safe ty  extension service, a su b d iv i 
sion o f the  safe ty  service, was established by  ad m in is tra tiv e  o rde r 
J u ly  1,1925. I t s  ch ief func tion s are  to  b r in g  befo re  th e  in d u s try  th e  
b u reau ’s recom m endations on roclc-dusting b itum inous coal m ines, 
the  use o f closed ligh ts , advanced m ine-rescue tra in in g , m ine-safe ty  
o rg an iza tio n , and  th e  pu rpose  o f th e  H olm es S a fe ty  A ssocia tion : 
and  to  conduct held  dem onstra tions o f the ex p lo sib ility  o f coal dust 
and  the  use o f rock d u s t as a p reven tive  o f m ine explosions.

F ie ld  dem onstra tions o f th e  ex p lo sib ility  of coal du st and  th e  use 
o f rock du st w ere g iven  in  A labam a, I llino is , K ansas, P en nsy lva n ia , 
W est V irg in ia , O k lahom a, and  O hio. L a rg e  g a th e rin g s  o f m ine 
officials, m iners, S ta te  m ine  in spectors, and o thers w itnessed these 
dem onstra tions. T he  resu lts  o f such dem o nstra tio n  w ork a re  difficult 
to  m easure, bu t the  bu reau  has no ted  in stances o f m ines beg in n in g  to 
use rock d u s t a f te r  dem o nstra tions h ad  been given.

A dvanced tra in in g  in rescue w ork  a f te r  m ine fires an d  explosions 
w as g iven a t O rien t. Boswell, S p an g le r, and  E h re n fe ld , P a .;  T hom as 
and G len W hite , W . Y a .; and  G illespie. 111. I n  ad d ition , th e  en tire  
in spection  force  o f the  S ta te  o f O hio  was tra in e d  a t N elsonville, 
O hio. A  to ta l o f 211 m ine officials, S ta te  in spectors, an d  o thers com 
p le ted  the  fu ll course o f in struc tio n , w hich  consisted b riefly  o f lec tures 
an d  dem o nstra tio ns on th e  detection , sam p lin g , and  analysis  o f m ine 
gases, and  on devices used to  p ro te c t m iners fro m  the  gases fo und  
in m ines a f te r  fires and  explosions. I n  add ition , th e  crew s tra in e d  
were g iven  a tho rough  d rillin g , in c lud in g  w ork  un d erg rou n d , on 
p ro p e r o rga n iza tio n  and p rocedure  in  th e  even t o f an  explosion o r 
lire.

A  s ta n d a rd  system  o f sa fe ty  o rg an iza tio n  fo r m ines w as advocated  
vigorously . S ta te-w ide  sa fe ty  conferences w ere held in  In d ia n a , 
Illin o is, K ansas, an d  Iow a, a t  w hich  th is  s ta n d a rd  p lan  was p re 
sented.

I n  add itio n , the  sa fe ty  extension service stro n g ly  advocated a 
N o-A ccident P rev en tion  C am paign  ” fo r th e  en tire  coal and  m etal 

m in in g  in d u stry . Som e o f th e  coal-m in ing S ta tes  began such a 
cam paign  d u r in g  the  year.

Holmes S a fe ty  Association.— T h e  Jo sep h  A. H olm es S a fe ty  A ssoci
a tion , nam ed in  honor o f th e  first d ire c to r o f th e  B ureau  o f M ines, 
has am ong its  m em bers thousands o f m iners who a re  m ak in g  special 
efforts to  advance  sa fe ty  in  m ining. D u r in g  th e  ye ar  excellen t p ro g 
ress w as m ade in a id in g  th e  advancem en t o r th e  w ork o f th e  H olm es 
S a fe ty  A ssociation. T h ir ty  new  chap te rs w ere o rganized— 13 in  
P en nsy lv an ia , 11 in  A labam a, 2 in  W yom ing , 2 in K ansas, 1 in  M is 
souri, and 1 in  O klahom a.
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A  new  constitu tio n  covering the ac tiv ities of th e  H olm es S afe ty  
A ssociation  was p rep a red . I n  b rief, th is  o rg an iza tio n  has local ch ap 
te rs  in  m in ing  com m unities, d is tr ic t councils to  assist local ch ap ters 
in  th e ir  w ork, S ta te  councils, and  fina lly  a n a tio n a l council. T he  
p re sid en t of the  n a tio n a l council is th e  d irec to r o f the  B ureau  o f 
M ines. U nd er th is  new p lan  th ree  new  councils have  been organized, 
the  first a t  U niontow n, P a ., th e  second a t  G reensburg, P a ., and  
th e  th ird  a t B arnesboro , P a . P re lim in a ry  w ork on th e  o rgan iza tion  
o f  such d is tr ic t councils has been done in  o th e r  p a r ts  o f P ennsy lvan ia . 
I n  add itio n  to th e  above councils th ere  is  a com bination  S ta te  and  
d is tr ic t council in  A labam a  w hich  covers th e  ac tiv ities of th e  38 
c h ap te rs  d istr ib u te d  th ro u g h o u t the  m in era l reg ions of A labam a. 
O n  J u ly  1, 1926, th e re  were 168 H olm es S a fe ty  chap te rs d istrib u ted  
th ro u g h o u t th e  m inera l reg ions o f the  country .

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

Ventilation o f metal mines.— T em p eratu res, hum id ity , a ir  m ove 
m en t, and qu a lity  o f a ir  w ere stu d ied  in  e ig h t o f the  la rg e r  m etal 
m ines in  N evada to  ob ta in  d a ta  fo r  th e  b e tterm en t o f w ork ing  con 
d itio n s underg roun d .

I n  m any deep m ines th e  n a tu ra l heat o f the  su rro u n d in g  rock 
m akes th e  a tm osphere  in  the  low er levels h o t and  hum id . T he pos 
s ib ilitie s o f local cooling of the  a ir  o f those w ork in g  places and  th u s 
p rom otin g  the  com fort and  efficiency o f m in ers are  being  stu d ied  in 
th e  m ines o f th e  A naconda C opper M in in g  Co. a t B u tte , M ont.

A ltho ug h  n a tu ra l d r a f t  is an  im p o rta n t fa c to r  in  the  ven tila tio n  o f 
deep m ines, li ttle  is know n abou t it except in  theo ry . In vestiga tio ns  
a re  being m ade to  confirm  the  genera l theo ry , to  a scerta in  w h at 
difficulties m ay be encountered  in  ap p ly in g  ex perim en ta l da ta , and  
to  de term ine  the  effect o f n a tu ra l d r a f t  on the  opera tion  o f m ine 
fans. T ests  o f n a tu ra l ven tila tio n  have  been m ade a t B u tte , M ont., 
fo r  a  varie ty  of m ine  an d  c lim atic  conditions. A  fan  is being in 
s ta lled  and d u r in g  th e  com ing year w ith  th e  fa n  in  opera tion  the 
tests  w ill be repeated.

T h e  theo ry  o f th e  opera tion  o f m ine fan s in  com bination  has 
never been definitely  established by experim en t. S tud ies to  obta in  
d a ta  on th is  sub ject and  on th e  ope ra tion  o f fan s in genera l a re  in 
p rogress. S m all fan s an d  p ip in g  have  been in sta lled  in  a  su rface  
lab o ra to ry  w here  experim en ts on th e  genera l subject o f fan  te stin g  
a re  in progress. These are  to  be follow ed by  lab o ra to ry  tests o f 
sm all fan s in  com bination, and , as o p p o rtu n ity  pe rm its , th e  da ta  w ill 
be confirm ed by tests  of la rg e  fans.

B u lle tin  261, T he  R esistance o f M eta l-M ine A irw ay s, is in press.
I n  m any  places m etal-m ine  w orkers are  seriously m enaced by 

h a rm fu l d u s t and lack o f ven tila tio n . T h is  cond ition  reacts u n 
fav orab ly  on health , safe ty , and  efficiency. T o ob ta in  com prehen 
sive  and  re liab le  da ta , th e  B ureau  o f M ines fo r some tim e has been 
s tu d y in g  conditions in  va rious m eta l m ines th ro u g h o u t the  country .

W ork  in some m ines a t C rip p le  C reek, Colo., has been h indered  
fo r  years by inflows o f ir resp irab le  gas fro m  th e  inclosing rock. 
L ives had  been lost and  m in in g  has been in te rru p ted  repeatedly . 
T h e  ex ten t, ch arac ter, and q u a lity  o f the  gas a re  now being  stu d ied
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in  th e  a tte m p t to develop effective y e t com m ercially feasible 
m ethods o f co m bating  it. D a ta  have  been ob tained as to  its  p ro b 
able chem ical o rig in , its  occurrence and com position , and  th e  m eth 
ods used to  contro l it. A s p a r t  o f th is  stu dy , ba ro m e tric  and  
th erm om etric  observations w ill be m ade fo r a  period  o f several 
m onths d u r in g  th e  com ing year.

Coal-mine ventilation .— T w o rep orts , en titled  “ C oal-M ine V en 
ti la tio n  F ac to rs ,”  and  “ In d ia n a  C oal-M ine V en tila tio n  T ests ,” are  
in  course o f pub lication .

S am ples o t b ra ttice  c loth  woven according  to  specifications su p 
p lied  by th e  tex tile  section o f th e  B u reau  o f  S ta n d a rd s  have  been 
p laced  in  th re e  d ifferen t P en nsy lvan ia  m ines fo r  service tests  and  
to r  com parison  w ith  th e  ju te  b ra ttice  c lo th  a lready  in  use.

Development o f new respirator .— C hem ists a t th e  P it tsb u rg h  s ta 
tion  have stud ied  va rio us ty pes o f re sp ira to rs  designed to  p ro tec t 
w earers from  in ju rio u s du s ts  encountered in  m in in g  an d  o ther in 
dustries. T hey  tested m any o f th e  re sp ira to rs  now in  use, and 
m any  fab rics and  f ilte r in g  m ateria ls , in c lu d in g  cheesecloth, can ton  
flannel, b leached and  unbleached m uslin , filte r p ap e r, and  absorbent 
cotton. A  new  re sp ira to r  developed as a resu lt o f th is  w ork has 
p roved  serviceable over an  ex tended  period , and  fo r  reasons o f 
efficiency, low resistance, a n d  com fort is  p re fe rre d  by  bu reau  em 
ployees engaged in the  du s ty  w ork o f sam p lin g  coal, slags, ashes, 
rock dusts, and  m inerals .

A  new carbon monoxide recorder.— A  carbon m onoxide reco rde r 
developed a t th e  P it tsb u rg h  s ta tion  has g iven  excellen t service 
in a num ber o f fields. O ne reco rder in sta lled  a t th e  L ib e rty  tu nn e ls 
in  P it ts b u rg h  w as d iscon tinued a f te r  continuous records fo r  a ye ar  
showed the  ven tila tio n  w as good un d er a ll conditions o f traffic; 
a t no tim e d id the carbon m onoxide o f th e  tu nn e l a tm osphere  exceed 
4 p a r ts  in  10,000 p a r ts  o f a i r ;  u sually  i t  ran ged  abou t 1 p a r t. Several 
gas m an u fa c tu re rs  and  o rg an iza tio n s th a t  have  h a d  reco rders m ade 
a f te r  the  designs an d  specifications o f the  B u reau  o f M ines rep o rt 
th a t  the  recorders have  p roved  sa tis fac to ry .

W o rk  on th e  a d a p tin g  o f th e  reco rde rs to  gases con ta in in g  h ig h  
percen tages o f carbon  m onoxide and  to  flue gases fro m  bo ilers 
has continued, and reco rders a re  be ing tr ie d  in  th e  inv estig a tion s 
o f the  bu reau ’s fu e l-te sting  labora to ry .

Physiological effects o f abnormal atmospheric conditions.— I n  co
opera tion  w ith  the  U n ited  S ta te s P ub lic  H e a lth  Service an d  th e  
A m erican  Society  o f H e a tin g  an d  V en tila tin g  E ng ineers, th e  B ureau  
o f M ines, a t its  P it tsb u rg h  ex perim en t sta tio n , has been s tu d y in g  
fo r some years th e  physio logica l effects o f abnorm al a tm ospheric  
cond itions on w orkers in  m in in g  an d  o th e r industries. R esults  o f  
investiga tions in hum id  a tm ospheres a t te m pera tu re s of 45° to  70° 
F . were th u s sum m arized  fo r th e  In te rn a tio n a l C ritic a l T ab les fo r  
1926:

A t  r e s t  I n  s t i l l  a i r  w i t h  a  t e m p e r a t u r e  o f  6 o °  t o  7 0 °  a n d  w i t h  1 0 0  p e r  c e n t  
r e l a t i v e  h u m i d i t y ,  s u b j e c t s  s t r i p p e d  t o  t h e  w a i s t  f e l t  f r o m  s l i g h t l y  c o o l  
t o  c o m f o r t a b l e :  u n d e r  t h e s e  s a m e  c o n d i t i o n s  w i t h  m o d e r a t e l y  h a r d  w o r k ,  
t h e y  f e l t  c o m f o r t a b l e .  A t  r e s t  i n  s t i l l  a i r  w i t h  t e m p e r a t u r e s  f r o m  5 5 °  t o  6 0 °  
1 0 0  p e r  c e n t  r e l a t i v e  h u m i d i t y ,  c l o t h i n g  w a s  r e q u i r e d  f o r  c o m f o r t ,  w h i l e
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a t  m o d e r a t e l y  h a r d  w o r k  u n d e r  t h e s e  c o n d i t i o n s  t h e  s u b j e c t s  w e r e  c o m f o r t a b l e  
t o  c o o l  s t r i p p e d  t o  t h e  w a i s t ,  a n d  a t  4 5  t o  5 0 °  s u b j e c t s  w o r k i n g  m o d e r a t e l y  
h a r d  f e l t  c o o l  s t r i p p e d  t o  t h e  w a i s t .

A  p o in t o f in te re st w as the  ex te n t to  w hich c lo th in g  decreases th e  
cooling pow er o f  the  a ir  a t  such te m p era tu res as are  freq uen tly  
m et. A t th e  o rd in a ry  d ry -bu lb  tem p era tu re  o f 70°, w ith  an a ir  
ve locity  o f 300 fee t p e r  m inu te , c lo th in g  reduces the, cooling by 
52 pe r cent. A pp ro x im ate ly  th e  sam e pe rcen tage  reduction  ho lds 
tru e  fo r  velocities h ig h e r  th an  300 fee t, b u t fo r low er velocities 
the  decrease in  cooling effect is g rea te r. I n  genera l, i t  was found 
th a t  a t no rm al h u m id ity  the  cooling  effect o f w ind is h a lf  as 
m uch w hen norm al c lo th in g  is w orn  as w hen only lig h t trousers, 
socks, an d  shoes are  w orn. O n the  o th er  hand , c lo th ing  in  a nu m 
ber o f instances p ro ved  to be ad van tageous in increasing  the  loss 
o f h ea t by ev ap ora tion  and  decreasing  th e  g a in  o f h e a t by  ra d ia 
tion  and convection.

Sanitary surveys o f m in ing towns.— A ctin g  assistan t su rgeons o f 
th e  P u b lic  H e a lth  S ervice  continued  th e ir  san ita ry  surveys. They 
g a th e red  d a ta  on housing  and  san ita tio n  in  connection w ith  th e  new  
oil-shale  p la n t o f th e  B urea u  of M ines a t R u lison , C o lo .; investiga ted  
w a te r supp lies a t  several m in ing  tow ns an d  cam ps; and  held  con 
ferences w ith  S ta te  officials in  reg a rd  to  im p ro v in g  th e  sa n ita tio n  
o f m in ing  cam ps in  th e  S ta te  of U ta h . A  re p o rt on sa n ita ry  con 
d ition s in  the  S ta te  o f A lab am a  w as pu b lished  as R ep o rts  o f I n 
v estiga tions, S eria l 2746. D u rin g  th e  p a s t few  years th e  la rg er 
m in in g  com panies in  A labam a and th e  S ta te  B o ard  o f H ea lth , 
th ro u g h  th e  coun ty  health  u n its , have, been active ly  p rom otin g  
sa n ita tio n  u n til a ll m ines o f any  size are  conducting  some w ork to 
increase health , and  th e  la rg e r  com panies have ex tended  th e ir  a c tiv i 
ties  to  cover a ll phases o f h ea lth  an d  w e lfare  w ork.

Lead poisoning in  the mines o f Utah.— R esu lts  o f th e  stu d y  o f lead 
po ison ing  in th e  m in in g  o f lead  carbonate  ores in the  m ines o f U ta h  are  
to  be pub lished  as T echn ical P a p e r  389. T h e  inves tiga tion  showed 
th a t  lead  poisoning am ong m iners has been more, com m on th a n  was 
th o u g h t. A ltho ug h  th e  carbonate  ores are  th e  m ost fre qu en t cause 
o f  th is  poison ing , th e  su lph ide  ores m ay cause po ison ing  w hen m ined 
d ry  and  in  places w here  ven tila tio n  is poor. T h e  in vestiga tion  also 
show ed th a t  v irtu a lly  a ll lead po ison ing am ong m iners w as due  to  
in haled  lead  dust, an d  th a t  th is  poison ing  can be reduced to  a m in i 
m um  by  w et d rillin g , by sp rin k lin g  th e  m uck p iles befo re  load in g , 
an d  by efficient ven tila tion . A lso p ro p e r m edical superv ision  w ill do 
m uch to  p rev en t th e  developm ent o f th e  chronic cases o f lead poison 
in g  th a t  w ere once so common.

Causes o f death among miners.— A  stu dy  o f the  causes o f death  
am ong m iners w as continued. D a ta  have  been collected fro m  the  
reco rds o f the  S ta te s o f N evada, C alifo rn ia , C olorado, and  W yom ing , 
an d  p a r t ly  collected in A lab am a  and  U ta h . T he s tu d y  is be ing  m ade 
to  ascerta in  th e  diseases and  th e  types  o f acc idents m ost p rev alen t 
am ong m iners ( th e  d a ta  to  be used in devising  m easures o f p ro tec 
t io n ) , and is to  be continued  u n til  in fo rm atio n  is availab le  fo r a ll 
m in ing  d is tr ic ts  in  th e  U n ited  S tates.

Oil pollution o f navigable waters.—A  re p o rt o f th e  w ork done, 
to gethe r w ith  re p o rts  o f th e  o th e r coop era ting  agencies, form ed the
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in te rim  re p o r t o f th e  in te rd e p a rtm en ta l com m ittee to th e  In te rn a 
tio na l C onference on O il P o llu tio n  o f N av igable  W aters, w hich was 
called by the  P res id en t o f th e  U n ited  S ta te s an d  m et in  W ash in g to n , 
D . C., J u n e  8 to  16,1925. R epre sen ta tiv es o f the  B urea u  o f M ines and 
o f th e  U n ited  S ta te s P u b lic  H e a lth  Service  a tte n d ed  these conferences, 
in  w hich delegates fro m  B elgium , G rea t B rita in , D enm ark , F ran ce , 
G erm any , I ta ly , J a p a n , N e the rland s, N orw ay , P o r tu g a l, S p a in , an d  
Sw eden p a rtic ip a te d . T he p len ip o ten tia rie s app o in ted  by these G ov 
e rnm en ts agreed  to  ce rta in  re stric tio ns  on the  d ischarge  o f oil in  n a v i 
gable w aters. Some of th e  m ore im p o rta n t res tric tio ns w ere as 
fo llo w s:

1 . T h e  r e s p e c t i v e  G o v e r n m e n t s  m a y  e s t a b l i s h  a r e a s  i n  w a t e r s  a d j a c e n t  t o  
t h e i r  c o a s t s  w i t h i n  w h i c h  d i s c h a r g e  f r o m  c e r t a i n  s p e c i f i e d  v e s s e l s  o f  o i l  o r  
o i l y  m i x t u r e s ,  a s  d e f in e d ,  s h a l l  b e  p r o h i b i t e d ,  i n  a c c o r d  w i t h  t h e  f o l l o w i n g  
p r i n c i p l e s :

(а) I n  t h e  c a s e  o f  c o a s t s  b o r d e r i n g  t h e  o p e n  s e a ,  s u c h  a r e a s  s h a l l  n o t  e x t e n d  
m o r e  t h a n  5 0  n a u t i c a l  m i l e s  f r o m  t h e  c o a s t ,  e x c e p t  t h a t ,  i f  s u c h  e x t e n t  i s  i n  
p a r t i c u l a r  i n s t a n c e s  f o u n d  i n s u f f i c i e n t  b e c a u s e  o f  p e c u l i a r  c o n f i g u r a t i o n  o f  t h e  
c o a s t  l i n e  o r  o t h e r  s p e c i a l  c o n d i t i o n s ,  s u c h  a r e a s  m a y  b e  e x t e n d e d  t o  a  w i d t h  
n o t  e x c e e d i n g  1 5 0  n a u t i c a l  m i l e s .

(б ) I n  c a s e  a  G o v e r n m e n t  d e s i r e s  t o  p r e s c r i b e  a  p a r t i c u l a r  a r e a  a n y  p a r t  o f  
w h i c h  m a y  b e  w i t h i n  1 5 0  n a u t i c a l  m i l e s  o f  t h e  c o a s t  o f  a n y  o t h e r  c o u n t r y ,  t h a t  
G o v e r n m e n t  s h a l l  c o n s u l t  t h e  G o v e r n m e n t  o f  s u c h  o t h e r  c o u n t r y  b e f o r e  t h e  a r e a  
i s  p r e s c r i b e d .

( c )  D u e  n o t i c e  o f  t h e  e s t a b l i s h m e n t  o f  a n y  a r e a  o r  a r e a s  s h a l l  b e  g i v e n  t o  
t h e  G o v e r n m e n t s  o f  m a r i t i m e  s t a t e s ,  i n  t h e  f o r m  o f  c h a r t s  o r  o t h e r w i s e ,  b y  t h e  

c e n t r a l  a g e n c y  e s t a b l i s h e d  f o r  t h i s  p u r p o s e .

2 . T h e  d i s c h a r g e s  w h i c h  m a y  b e  p r o h i b i t e d  i n  a n y  a r e a  p r e s c r i b e d  a r e  ( a )  
c r u d e ,  f u e l ,  o r  D i e s e l  o i l ,  o r  ( 6 )  a n y  m i x t u r e  o f  s u c h  o i l  a n d  w a t e r  c o n t a i n i n g  
m o r e  t h a n  0 .0 5  o f  1  p e r  c e n t  o f  o i l ,  o r  h a v i n g  a n  o i l  c o n t e n t  s u f f i c i e n t  t o  f o r m  
a  f i lm  o n  t h e  s u r f a c e  o f  t h e  s e a  v i s i b l e  t o  t h e  n a k e d  e y e  i n  d a y l i g h t  i n  c l e a r  
w e a t h e r .

3 .  T h e  v e s s e l s  w h i c h  m a y  b e  a f f e c t e d  p u r s u a n t  t o  t h e  a b o v e  p r o v i s i o n s  a r e  a i l  
s e a g o i n g  v e s s e l s  o t h e r  t h a n  w a r  v e s s e l s ,  c a r r y i n g  c r u d e ,  f u e l ,  o r  D i e s e l  o i l ,  i n  
b u l k  a s  c a r g o  o r  a s  f u e l  f o r  b o i l e r s  o r  e n g i n e s .  S p e c i a l  p r o v i s i o n s  m a y  b e  
a d o p t e d  t o  m e e t  t h e  c a s e  o f  s m a l l  v e s s e l s  o f  l i m i t e d  b u n k e r  c a p a c i t y ,  b u t  s u c h  
v e s s e l s  s h a l l  b e  r e q u i r e d  t o  t a k e  a l l  r e a s o n a b l e  p r e c a u t i o n s  t o  p r e v e n t  o i l  
p o l l u t i o n .

4 .  T h e  r e s p e c t i v e  G o v e r n m e n t s  a g r e e  t o  t a k e  t h e  n e c e s s a r y  m e a s u r e s  t o  e n s u r e  
t h a t  v e s s e l s  c l a s s e d  a s  w a r  v e s s e l s  s h a l l  t a k e  e v e r y  p o s s i b l e  p r e c a u t i o n  t o  p r e 

v e n t  o i l  p o l l u t i o n .

Physical and X -ray  examinations o f m iners .— P h ysica l and  X -ra y  
ex am in ations o f m iners to  de term ine  th e  physio logica l effects o f th e  
va rious conditions encountered in  d ifferen t m ines w ere continued 
in  connection w ith  the  w ork  on du st and  ven tila tio n . D u rin g  the  
ye ar  abou t 800 physical and X -ra y  ex am in ations o f m iners were 
m ade in the T r i-S ta te  d is tr ic t o f K ansas, M issouri, and  O klahom a, 
an d  in  A labam a. A  la rg e  am ount o f va luable  d a ta  has been ob tained  
from  th e  coal an d  iron  m ines o f A labam a, th e  lead-zinc  m ines o f 
O k lahom a, and  th e  go ld  m ines o f N evada and  C alifo rn ia .

Studies o f stream pollution .— I n  the  stu d y  o f the disposal of 
w aste w a te rs fro m  m ines, th e  d ra in ag e  fro m  a num ber o f m ines on 
tw o sm all w atersheds in  d ifferen t p a r ts  o f P en nsy lvan ia  was traced  
u n til a sizable stream  o f w a te r w as reached , th e  q u a n tity  o f w a te r 
a t d ifferen t seasons o f  th e  ye ar and the  ex ten t o f th e  po llu tion  were 
determ ined , an d  th e  cost fo r  tre a tm e n t w as estim ated.
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A  sum m ary  o f p a r t  o f  th e  w ork done was pub lished  as S eria l 
5725, S tream " P o llu tio n  by A cid  M ine D rainage . Som e o f th e  con 
c lusions d raw n  fro m  th e  stud y  a re  as fo llo w s: .

1 .  F o r  m i n e  d r a i n a g e  w a s t e s  t h e  o n l y  s o l u t i o n  i s  n e u t r a l i z a t i o n  b y  s o m e  
m e a n s .  T h i s  m a y  o r  m a y  n o t  r e s u l t  i n  r e c o v e r y  o f  s a l a b l e  b y - p r o d u c t s .

2 .  W i t h  p r e s e n t - d a y  p r a c t i c e  t h e  q u e s t i o n  o f  w a s t e  d i s p o s a l  r e s o l v e s  i t s e l f  
s i m p l y  i n t o  o n e  o f  t w o  t i l i n g s  w h e t h e r  i t  i s  m o r e  e c o n o m i c a l ,  e v e r y t h i n g  

- c o n s i d e r e d ,  t o  t r e a t  t h e s e  w a s t e s  a t  t h e i r  s o u r c e ,  o r  t o  b e a r  w i t h  t h e  d a m a g e  
d o n e  b y  t h e m  l a t e r ,  i f  u n t r e a t e d .  B e f o r e  a  d e c i s i o n  c a n  b e  m a d e ,  i t  s e e m s  
a d v i s a b l e  t o  i n v e s t i g a t e  s u g g e s t e d  m e t h o d s  f u r t h e r  w i t h  t h e  i d e a  o f  o b t a i n i n g  
m o r e  a c c u r a t e  d a t a  o n  c o s t s  a n d  p r a c t i c a b i l i t y  i n  g e n e r a l .  I t  i s  e v  d e n t  t h a t  
t h e  c o s t  o f  n e u t r a l i z a t i o n  o f  m i n e  w a t e r s  w o u l d  n e c e s s a r i l y  b e  a d d e d  t o  t h e  
c o s t  o f  t h e  c o a l  t o  b e  p a i d  b y  t h e  c o n s u m e r .

3 .  T h e  p r o b l e m  i s  n o t  o n e  t h a t  c a n  b e  e a s i l y  s o l v e d ,  a n d  r e g u l a t i o n s  g o v e r n 

i n g  d i s p o s a l  a r e  t o o  i m p o r t a n t  a n d  f a r - r e a c h i n g  i n  e f f e c t  t o  p e r m i t  o f  h a s t y  
o r  i l l - c o n s i d e r e d  a c t i o n .  U n d o u b t e d l y  f u r t h e r  w o r k  s h o u l d  b e  d o n e ,  a s  t h e r e  
a r e  n o  d a t a  a v a i l a b l e  e x c e p t  f o r  m o r e  o r  l e s s  l i m i t e d  o r  l o c a l  c o n d i t i o n s .

4 .  M e t h o d s  n o w  s u g g e s t e d  s h o u l d  b e  t r i e d  i f  p o s s i b l e  a t  s o m e  p l a c e  w h e r e  
m o s t  d i f f i c u l t  c o n d i t i o n s  a r e  l i k e l y  t o  b e  e n c o u n t e r e d ,  i n  o r d e r  t o  d e t e r m i n e  
w h e t h e r  t h e y  a r e  p r a c t i c a b l e .

R esults  o f a study , m ade  in  coopera tion  w ith  th e  U n ite d  S ta tes  
P u b lic  H e a lth  Service, o f “ S trea m  P o llu tio n  by  W astes from  By- 
P ro d u c t Coke Ovens ” were pub lished  in  P u b lic  H e a lth  R ep o rts  fo r  
S ep tem ber 26, 1925. T h is  p a p e r  sum m arizes th e  resu lts  o f the  w ork 
on  th e  disposal o f pheno l w astes as fo llo w s:

1 . T h e  d i s c h a r g e  o f  p h e n o l  w a s t e s  i n t o  s t r e a m s  m a y  c r e a t e  a  s e r i o u s  p u b l i c  
n u i s a n c e  b y  t h e  e f f e c t  o f  t h e s e  w a s t e s  u p o n  m u n i c i p a l  w a t e r  s u p p l i e s ,  h s h ,  e t c .

2 .  I n  t h e  a b s e n c e  o f  p r e v e n t i v e  m e a s u r e s ,  t h i s  n u i s a n c e  w i l l  t e n d  t o  i n c r e a s e  
a s  a  r e s u l t  o f  t h e  e x p a n s i o n  o f  t h e  i n d u s t r y .

3 .  V a r i o u s  m e t h o d s  h a v e  b e e n  m o r e  o r  l e s s  f u l l y  d e v e l o p e d  f o r  p r e v e n t i n g  
n u i s a n c e  in  t h e  d i s p o s a l  o f  t h e s e  w a s t e s .  T h e y  m a y  n o t  y i e l d  a  p r o f i t  t o  t h e  
i n d u s t r y ,  b u t  a r e  p r a c t i c a b l e  a t  a  c o s t  t h a t  d o e s  n o t  s e e m  u n d u l y  b u r d e n s o m e .

4 .  U n l e s s  o n e  o r  t w o  p r o c e s s e s  p a t e n t e d  i n  G e r m a n y  f o r  p h e n o l  r e c o v e r y  b y  
b e n z o l  s c r u b b i n g  p r o v e  o t h e r w i s e ,  c o k e  q u e n c h i n g  s e e m s  t o  b e  t h e  b e s t  a n d  
m o s t ,  e f f i c i e n t  m e t h o d  f o r  p h e n o l - b e a r i n g  w a s t e  d i s p o s a l .

5 .  A t  l e a s t  o n e  m e t h o d  o f  o e n z o l  s c r u b b i n g  s e e m s  p r o m i s i n g  e n o u g h  t o  b e  
t r i e d  o u t  o n  a  p r a c t i c a l  s c a l e .

0 .  I n  v i e w  o f  t h e  s e r i o u s  c h a r a c t e r  o f  t h e  n u i s a n c e  r e s u l t i n g  f r o m  t h e  
d i s c h a r g e  o f  t h e s e  w a s t e s ,  i t  s e e m s  p r o p e r  t h a t  i n d u s t r i a l  c o n c e r n s  s h o u l d  
b e  r e q u i r e d  t o  k e e p  t h e m  o u t  o f  s t r e a m s .

7 .  T h e r e  i s  s o m e  p r o m i s e  o f  t h e  d e v e l o p m e n t  o f  s o m e  m e t h o d s  n o w  in  t i n 1 
e x p e r i m e n t a l  s t a g e  w h i c h  m a y  e n a b l e  m a n u f a c t u r e r s  t o  a c h i e v e  t h i s  r e s u l t  a t  
l e s s  c o s t  t h a n  a t  p r e s e n t .

Approval* of new gas masks.— T he B urea u  o f M ines has developed 
va rio us  types  o f m asks fo r  p ro tec tion  ag a in st noxious gases and 
fum es th a t  m ay be p resen t in a tm ospheres encountered in m ines, 
m eta llu rg ica l or chem ical w orks, and  o th er  places.

Tw o gas m asks w ere app ro ved  d u r in g  the  fiscal year. T he y  a re  the 
A ll-S erv ice  gas m ask, app ro ve d  J u ly  1, 1925, and  the  G M D  am m onia 
gas m ask, approv ed  M arch 10, 1925. T he A ll-S erv ice  gas m ask is 
devised to  afford p ro tec tion  in a ir  ag a in st a ll gases, vapors, and  
smokes. G as m asks do not, how ever, su pp ly  th e  oxygen necessary to  
life  and hence can no t p ro tec t th e  w earer fro m  atm ospheres deficient 
in  oxygen. T h ey  can only rem ove re la tive ly  sm all percen tages o f 
poisonous gases in  a ir  th a t  is o therw ise  su itab le  to  b reathe.

E th y l gasoline.— T he inv estig a tion  o f th e  health  h aza rds  in  th e  
use o f e th y l gasoline  w as te rm in a ted  a f te r  tw o years o f w ork. T h e  
re su lts  ind ica te  th a t  as f a r  as can be determ ined  fro m  experim en ts
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w ith an im als there  is no a p p a re n t d an g e r fro m  th e  no rm al use o f  
e th y l gasoline. T h is  conclusion is in  ag reem en t w ith  th e  find ings 
o f th e  Surgeon G en era l’s com m ittee.

Use o f synthetic atmospheres by divers and caisson workers.— E x 
pe rim en ts  on the  use o f sy n th etic  a tm ospheres (helium -oxygen m ix 
tu re s)  in  com pressed-air w ork , conducted  by  th e  B ureau  o f M ines in 
cooperation  w ith  the  N avy D epa rtm en t, have dem onstra ted  th e  va lu e  
o f these m ix tu re s in in creasing  the  efficiency o f d ivers and  decreas in g  
th e  h a za rd  to th e ir  health . S a lv ag ing  opera tion s on the  s tea m sh ip  
Lakeland  and  U . S. subm arine  S-61  occupied th e  la rg e r  p a r t 
o f th e  tim e o f th e  personnel. D u rin g  these opera tion s i t  w as 
possible to  t r y  out certa in  findings, the  m ain  ones being  sligh t changes 
in  decom pression schedules and , recently , th e  use o f helium -oxygen, 
m ix tu re s d u r in g  decom pression. T h e  inside  inspection  o f th e  Lake 
land  was done in  app ro x im a te ly  190 fee t o f w a te r w ith  no in ju ry  to  
divers. T h is  is th e  first tim e th a t  such extensive w ork  has been done- 
a t th a t  depth .

R esearch  w ork  a t th e  P it tsb u rg h  s ta tio n  has been confined to  th e  
ra te  o f sa tu ra tio n  and de sa tu ra tio n  o f th e  blood d u rin g  com pression 
and decom pression. T he resu lts  give new in fo rm atio n  on th is  subject 
an d  p o in t to  th e  necessity o f changes in  p resen t schedules fo r decom 
pression.

A  p a p e r  pub lished in  A nesthesia and  A nalgesia , fo r Ju n e , 1926,. 
sum m arizes some o f th e  resu lts  o f  th is  inv estig a tion  as follow s:

1 . O x y g e n  p o i s o n i n g ,  p r o d u c e d  b y  b r e a t h i n g  h i g h  p a r t i a l  p r e s s u r e s  o f  o x y g e n ,  
c a n  b e  p r e v e n t e d  b y  c o n t r o l l i n g  t h e  a m o u n t  o f  o x y g e n  p r e s e n t  i n  t h e  a t m o s 

p h e r e  s u p p l i e d  t o  a n i m a l s  e x p o s e d  t o  h i g h  b a r o m e t r i c  p r e s s u r e s .

2 . H e l i u m - o x y g e n  m i x t u r e s  c a n  b e  b r e a t h e d  b y  m e n  w i t h o u t  a p p a r e n t  d i s 

c o m f o r t  a n d  b y  a n i m a l s  w i t h o u t  d e m o n s t r a b l e  i l l  e f f e c t s .

3 .  A  h e l i u m - o x y g e n  a t m o s p h e r e  t h e o r e t i c a l l y  h a s  a n  a d v a n t a g e  o v e r  a . 
n i t r o g e n - o x y g e n  a t m o s p h e r e  f o r  p e r s o n s  e x p o s e d  t o  h i g h  b a r o m e t r i c  p r e s s u r e , ,  
a s  d i v e r s  a n d  c a i s s o n  w o r k e r s ,  d u e  t o  t h e  f a c t  t h a t  h e l i u m  h a s  a  l o w e r  c o e f f i 

c i e n t  o f  s o l u b i l i t y  a n d  a  g r e a t e r  d i f f u s l v i t y  t h a n  n i t r o g e n .

4 .  A n i m a l s  e x p o s e d  t o  1 0  a t m o s p h e r e s  o f  h e l i u m - o x y g e n  m i x t u r e  f o r  o n e  t o  
f i v e  h o u r s  c a n  b e  d e c o m p r e s s e d  i n  o n e - t h i r d  t o  o n e - f o u r t h  t h e  t i m e  n e c e s s a r y  
f o r  a n i m a l s  e x p o s e d  t o  n i t r o g e n - o x y g e n  m i x t u r e s  a t  t h e  s a m e  p r e s s u r e  a n d  
t i m e  t o  o b t a i n  s i m i l a r  p h y s i o l o g i c a l  e f f e c t s .

5 . T h e  p o s s i b i l i t i e s  o f  t h e  u s e  o f  t h e  h e l i u m - o x y g e n  a t m o s p h e r e  m a y  b e  f o r  
e x t e n d e d  d e p t h  a n d  t i m e  o f  s u b m a r i n e  o p e r a t i o n s ;  a l s o  f o r  t h e  p r e v e n t i o n  o f  
c a i s s o n  d i s e a s e  in  t u n n e l  a n d  c a i s s o n  w o r k e r s ,  a n d  b y  u s i n g  t h e  m i x t u r e  a s  a 
w a s h  g a s  d u r i n g  d e c o m p r e s s i o n  a m o n g  t u n n e l  w o r k e r s .

E F F I C I E N C Y  I N  M I N I N G

Coal-mining methods.— T h e  bureau  is s tu d y in g  th e  m in in g  
m ethods used in the  an th ra c ite  reg ion  o f P en nsy lv an ia . A  bu lle tin  
en titled  “ M in in g  o f F la t  T h in  B eds in the  A n th rac ite  R egion o f 
P en nsy lv an ia  ” is in  course o f  pub lica tion . C ollection o f  da ta  on the  
m in ing  o f h ig h ly  inclined  beds is in  progress.

S tud ies o f th e  m in in g  o f coal a t th e  face in  ty p ica l A labam a coal 
m ines are  be ing m ade w ith  the  object o f fo rm u la tin g  recom m enda 
tions fo r  im proved p ractice .

T o determ ine  the  c h a rac te r  and  ex ten t o f th e  g ro un d  m ovem ent 
caused by m in ing  and th e  rob b ing  o f p illa rs  in  coal m ines, a num ber 
o f m onum ents have  been placed on the  su rface  above a  W yom ing  
m ine w here p illa rs  in a p itc h in g  coal seam  a re  being draw n .



C han ges in  the  e levation  o f these m onum ents are  be ing  determ ined 
a t  reg u la r  in tervals .

A n  in vestiga tion  o f u n d erg rou n d  lo ad ing  devices fo r  coal m ines 
w as m ade un d er  a  cooperative  ag reem en t w ith  th e  C arneg ie  In s titu te  
•of T echnology, w hich is pu b lish in g  th e  resu lts  as its  B u lle tin  28, 
M echan ica l L o ad in g  fo r th e  C oal M ines o f the  P it ts b u rg h  D istric t.

Coal-mine leases.— A n inv estig a tion  o f th e  leasing  o f coal lands  
in  I llin o is  w as com pleted. R ep o rts  e n ti tled  “ C oal M ine R oyalties 
.and L eas ing  C ond itions in  W illiam son  and  F ra n k lin  C ounties, 111.,” 
.and “ Coal M ine R o yalties an d  L easing  C ond itions in V erm ilion  and 
E d g a r  C ounties, 111.,” were pub lished  by th e  B ureau  o f M ines as 
R ep o rts  o f In ve stig a tio ns , S er ia ls  2726 and  2743, respective ly . A  
s im ila r  re p o rt covering M acoup in , S angam on , and  M ontgom ery  
•Counties is in  course o f pub lica tion .

Efficiency in  Hasting coal.— T he bureau  is in v es tig a tin g  th e  basic 
fac to rs involved in b reak in g  dow n coal a t the face—those th a t  govern 
th e  p rod uc tion  o f lum p  coal in  ty p ic a l m ines w ork in g  d ifferen t coal 
beds. R esu lts  o f tw o o f these inves tig a tion s have  been pub lished  by 
th e  C arneg ie  In s titu te  o f T echnology as B u lle tin s  11 and  19 of the  
cooperative  coal-m in ing investigations. Im prov em en ts  in de ta ils  o f 
p rac tice  effected an 8.5 p e r  cent increase in  the  p ro p o rtio n  o f lum p 
coal p roduced. R esu lts  o f a th ird  in ves tiga tion , m ade in cooperation  
w ith  a coal com pany in  so u th ern  Illin o is, w ere pub lished  as a rep o rt 
o f investigations. T h ro u g h  the  tests th e  com pany was able to in 
c re ase  its  p rodu ction  o f 6-inch lum p  coal an d  th u s  decrease th e  loss in 
th e  fo rm  o f slack.

Iron-ore m in ing .—I n  cer ta in  p a r ts  o f th e  B irm in g h am  (A la .)  d is 
t r i c t  specia l m ethods of developm en t an d  m in in g  m ust be em ployed 
to  m ine ore th a t  is bad ly  fo lded  a n d  fau lted . A  re p o rt be ing p re 
p a re d  conta ins recom m endations on m ethods o f m in ing  and  ha n d lin g  
th e  ore w hich  give p rom ise o f u ltim ate  successful ap p lica tion .

M ine drainage.—W ork  on d ra in ag e  problem s in th e  iron  m ines of 
the  B irm in gh am  (A la .)  d is tr ic t was com pleted, and a re p o rt is being 
p rep a red  fo r pub lica tion . T h e  w ork  com prised a de ta iled  stud y  o f 
ra in fa l l  an d  run-off, th e  source o f th e  su rface , subsu rface , and  
g ro un d  w aters, and  th e ir  m ode o f e n try  into th e  m ines. T he effects 
o f g ro un d  m ovem ent and  m ine subsidence on the  fo rm a tio ns  overly 
in g  th e  ore  bed and  on th e  su rface  were also inv estig a ted , and  the  
re la tio n  between a ll phases o f th e  m ovem ent o f w a te r on th e  su rface  
and  u n d erg rou n d , as well as th e  effect o f m in in g  upon d ra inage , 
w ere determ ined.

Blasting in  metal mines.— T he stud y  o f m ethods o f b la stin g  in 
m eta l m ines o f the S ou thw est w as continued. A  large  num ber of 
te s t  roun ds  in  d r if ts  w ere b lasted  to  v e rify  p rev ious re su lts  and obtain  
ad d ition al da ta . A m ethod was evolved fo r  c lassify ing  g ro u n d  in 
respect to  explosive req u ired , p e r  foo t o f advance, to  b reak  d r i f t  
rou nd s un d er the  cond itions ex is tin g  a t  B isbee, A riz . E m ploym en t 
•of such a  system  shou ld  m ake possible a m ore economical use o f ex 
plosives. l l a t a  on th e  m echanics o f b reak in g  the  d r i f t  round s and 
th e  k ind  o f stresses w hich  the  explosives m ust overcom e were col
lected. F u r th e r  w ork is p lann ed  in g ro un d  m ore difficult to  break .
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To determ ine  th e  possib ility  o f toxic gases be ing  p roduced  in the- 
b las ting  o f heavy su lph ide  ores, sam ples o f th e  gases evolved w ere  
taken  fro m  a series o f rounds. A nalyses o f these sam ples showed 
dange rou s am oun ts o f su lp h u r  d ioxide  and  hyd rogen  su lphide . S u l 
p h u r  dioxide  has been know n in  such gases, but the  presence o f the 
m ore toxic an d  dangerous hyd rogen  su lph ide  was no t suspected  u n til  
th e  sam p lin g  was done. T h is  in fo rm atio n  shou ld  be of va lue  to- 
docto rs who a re  called to  tre a t  cases of gas poison ing  am ong m iners 
b la s tin g  su lph ide  ores. A  re p o rt o f investiga tions, en ti tled  “ Gases- 
from  B la stin g  in  H eavy S u lp h ides,” g ives th e  q u a n tity  o f toxic gases 
p roduced  w ith  a va rie ty  o f m eta l-m ine  explosives. T h e  p ro p o rtio n  
o f these  gases in  a m ine a tm osphere  a f te r  b la stin g  has a d ire c t b ea r 
in g  on th e  p rov ision o f adequate  ventila tion .

A  bu lle tin  th a t  describes various m ethods o f d ril l in g  and  blasting- 
in  th e  open-cut copper m ines o f th e  W est and  com pares the  costs is- 
in  course o f pub lica tion . A n  inv estig a tion  o f th e  re la tio n  between 
p r im a ry  an d  secondary  b lastin g  in such m ines is con tem pla ted  f o r  
th e  com ing year.

A  technica l p a p e r, en ti tled  “A ccidents D ue to  E xp losives in  M etal 
M ines o f th e  S outhw est, as S how n by  R ecords in  A rizon a ,” is in  
press.

T echn ical P a p e r  383, B la s tin g  to  Lessen B ow lders in  H a rd  O re  
S topes, is in  press.

Preservation o f mine tim ber.— F ie ld  ex perim en ts on th e  p rese rv a 
tion  of: m ine tim be r are  being  conducted in  cooperation  w ith  th e  
F o re s t P ro d u c ts  L a b o ra to ry  of th e  D ep artm en t o f A gric u ltu re  and  
th e  C leveland Cliffs I ro n  Co. T im bers tre a te d  w ith  zinc ch lo ride , 
w ith  sodium  fluoride, and  w ith  bo rax  have  been in sta lled  in  p e r 
m anen t d r if ts  o f th e  A th en s m ine , N egaunee, M ich. T o  dete rm in e  
th e  effectiveness of th e  several p reservatives th e  tim be rs w ill be 
observed pe rio d ica lly  u n til  they  fa il o r become unserviceable. A  
re p o rt em bodying  the  resu lts  w ill u ltim ate ly  be p repa re d .

Liquid-oxygen explosives (L O X ) .— M uch a tten tio n  has been g iven  
recen tly  to  liquid-oxygen explosives, com posed o f liqu id  oxygen an d  
a su itab le  absorbent. Such explosives are  n o t su itab le  fo r  use in  
d u s ty  o r gassy coal m ines, b u t m ay possibly be em ployed in  m eta l 
m in in g  and in  en g in eering  w ork. K now ledge o f th e  fu n d am en ta l 
p ro p e rtie s o f liquid-oxygen explosives th a t  was ga ined  th ro u g h  ex 
pe rim en ts  by the  bu reau  a t its  B ruceton  (P a .)  lab o ra to ry  has been 
app lied  in the  m ines o f th e  C erro  de P asco  C opper C o rp ora tion  in  
P e ru , w here i t  w as fo und  possible to  b reak  h a rd  g ro u n d  w ith  L O X . 
H ow ever, a d isad va n tage  o f th e  use o f L O X  un d erg ro u n d  is th a t  
su lp h u r d iox ide  is produced  in the  b la s tin g  o f p y r itic  ores, and c a r 
bon m onoxide is a lw ays p roduced  excep t un d er  th e  m ost fav orab le  
conditions. O pen-cu t m in in g  seems to  offer a  m ore fav orab le  field.

E xp erim en ts  a t the  B ruceton  (P a .)  la b o ra to ry  d u rin g  th e  y e a r  
d ealt w ith ex perim en ts to  establish  a re la tion  betw een oxygen con 
te n t and  explosive s tre n g th  o f gas-b lack  c a rtr id g es  o f v a ry in g  size 
and  density , gases produced  by  deton ation  o f L O X , flame ph o to g 
rap h y  o f L O X , effect o f p u r ity  o f oxygen on explosive p rop erties, 
a n d  tests  to  de term ine  th e  su ita b il ity  o f a num ber o f b ra n d s  o f  fuse .
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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

I R O N  O R E S — I R O N  A N D  S T E E L

Beneficiation o f high-silica iron  ores.—M any iron -b ea rin g  deposits 
th ro u g h o u t th is  coun try  have  too low an  iro n  con ten t to  be con 
s idered iro n  ores a t  p resen t. T h is  is especially  tru e  in  the S outh . 
C onsequently , th e  B u reau  o f M ines fo r some tim e h a s been in v es tig a t 
ing  the  concen tra tion  and beneficiation o f low -grade  ores to  p e rm it 
th e ir  use in  p re sen t b las t-fu rna ce  p ractice .

I n  th e  B irm in gh am  (A la .)  d is tr ic t these ores m ay be d iv ided into 
th ree  classes—high-silica  red  iron  ores, h igh -silica  specu lar g ra y  
hem atite , and low -grade  b row n  ores. T he bu reau  undertook  to as 
c erta in  w ays and m eans o f red uc in g  the  silica con ten t of the  ores, 
a lth oug h  it rea lized  th a t  some tim e m ay elapse befo re  concen tra 
tion  on a com m ercial scale is a ttem p te d  by those com panies th a t  
have  am ple  reserves o f good ore. T o com panies no t so fo rtu n a te  
w ith  respect to  o re su pp ly , the  u tiliza tio n  o f h igh -silica  ores m ay 
become an  u rg en t problem  in  th e  ne ar  fu tu re . A s a resu lt o f the  
w ork i t  has now done on th is  problem , th e  bu reau  feels th a t  enough 
fun da m en ta l d a ta  have  been ob tained to enable the in du stry , w hen 
ever i t  m ay desire, to  devise com m ercia lly feasible processes fo r 
beneficiating  these ores. I n  its  expe rim en ta l lab o ra to ry  a t T usca 
loosa, in  cooperation  w ith  th e  U n iv ersity  o f A labam a, th e  bu reau  
has w orked ou t a process th a t  i t  believes to  be applicable.

Experim enta l blast furnace.— A t its  N orth  C en tra l m in ing  ex p e ri 
m ent sta tion , M inneapolis, M inn., the  bureau  has developed an  ex 
pe rim en ta l b las t fu rnace  fo r  in vestig a tin g , a t m uch sm aller cost th an  
w ith  full-size  equ ipm en t, problem s of v ita l in te re s t to  the  iron  in 
d us try . T he  fu rnace  was developed to t r y  ou t new raw  m ater ia ls  
an d  to  obta in  fu n d am en ta l d a ta  on b las t-fu rn ace  reactions and  the 
m eltin g  o f m an gan iferous  iro n  ores.

T h ro u g h  holes a t various levels in  th e  fu rnace  th e  reactions th a t 
occur w ith in  can be studied . In te re s tin g  d a ta  have been ob tained on 
th e  re la tio n  betw een the  descent o f th e  stock an d  th e  com bustion a t 
the  tuy ere  level. P ro m is in g  research  w ith  the  experim en ta l fu rnace  
is being  extended to  com m ercial fu rnaces, and  th e  d a ta  obta ined are  
co rre la ted  w ith  those fro m  th e  experim en ta l furnace . R esu lts  of 
te st run s w ith  th is  fu rnace  ind ica te  th a t  by changes in design th e  
construction and  o p e ra tin g  costs of com m ercial b las t fu rn aces can 
be m a te ria lly  reduced.

Fundam ental reactions in  iron blast furnaces.— M ore know ledge of 
th e  fu nd am en ta l reac tions ta k in g  p lace in  th e  in te rio r o f th e  iron 
b las t fu rn ace  shou ld  lead to  im provem en ts in  th e  sm elting  o f iron. 
A  c learer conception o f th e  reactions betw een gases and  solids is 
essential. S tu d y  o f th e  flow o f gases an d  stock shou ld  reveal how 
b e tter  con tac t betw een gases and  stock can be ob tained an d  m ore e f 
ficient w ork ing  m ade possible.

D u rin g  th e  fiscal y ea r  th e  bu reau  stu d ied  the  com position o f th e  
fu rnace  gases across a series o f p lanes betw een the  tuyere  level and  
th e  stock line , th e  com position o f th e  so lid  m ater ia ls  an d  th e  degree 
o f red uction  o f th e  iron  oxides rem oved fro m  each p lane , and  also 
determ ined  the  te m pera tu re s and  p ressu res a t th e  various planes. A
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s im ila r  s tudy  a t a sou thern  fou nd ry  fu rn ace  lias been com pleted. F o r  
the  pu rpose o f ex tend in g  th e  w ork, and m ain ly  fo r  o b ta in in g  com 
p a rab le  da ta , th e  second phase  o f th e  w ork is  being  conducted  a t a 
700-ton n o rth e rn  fu rnace , w here  n o rth e rn  p rac tice  and  conditions 
m ay be studied .

A num ber o f inves tig a tion s p e r ta in in g  to  th e  physica l p rope rties  
of coke and  ore have been m ade. These  have la id  special s tress on 
com bustib ility , reac tiv ity  w ith  carbon m onoxide, and  th e  reduction  
o f iron  oxides.

A  p ap e r on the  com bustib ility  o f coke po in ts  ou t th a t  various cokes 
do no t d iffer m uch in com bustibility . T he size o f th e  coke has m ore 
effect on th e  leng th  o r shape  o f the  com bustion zone th a n  do sm all 
differences in com bustib ility . T h e  in ves tig a to rs  believe th a t  w here 
coke is charged  by volum e, changes in density  of th e  coke affect th e  
ra te  o f d r iv in g , and  v a ria tion s in th is  ra te  o ften  m ay be a ttr ib u te d  
to  th e  com bustib ility  o f th e  coke; they also believe th a t  the capac ity  
o f  the  fu rnace  depends on  the  ra te  o f gasifica tion of carbon a t the  
tuyere , bu t th is  ra te  is lim ited  by the  speed o f reduction  in th e  up p er  
p a r t  o f th e  sh af t. T he  ra te  o f reduction  is a fun ctio n  o f th e  size o f 
the ore partic les. T he w ork  done by the  bu reau  has show n th a t  the 
flow o f stock in  th e  s h a f t is no t un ifo rm , and  is reg u la ted  by th e  
gasifica tion o f carbon in the  localized zones o f com bustion  a t the  
tuyeres. T he capacity  o f the  fu rnace  m ay be increased by changes 
th a t  pe rm it be tte r  contac t between gas and solid.

Ferromanganese from  low-grade ores.— T he dependence o f the 
U n ited  S ta te s on im ported  h igh -g rade  m anganese  ores and  m an 
ganese a lloys is fu lly  realized by  steel m akers and  o th e r users o f 
m anganese. N orm ally  th e  h ig h -g rad e  m anganese  ore p roduced  in  
th is  coun try  fu rn ishes less th a n  2 p e r  cent o f the  to ta l am oun t o f 
m anganese  consum ed. I f  th e  im p o rta tio n  o f h igh -g rad e  m anganese  
ore  and  th e  a lloys p roduced th erefro m  w ere d iscon tinued , num erous 
in d u stries  w ould be v ita lly  affected. S teel m akers consum e by fa r  
th e  la rg es t am oun t o f m anganese.

A s a p a r t  o f the  w ork  o f th e  ex perim en ta l b la s t fu rnace  a t  the  
N orth  C en tra l s ta tion , the  bu reau  has produced  abou t 150 tons o f an 
a lloy con ta in in g  5 to  15 p e r  cent m anganese  and  ave ra g in g  abou t 
0.6 p e r  cen t phosphorus. T he bu reau  is now  end eav oring  to  ascer 
ta in  w hether m eta llu rg ica l tre a tm e n t can be developed fo r se p a ra 
tion  o f the iro n , m anganese, and  phosphorus. P re lim in a ry  tests 
ind ica te  th e  iro n  can be rec la im ed in  the  fo rm  o f steel con ta in in g  
neglig ib le  am ounts o f su lp h u r: the  m anganese  w ill be converted into  
an  oxide an d  recovered in a slag  th a t can be used as an  artific ia l 
ore in th e  p rod uc tion  o f ferrom anganese . T h is  la s t phase  o f the 
w ork  is th e  p rim a ry  pu rpose o f th e  in ves tiga tion .

D u rin g  the  y ea r fu r th e r  la b o ra to ry  stud ies on various phases o f 
several m ethods fo r  p rod u cing  ferrom anganese  fro m  th e  low -grade  
m ang an iferous  iro n  ores o f th e  C u yuna ran ge  have resu lted  in  the  
fo rm ula tio n  o f a p ro g ram  fo r  th e  com ing year. T he m ain  object 
w ill be to  inves tiga te  py ro m eta llu rg ica l m ethods based on selective 
oxidation  and  selective reduction .

Direct production o f steel.— I n  the  past, considerable w ork  h as  been 
done on d ire c t processes fo r the  p rod uc tion  o f steel, an d  num erous



B U R E A U  O F  M I N E S 2 6 9

p a ten ts have been g ran ted . T he B ureau  o f M ines has; th o ro u g h ly  
investiga ted  th e  p rod uc tion  of sponge iron  and th e  u tiliza tio n  o f i t  in  
th e  fo rm  o f p ig  iron  an d  steel. T he  bu reau  is now m ak in g  a survey 
o f a ll th e  w ork done on d ire c t processes, seeking to determ ine  w hat 
fu n d am en ta l in fo rm a tio n  is needed to develop them . G aps in  th e  
p resen t fu n d  o f in fo rm atio n  w ill be filled th ro u g h  lab o ra to ry  ex p e ri 
m ents.

T h e  bu reau  is p a r tic u la r ly  in te res ted  in th e  use o f noncoking  coals 
in  the  reduction  o f low -grade  ores. A ltho ug h  p resen t sup p lies of 
good iron  ore an d  coking coal seem adequate  fo r  th e  im m ediate  
fu tu re  a t least, any  developm ent th a t  w ould u tilize  a noncoking  fuel 
in  connection w ith  th e  m eta lliza tion  of low -grade  iron  ores w ould 
m ake availab le  vast q u an tities  o f do rm an t m ateria ls— a m a tte r  of 
n a tion a l im portance .

T he  bureau , a t its  N orth w est ex pe rim en t sta tion , developed an  in 
te rn a lly  fired ro ta tin g  sponge-iron  fu rnace  in w hich  solid fuel m ixed 
w ith  th e  o re acts as a red ucing  agen t, reduction  being  la rg ely  accom 
p lished  by  gases gene ra ted  w ith in  the  bed o r charge . A  second type 
o f process, on w hich  the  bu reau  has w orked from  tim e to  tim e, 
involves th e  genera tion  o f a red ucing  gas and  its  subsequent c ircu la 
tion  th ro u g h  an  ore bed. T h is  ty pe  of process is now being  stud ied  
because th e  bu reau  has developed an in te rn a lly  fired furnace .

T he developm ent o f such a process involves a tten tio n  to  m ethods of 
m ak ing  s tro ng ly  red ucing  gases— such as are  genera ted  in th e  tu ye re  
zone o f th e  b last fu rnace— and , secondly, to  th e  q u a n tity  of gas re 
qu ired  to  reduce a pou nd  o f iro n  ore held  a t a know n tem pera tu re . 
L ack  o f fu n d am en ta l in fo rm atio n  m ay be larg ely  responsible, i t  is 
believed, fo r  the  lim ited  success o f d irec t processes. A t any rate , 
such in fo rm atio n  is essen tia l to  th e  developm ent o f p ro p e rly  designed

th is  problem  to date  has consisted in pa ssing  m easured 
q u an tities  o f gases th ro u g h  ve rtica l colum ns o f iron-o re  p a rtic le s 
o f various sizes, he ld  a t know n tem p era tu re s. M ore d a ta  a re  neces
sa ry  to d raw  conclusions upon the  re la tion  betw een over-a ll ra te  
o f reduction  and such fac to rs as com position o f gas, tem pera tu re  
o f gas and solid , size and  s tru c tu re  o f ore pa rtic le , velocity and 
pressure  o f gas, u n ifo rm ity  o f p a rtic le  size, and  th e  effect o f  spacers 
w hen fine ore is used.

Case carburizing o f steel.— A ll m an u fa c tu rers w ho em ploy case- 
c a rb u riz in g  processes have  experienced annoy ing  and som etim es 
costly troub le  from  c e r ta in  batches o f steel show ing  an e rra tic  o r 
abnorm al behavior. Such steel m ay w arp  bad ly  o r have  num erous 
so ft spots on w h at should no rm ally  be a un ifo rm ly  h a rd  surface . 
V ir tu a lly  a ll users and  m ost m an u fa c tu re rs  are  v ita lly  in terested  
in  know ing how these abnorm al resu lts  m ay be avoided. Inasm u ch  
as the  trou b le  seems to  be a resu lt o f the m ethod m an u fa c tu rin g  
th e  steel, th e  problem  comes w ith in  th e  scope o f  the  w ork  of 
th e  B u reau  of M ines. T h e  adv iso ry  com m ittee on m eta llu rg ica l w ork 
to th e  bu reau  and  th e  C arneg ie  In s titu te  o f Technology recom 
m ended th a t  th is  problem  be stud ied .

E xcellen t p ro gress has been m ade in a year o f study . T ests  have 
show n th a t  v irtu a lly  a ll abnorm al steels can be m ade m ore nearly  
no rm al by  su itab le  he at trea tm en ts , and  th a t  both  no rm al and  ab 

equipm ent. 
W o rk  on
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norm al steels w ill have so ft spo ts if  im prop erly  quenched, w hereas 
p ro p e r quench ing  e lim inates so ft spots in bo th  ab norm al and 
no rm al steels. T he  degree  o f deox idation  has a v ita l effect on n o r 
m ality . B o th  no rm al and  abnorm al steels have been m ade under 
rep roducib le  conditions. M ore w ork is necessary to p rove  th e  con 
clusions reached as to  th e  cause o f ab norm al steel.

N O N -F E R R O U S  M  E T A L L U R O Y

M illing in the tri-S ta te zinc district.— T he tr i-S ia te  d is tr ic t, com 
p r is in g  p a r ts  o f  M issouri, K ansas, and  O klahom a, an n u a lly  produces 
zinc and  lead h av in g  a value o f a t least $50,000,000, and  th e  m illing  
loss is ro ug h tly  35 pe r cent o f the  m in era l in  the  crude  ore. A lm ost 
a ll  the  zinc occurs as su lph ide  (blende) in  a  flin t gangue. D u rin g  
the y ea r the  M ississippi V alley  exp erim en t sta tio n  continued  to in 
v estig a te  m illing  cond itions in  th e  d is tr ic t, w ith  the  object o f im 
p rov in g  p resen t p rac tice. F u n d am en ta l m illing  p rin c ip les and  possi 
ble im provem en ts in th e  opera tion  o f the  concen tra tion  devices 
a lre ady  in use were stud ied . T he tw o m ain  sources o f loss o f zinc 
in th e  tr i-S ta te  m ills a re  th e  “ chats ” and  th e  slim e, hence th e  in 
v estiga tion  o f these losses has com prised th e  iso la tion  o f the  chats 
and of th e  slim e, and  th e  tre a tm en t o f each a f te r  isolation . T ho rough  
deslim ing  and  flo tation are  so lv ing  the slim e problem .

D u rin g  the  year, flo ta tion  was firm ly estab lished  as an essential 
p a r t  o f tr i-S ta te  m illing , a n d  m ore p rogress w as m ade in  ad o p tin g  
it th a n  p robab ly  in all p rev ious y ears com bined. T h is  p rogress m ay 
be a ttr ib u te d  to im proved m illin g  in the jig  and  tab le  room s and  the 
e x tra o rd in a ry  advance in  the  know ledge o f flo tation  itse lf.

Determination o f specific gravity  o f ores by sink-and-float 
method .— F o r  some ores, a g a rn e t “ ore ” fo r exam ple, a chem ical 
an alysis  is w orth less, because the  g a rn e t conta ins no elem ent th a t  is 
not p resen t in the  g ang u e; the only m ethod availab le  fo r  ana ly zing  
such ores is by the use o f heavy solutions. F o r  o th e r ores the  use of 
heavy solutions is sufficiently accura te  and  is m uch m ore ra p id  th an  
chem ical analysis. T he  sink -and-float m ethod of s tu d y in g  ores opens 
a  field th a t is new and  is excep tionally  im po rta n t.

S everal heavy solutions have  been used. Som e do no t have  suf- 
ficientlyT h ig h  specific g rav ities, some a re  decom posed by m oistu re  
absorbed fro m  th e  a ir, some have too h igh  a m elting  p o in t, and  o thers 
evap ora te  rap id ly7.

A t the M ississippi V alley  experim en t s ta tion  five iron  ores, one 
g a rn e t ore, and  one fluo rspar m ill ta ilin g  have been stud ied  to  de 
te rm ine  th e  po ssib ility  o f g ra v ity  concen tration . T he  sink -and-float 
m ethod  has been dem o nstra ted  in  the  labo ra to ries o f severa l fluo rspar 
m ills, w here i t  is reg arde d  w ith  fav o r as be ing  ra p id  and  also ac 
cu ra te  enough fo r  m ill control.

T w o  heavy7 liqu ids—acetylene te trab rom id e  an d  tha llous  m alonate- 
fo rm ate— have p roved m ost sa tisfac to ry . A cetylene te trab rom id e, 
specific g ra v ity  2.93, is liquid  a t  o rd in a ry  tem p era tu re s ; carbon 
te trach lo rid e  o r benzene may' be used to  d ilu te  it to  give  low'er 
g ra v ities  o r m ay be used to  w ash ou t the  acetydene te trab ro m id e  fro m  
the  sam ple of ore. T hallous m alonate-fo rm ate , specific g ra v ity  up  
to  4.5, has a m uch w'ider range o f g ra v ity  th a n  acetylene te tra -
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b ro m id e  and  is soluble in  w a te r w h ich  is used as a d ilu tin g  and 
w ash in g  agent.

S am ples o f va rious ores con ta in ing  m eta llic  an d  nonm etallic  m in 
e ra ls  a re  to  be stud ied , and d a ta  com piled on th e  d issem ination  o f the  
va lu ab le  m inera ls  and  the  association of these w ith  the  gangue. I t  
is  p roposed  to  co llabora te  th e  resu lts  o f these sink-and-float tests  
w ith  those o f m icroscopic stud ies a t th e  in te rm o u n ta in  sta tion .

P yrite  in  flotation circuits.— To conduct inv estig a tion s reg a rd in g  
th e  su bs titu tion  o f calcium  cyan ide  in the  d iffe ren tia l flo tation  o f zinc 
a n d  lead  and  th e  possib ility  o f u sin g  cyan ide  fo r  th e  d ifferen tia l 
sep a ra tio n  o f copper m ine ra ls  from  heavy su lp h ite  gangues, the 
B u rea u  o f M ines d u r in g  th e  ye ar  en tered  in to  a cooperative  ag ree 
m en t w ith  the  A m erican  C yan am id  Co. T he w ork  a lread y  has 
■ demonstrated th a t  cyan ide  e ith er  alone o r in com bination  w ith  o ther 
reag en ts is an  efficient reage n t in  d ro p p in g  p y r ite  in flo ta tion  c ir 
c u its . P re lim in a ry  w ork has show n th a t  cyan ide  can be used to 
-advan tage  in  e lim in a tin g  p y r ite  from  th e  flo tation  concen tra te o f 
•certain copper ores.

H ydraulic classification.—D u rin g  the  p ast y ea r th e  bu reau , in co 
o p e ra tio n  w ith  the  Id a h o  B u reau  o f M ines and  G eology, lias in 
v e stiga ted  th e  h yd rau lic  classification o f m ill feeds as re la ted  to  
tab le  concen tration .

T he p r im a ry  object o f th e  w ork was to im prove the  efficiency of 
table  concen tra tion  and  to determ ine  w hether h ind e re d -se ttlin g  clas 
sification o f the  ore p u lp  w ould be beneficial in  connection w ith  t r e a t 
m en t on tables. T he w ork  involved  the  de te rm in atio n  o f th e  basic 
p rinc ip les o f h in de red  classification, and  developm ent o f a classifier 
th a t  w ould em body these p rinc ip les.

I n  la bo ra to ry  stud ies o r the density  o f sand  and  w a te r m ix tu res, 
th e  m in e ra l pa rtic le s were a g ita te d  by u p r is in g  w a te r in tra n sp a re n t 
•columns a n d  pockets. T he  in fo rm atio n  ob tained led to  the  develop 
m en t o f a new ty pe  o f classifier. C om m ercial-size classifiers o f th is  
type  are  now being used in m ills  in th e  C oeur d ’A lene  lead-zinc 
d is tr ic t and  elsewhere. T he resu lts  show th a t  p ro p e r  classification 
o f sands w ill increase tab le  recoveries, im prove th e  g rad e  o f th e  
co nc en tra te , and  increase tab le  capacity .

Crushing , grinding , and sizing o f ores.— In  o rd e r to  a id  th e  de 
ve lopm en t o f m ore efficient p rac tice  in m illing , the  bu reau  has u n d e r 
ta k e n  to  m easure th e  w ork done in  c rush in g  o r g r in d in g  ores. T h e  
p rob lem  involves accura te de te rm in atio n  o f th e  red uction  of size o f 
th e  p a rtic le s o f ore.

A  m eth od  developed fo r  m easurin g  the  su rfa ce  of qu a rtz  pa rtic les 
depends on the  ra te  o f d issolu tion  in hydro fluo ric  acid. T he tru e  
su rface  o f sieve-sized qu a rtz  has been determ ined  fo r a series o f sizes 
fro m  m inus 200 p lus 270 m esh to m inus 3 p lus 4 mesh. T he resu lts  
show  th a t  the tru e  su rface  is no t a d ire c t re la tio n  to sieve size. 
S u rfa ce  m easurem en t o f d ifferen t sizes o f sieve-sized O ttaw a  sand , 
w hich  is composed o f round ed  g ra in s  of q ua rtz , show s th a t  the  
su rfa ce  o f th is  sand  is in  d irec t re la tio n  to sieve size.

A  c ru sh in g  device u tiliz in g  the  d ro p-w e ig h t p rin c ip le  has been 
developed fo r  accura tely  m easurin g  th e  w ork  done in crush ing . A  
series o f 14 c ru sh in g  tests  o f variou s sizes o f qu a rtz  have  been m ade 
a n d  th e  su rface  area  o f th e  crushed p ro du ct has been determ ined .
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These  resu lts  show  th a t  the  new su rface  produced  in  cru sh in g  is 
d irec tly  p ro p o rtio n a l to  th e  w ork done in c rush in g— a confirm ation 
o f the  R itt in g e r  law.

Flotation o f pure minerals.— T he bureau  is s tu d y in g  the  floa tab il 
ity  o f copper su lph ides and  o f some nonm eta llie  m in era ls  o r rare - 
m etal nonsu lph ide  m inera ls , such as ch rom ite, fluorite, and ferberite . 
Tw o phases o f the  w ork have been com pleted. I n  th e  first, a table  
of co m p arative  ra te s  of flo a tab ility  w as established fo r  ga lena , sp h a l 
e rite , an d  py rite . In  the  second, d a ta  were ob ta ined  w hich show the 
effect o f add itio n  reagen ts on the  floa tab ility  o f  qu a rtz  and  calcite. 
sepa ra te ly  and w hen com bined w ith  galena.

A  p ap e r on the  la te st developm ents in  th e  flo tation  o f oxidized 
ores is be ing p repared .

Calcination and. gravity  separation o f lead carbonate ores.—A  
process has been devised fo r  se p a ra tin g  lead an d  zinc in  oxid ized 
ores th a t  a re  not am enable to any  o th er m ethod o f  trea tm en t. 
B riefly , th e  process consists o f c ru sh in g  th e  ore to  th e  necessary size, 
u sually  determ ined  by a few  p re lim in a ry  experim en ts, then  calc in ing 
a t tem p era tu res o f abou t 500° C. T h is  tre a tm e n t d rives off th e  C 0 2 
fro m  P b C 0 3 and th e  P b O  rem ain in g  is easily  recovered by  g ra v ity  
concen tration . P ro d u c ts  ran g in g  from  55 to  80 per cent lead have  
been m ade and  co rrespond ing  recoveries ob tained .

Combined roasting and flotation o f lead-zinc sulphide.—-By com 
b in in g  ro a s tin g  w ith  flo tation  th e  B ureau  of M ines hopes to  o b ta in  
a b e tte r  recovery  o f th e  va rio us m eta ls and  to  be able to  t re a t  those  
ores th a t a re  m ore difficult to  concentrate.

B y  th is  m ethod iron  m ay be well rem oved fro m  a com plex m ix 
tu re  o f ga lena , sp ha le rite , an d  p yr ite . S ep a ra tio n  o f th e  galena  and  
sp h aler ite  calls fo r  very close con tro l o f th e  tem p era tu re  th ro u g h  
con tro l o f th e  com position o f th e  gas, and the  ad d itio n  o f  a sm all 
am oun t o f sa lt. A n  ore th a t  m odern  flo tation  has no t tre a ted  suc 
cessfully  and  variou s ty p ica l p rodu cts from  d ifferen t p lan ts  have 
been ob tained fo r  try in g  out the  process.

Resistance o f m ill balls to wear.— T he problem  o f find ing  m ate 
ria ls  th a t  will be tter  w iths tand  w ear and  ab rasion  is becom ing im 
p o rta n t. One o f the  large item s o f cost in  th e  opera tion  o f ba ll 
m ills is th a t  o f m ill balls. I t  is estim ated  th a t  in  th e  R ocky M oun 
ta in  d is tr ic t alone the  g r in d in g  o f ores w ears aw ay m ore th an  200,- 
000 pounds o f m ill ba lls  da ily . T he  B ureau  o f M ines is now 
en deavoring  to find the  characteristic s o f th e  m ateria l m ost su itab le  
fo r  m ill balls.

“Blue ore ” o f the Black H ills , S. Dak.— A t the  request o f in terested  
m ine ow ners o f the  B lack  H ills , S. D ak ., th e  bu reau  und ertook  to  
solve th e  problem  o f tre a tin g  th e  “ blue ore  ” o f th a t  d is tr ic t. A ll 
th e  m ills in the  p a r t  o f th e  d is tr ic t w here th is  ore occurs w ere sh u t 
dow n because o f in ab ility  to  m ake a sa tis fac to ry  recover}' o f th e  go ld  
in th e  ore. A  long series o f ex perim en ts on th is  an tim ony-arsen ic- 
gold -silver ore revealed the basic p rinc ip le  th a t  m akes recovery o f  
the  precious m eta ls p racticable . U n d e r a cooperative  agreem ent 
w ith  th e  bu reau , th e  m ine  ow ners in te res ted  un d ertoo k  to  p rov ide  
fu n d s  fo r  erec ting  a 1-ton dem o nstra tion  p la n t a t  th e  S o u th  D ako ta  
School o f  M ines. T h is  p la n t was in sta lled  an d  opera ted  u n d er th e  
co n tro l o f th e  b u re au ’s engineers.
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T he p la n  fo r  the  tre a tm en t o f the  ore com prises ro astin g  fo r a 
sh o rt tim e a t a  tem p era tu re  betw een 300 and 400° C., th e  tim e de 
p en d in g  on the  size o f th e  ore. O re as fine as 16 to 20 m esh requires 
10 to  20 m in u te s ; 6 to 8 m esh ore, 20 to 40 m inutes. L im e is added to 
th e  ore, p re fe rab ly  before the  roast. T he  roasted  ore is m oistened 
w ith  lim e so lu tion con ta in ing  10 to 14 p e r  cent w a te r ; then  i t  is he ld  
in  b ins th re e  days in  o rd e r th a t  th e  conversion o f soluble su lphates 
to  insoluble calcium  su lp h a te s and  the  ox id atio n  o f the  base m etals, 
m a in ly  iron , m ay be com plete. F in a lly , the  ore passes to  ba ll m ills 
f o r  fine cru sh in g  in  cyan ide  so lu tion in  re g u la r  a ll-slim e trea tm en t. 
T h e  process gives prom ise  of be ing  su itab le  fo r o th er  antim ony- 
arsen ic  ores, such as th a t  a t W hite  C aps, Nev. A n  excellent recov 
e ry  o f gold from  the  W h ite  C aps ore ha s been ob tained w ith  th is  
process.

Copper precipitation by sponge iron .— D u rin g  th e  ye ar  th e  bu reau  
un d ertoo k  to determ ine  the  re la tive  m erits  o f d ifferen t fo rm s of 
sponge iro n  and iro n  scrap  as p re c ip ita n ts  o f copper.

S ponge iron  p rec ip ita te s copper from  leach solutions m ore rap id ly  
th a n  scrap  iron  because o f th e  m uch g rea te r  a rea  o f  su rface  pe r 
u n i t  w eight. I n  ad d itio n , sponge iron  can be m ade from  certa in  
w aste  p rodu cts and  th u s tu rn  them  in to  an asse t; fo r  exam ple, m ag 
n e tite , w hich occurs w ith  some copper ores an d  m ust be sepa ra ted  
fro m  the  concen tra te, can be m eta llized ; o r if  p y r ite  is roasted to 
fu rn ish  acid fo r  leach ing , the  calcine is easily  reduced to  sponge 
iron  to fu rn ish  th e  p rec ip ita n t.

I n  the  experim en ts on the  m erits  o f  d iffe ren t fo rm s o f sponge 
iro n  and  d iffe ren t scrap  irons  as copper p re c ip ita n ts , th e  in ves ti 
g a to rs  noted  such fac ts  as tim e req u ired  fo r  p rec ip ita tio n , best 
m echanical m eans fo r  p rec ip ita tio n , consum ption  o f iro n  p e r  pound 
•of copper p rec ip ita te d , g rad e  o f the  re su lt in g  p rod uc ts, com plete 
ness o f p rec ip ita tio n , and  influence o f tem p era tu re  and  acid ity .

D u rin g  th e  p reced ing  ye ar  th e  S outhw est sta tio n . Tucson, A riz ., 
h a d  stu d ied  reaction  ra tes an d  the. effect of tim e, ac id ity , te m p era 
tu re , and  im pu ritie s on th e  p rec ip ita tio n  o f cem ent copper. D u rin g  
th e  p a s t y ea r th e  sta tion  stud ied  p rec ip ita tion  in the  M cD ougal-type  
a p p a ra tu s  th a t had proved sa tis fac to ry  a t the  T nterm ountain sta tion  
in  w ork on the  p rec ip ita tion  o f lead by sponge iron. I t  was found 
th a t  a h ig h -g rad e  p re c ip ita te  could be obta ined sim ultaneously  w ith 
a h ig h  recovery o f copp er fro m  the  solution. W ith  a g iven ra tio  
o f  m eta llic  iro n  to  copper an d  a g iven  ra te  o f flow o f so lution , the 
percen tage  o f to ta l copper p rec ip ita te d  from  solution was v irtu a lly  
in dependen t of th e  concen tra tion  o f copper in the  head  so lution . In  
th is  ty pe  o f a p p a ra tu s  th e  so lu tion and sponge iron  are  fed con 
tinuou sly  an d  au tom atica lly , and  the  cem ent copper is au tom atica lly  
d ischarged  from  the  m achine. T h us  th ere  is a decided reduction  in 
th e  m anual labor required .

Sm elter problems.— T he bureau  has begun a stu d y  o f th e  various 
fac to rs th a t  affect losses o f copper in slags and the  conservation  of 
he at in  sm elting . In  coopera tion  w ith th e  d ep a rtm en t o f chem istry , 
U n ive rs ity  o f A rizona, the  bureau has u n d ertake n  to determ ine  th e  
influence o f s lag -fo rm in g  co nstituen ts on th e  copper co n ten t o f th e  
slag. A  m ethod  th a t  m akes use o f th e  s ta n d a rd  bom b calo rim eter 
h a s been developed fo r  d e te rm in in g  the  he at involved in roasting .
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Pyrom etdlhirgy o f lead.— A n  in vestig a tio n  to ascerta in  th e  fo rm s 
in w hich lead is now  being los t in  sm eltin g  and  to  w ork  ou t m ethods 
fo r  p reven tin g  these  losses is in  progress. D u rin g  th e  ye ar m em bers 
o f tn e  bu reau  investiga ted  a chem ical m ethod fo r  d e te rm in in g  the  
variou s com pounds o f lead o rd in a rily  p resen t in  m eta llu rg ica l 
p rodu cts, and  gave some a tten tio n  to  th e  re la tiv e  ease o f reduci- 
b ility  o f th e  va rious lead  com pounds. W hen  th is  w ork  is fin ished 
w ork  on d im in ish in g  th e  am ount o f lead  now being lost in  sm elter 
slags is  to  s ta rt.

llydrom eta llurgy o f lead.— T h e g reate st difficulty in  th e  b rin e  
leach ing  o f lead ores has been th e  fo u lin g  o f th e  so lutions by sodium  
su lpha te . I n  its  s tud y  o f the  pu rifica tio n  o f lead leach ing  solutions* 
the  B u reau  o f M ines w ill in ves tig a te  tw o a lte rn a te  m ethods fo r  th e  
rem oval o f su lphates fro m  th e  brine . T he bu reau  w ill also seek to  
de term ine  th e  effect o f the  ad d itio n  o f fe rr ic  ch loride  to  b rine  so lu 
tio ns  as so lvents o f the  lead and silver now being los t in  c o n cen tra to r 
tab ling .

H ydrom etallurgy o f zinc.—A n  investiga tion  o f th e  hvd rom eta l- 
lu rg y  o f zinc em braces: (1) A  stu d y  o f th e  ro a s tin g  o f zinc ores- 
p re p a ra to ry  to  h y d ro m eta llu rg ica l tre a tm en t, p a r tic u la r ly  o f the- 
fac to rs th a t  govern  th e  so lub ility  o f th e  z inc-su lph ide  m inera ls  ; and 
(2) a  stu d y  o f th e  losses o f zinc in  p resen t h y d ro m eta llu rg ica l p ra c 
tice  and  th e  devising  o f m ethods o f p reven tion . A  considerable 
am oun t o f zinc now  being lo st could be recovered i f  th e re  w ere a, 
sa tisfac to ry  m ethod o f d isc a rd in g  th e  sp en t so lution  and  enough 
w ash w ater could be obtained.

E x p erim en ts  have  been m ade to  a scer ta in  the  fac to rs gov ern ing  the 
am ou n t o f so luble zinc in th e  calcine m ade fro m  a p ro d u c t con 
s idered  difficult to  leach. P ro p e r  contro l o f the  tem pera tu re  in 
ro a s tin g  p roved by fa r  the  m ost im p o rta n t variab le . In  ro asting , the- 
tem p era tu re  shou ld  not exceed 750° C., and  th is  te m pera tu re  should 
be reached  g ra d u a lly  to  avoid local overheating . F req u en t rab b lin g  
is necessary to give un ifo rm  tem pera tu re  and to  lessen th e  tim e- 
required.

Electrotherm ic m etallurgy o f sine.— I n  o rde r th a t  zinc ores m ay 
be sm elted m ore efficiently and  cheap ly  th a n  by th e  p resen t re to rt 
process, and th a t com plex ores not w orkable a t a p ro fit by p resen t 
processes m ay be trea ted  econom ically, the bu reau  is s tu d y in g  th e  
e lec tro therm ic  d isti lla tio n  o f zinc.

I n  coopera tion  w ith  th e  M issouri School o f M ines an d  M eta llu rgy  
the construction  o f an experim en ta l d ry  d is ti lla tio n  z inc-sm elting  
p lan t, u sing  th e  F u lto n  process, has been com pleted. T h is  p lan t, 
designed as a dem onstra tion  p la n t, has a capacity  o f several hund red  
pounds o f  z inc a day.

A d d  process for the extraction o f alumina.— T he bureau  has ex 
am ined availab le  in fo rm a tio n  on ac id -ex trac tion  processes th a t  a re  - 
app licab le  to  clays, leucite, shales, and  a lun ite , and  has m ade exp e ri 
m ents to  c lear up  o r co rrobora te  various po in ts  in  th e  chem istry  or 
technology o f the processes. B u lle tin  267, now in  course o f pub lica 
tio n , ind icates w h a t m ay be expected o f va rious processes fo r  th e  acid ' 
ex trac tion  o f a lu m in a  or a lum iniun com pounds from  alum inous 
m inera ls .

Electrothermic production o f aluminum alloys from  low-grade 
bauxite.— A ltho ug h  th e  deposits  o f  h ig h -g rad e  baux ite  in  th e  U n ited
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S ta te s are  few  and are  be ing  ra p id ly  dep le ted , th ere  a re  num erous 
deposits o f low -grade  baux ite  th a t  a re  unsu itab le  fo r use in  th e  p ro 
duction  o f a lum ina  by e lectro ly tic  m ethods. P u re  a lum inum  p ro b 
ab ly  can no t be m ade from  th is  low -grade ore by  d ire c t e lectro therm ic  
reduction , b u t to  produce  a lloys o f a lum inum  w ith  silicon an d  iron  
seems quite  possible. I n  th is  w ay a lum inum  could be m ade m uch 
cheaper th an  by th e  e lectro ly tic  m ethod. T he  alloys w ould be su it 
able as a cheap deoxidizer fo r  steel and  m ig h t be used in  p rodu cing  
a lum inum  alloys fo r m eta llu rg ica l use. T he F ix e d  N itro gen  R esearch 
L a b o ra to ry  o f th e  D ep artm en t o f A g ric u ltu re  ha s done considerable 
w ork on n itr id iz in g  a lum inu m  alloys to  produce  am m onia  and  pu re  
a lum inum  oxide an d  is anxious to  ob ta in  la rg e r  qu an tities  o f an elec- 
tro th erm ically  m ade a lloy fo r fu r th e r  experim en ts. H e re  is a p rom is 
in g  m eans of p rodu cing  fixed n itro g en  an d  p u re  a lum inum  oxide by 
th e  use o f low -grade  bauxite.

A  fu rnace  has been designed and constructed  and  is alm ost ready  
fo r  fu r th e r  tests.

Recovery o f m olybdite from  ores.— A  techn ica l p ape r, now in 
press, discusses th e  u tiliza tio n  o f m olybdite  and  m olybdenum  m in e r 
als, and  th e  possible recovery o f m olybd ite  by flo ta tion , g ra v ity  
concen tra ion , leaching  m ethods, and  d is ti lla tio n  w ith  chlorine.

A  ra p id ly  increas in g  am oun t o f m olybdenum  is be ing  used in  th e  
m an u fa c tu re  o f a lloy steels. U n til recen tly  ferrom olybdenum  was 
used to a d d  m olybdenum  to  steel. A t p resen t, how ever, m ost o f 
th e  m olybdenum  used in  steel is ad ded  in  the  fo rm  o f calcium  
m olybdate. T h is  change m arks an  im p o rta n t econom y in th e  p ro 
duction  o f m olybdenum  alloys fo r  these reasons: (1) R eduction  
to  ferrom olybdenum  involves considerable loss o f m eta l in th e  
slag , vffiereas calcium  m olybdate  m ay be m ade w ith o u t appreciab le  
loss; (2) to  convert a  concen tra te  to calcium  m olybdate  costs m uch 
less th an  to  reduce  i t  to  ferro m o lyb den um ; (3) d e trim en ta l im 
p u ritie s  a re  easily  e lim inated  d u r in g  th e  p rod u ctio n  o f calcium  
m olybdate, th u s m ak in g  a w id er va rie ty  o f ores availab le  as a 
source o f m olybdenum .

F errom olybdenum  usua lly  conta ins 50 to  60 p e r  cent M o—2 per 
cent carbon is th e  m axim um  fo r one g rad e  and 0.5 fo r ano ther. 
C alcium  m olybdate  is sold con ta in in g  abou t 42 p e r  cent Mo. T he  
presence o f appreciab le  am ounts o f phosphorus, su lp h u r, o r any 
easily  reducible m eta l is n o t u sua lly  to le ra ted  in  e ith er  ferrom olyb 
denum  o r calcium  m olybdate.

M any m olybden ite  deposits conta in  a considerable am oun t of ox i 
d ized m olybdenum , recovery o f w hich  is an  u rge n t, unsolved p rob 
lem. M echanical m ethods o f concen tra tion  have  been ineffective. 
T w o  leaching  m ethods have been care fu lly  tested by th e  bu reau  and 
seem to have  com m ercial possib ilities.

Thr. ferric sulphate and sulphuric acid process.— In  th e  course of 
its  efforts to  increase efficiency in th e  m inera l in dustries, the  B ureau  
of M ines has inves tig a ted  h y d ro m eta llu rg ica l m ethods o f tre a tin g  
p a r t ly  oxidized copper ores, such as are  fou nd  in th e  in te rm ou n ta in  
reg ion  and  in  th e  Southw est.

B u lle tin  260, now in  press, deals w ith  th e  tre a tm e n t o f ores by the  
fe rr ic  su lph ate  an d  su lp h u ric  acid process. T h is  process is one fo r  
p re p a r in g  solutions of fe rr ic  su lp ha te  o r su lp h u ric  acid by m eans o f a
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m ix tu re  o f a ir  an d  su lp h u r d iox ide  passed, p re fe rab ly  in  th e  fo rm  
o f very sm all bubbles, th ro u g h  solutions con ta in in g  v a ry in g  am ounts 
o f iron  as su lphate . T he bu lle tin  p resen ts a s tu d y  o f th e  chem istry  
o f th e  process and th e  m echan ical conditions th a t  w ould have to be 
observed in  p ractice . A  ch ap te r on “ P ro d u c in g  sm all bubbles o f 
gas in liqu ids by  subm erged orifices ”  gives d a ta  ob ta ined  in a stud y  
o f m ethods o f  m ak in g  bubbles in liqu ids— a stud y  th a t w as u n d e r 
taken  in  o rde r to  ob ta in  d a ta  fo r the  design o f th e  m echan ical p a rts  
o f a p rac ticab le  com m ercial p la n t u sing  th e  process.

A  technica l p a p e r  covering the  w ork o f the  p ilo t p la n t in  p roduc 
in g  acid fe rr ic  su lp ha te  w as p resen ted  before  th e  A m erican  In s titu te  
o f M in in g  an d  M eta llu rg ic a l E n g ine ers a t  S a lt L ake C ity , S ep tem 
ber, 1925.

A s a resu lt o f the  studies m ade, th e  leaching  o f low -grade  m ixed 
ores o f copper has been successfully accom plished by m eans o f a 
reg enera tive  process using  su lp h u r d iox ide  an d  ferrous  su lphate , 
both o f w hich are  by-p roducts genera lly  d iscarded  in  m eta llu rg ica l 
operations. I n  the  com plete cyclic process developed, th e  copper is 
p rec ip ita te d  by m eans o f sponge iron  in a M cD ougal-type  p rec ip i 
ta to r. T he re su lt in g  fe rrou s su lph ate  so lu tion  is tre a ted  w ith  roaste r 
gas to  produce  fe rr ic  su lph ate  and  su lp h u ric  acid fo r  leaching. T h is 
w ork was conducted  on a p ilo t-p lan t sc a le ; ore charges o f 1 ton  were 
used an d  th e  p la n t was op era ted  over a period  o f six m onths. A s 
a resu lt o f the  tests m ade w ith  the  p ilo t p la n t, severa l la rg e  com 
panies are  considering  the  use o f the  bu reau ’s process fo r  tre a tin g  
th e ir  low -grade  ores. A t th e  close o f th e  fiscal ye ar  tw o com panies 
are  coop era ting  w ith  th e  bu reau  in  th e  in s ta lla tio n  o f th is  process 
on a sem icom m ercial scale.

T h is  process rep resen ts several y ea rs ’ research  a t th e  Pacific and  
S ou thw est ex perim en t sta tions. I t  prom ises to  cheapen g re a tly  the  
p rodu ction  o f fe rr ic  leach ing  solutions. T he equ ipm en t req u ired  is 
s im ple  a n d  inexpensive, an d  the  ab ility  to  p re p a re  su lp h u ric  acid in 
add itio n  to  solutions o f fe rr ic  su lp ha te  w ill w iden th e  field in  w hich 
fe rr ic  so lutions can be used.

Physical chemistry o f the reduction o f m etal oxides.— T he bureau  
is s tu d y in g  th e  physical chem istry  o f the  red uction  o f m eta l oxides 
th a t  i t  m ay be able to w ork ou t th e  equ ilib riu m  d iag ram  fo r the  
reduction  o f these oxides by  carbon  or red ucing  gases.

A t its  Pacific  ex perim en t s ta tion , B erkeley, C alif., th e  bu reau  fo r 
some years has in te rm itte n tly  stu d ied  th e  reduction  o f m eta llic  ox 
ides. "The g re a t im portance  in m eta llu rg y  o f th e  red uction  equ ilib ria  
o f these oxides m akes system atic  research  desirable. S atis fac to ry  
de te rm in ation s o f the  free  energy o f fo rm a tio n  o f th e  heavy-m etal 
oxides a re  especially  to  be sought. O f these oxides, zinc ox ide  is 
am ong the  m ost in te re stin g  and  im p o rtan t. N ot on ly  a re  accura te 
eq u ilib r ia  m easurem ents h ig h ly  desirab le  because th eo re tica l resu lts  
m ay be d irec tly  app lied  in th e  m eta llu rg y  o f zinc, b u t th e  new  use 
o f zinc oxide as a c a ta ly st in  th e  fo rm a tio n  o f m ethanol and  o th er  
com pounds m akes th e  p roblem  o f reduction  eq u ilib ria  o f consider 
able genera l in te re st to  chem ists.

A  technica l p a p e r  on the  equilib rium  in th e  reduction  of zinc oxides 
by carbon m onoxide has been com pleted, and  th re e  pa p e rs  dealing  
w ith  th e  sub ject have been w ritten .
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Application o f oxygen or oxygenated air to metallurgical fields 
and problems.—U se o f oxygen o r oxygenated  a ir  w ould effect a con 
s iderab le  sav ing  in  m any m eta llu rg ica l processes. C erta in  processes 
th a t , because o f th e ir  h igh -tem pe ra tu re  requirem en ts, can no t be c a r 
rie d  on by o rd in a ry  com bustion could rea d ily  be conducted by  the 
com bustion o f fue l in  an oxygen-enriched a tm osphere. A t  th e  re 
quest o f th e  D irec to r  o f th e  B ureau  o f M ines M. H . K oberts is serv 
in g  as cha irm an  o f a com m ittee to  advise th e  bu reau  in  an inves tiga 
tion  to de term ine  the  fea sib ility  o f m an u fa c tu rin g  and using  oxygen 
fo r  m eta llu rg ica l and  a llied  processes. T h e  inv estig a tion  has two 
m ajo r  d iv isions:

1. A  stud y  o f p resen t m ethods o f p ro du cing  oxygen, in  o rde r to 
de term ine  the  feasib ility  of a tte m p tin g  to produce  oxygen o r oxy 
genated  a ir  in  such am ounts and a t such a cost as to  pe rm it use in 
m eta llu rg ica l opera tions.

2. A  stud y  o f th e  fea sib ility  o f u sing  oxygen o r oxygenated  a ir  
to  increase th e  efficiency o f th e  m eta llu rg ica l opera tions and  th u s  
low er th e  cost of p rod u cing  m etals and  a ssu ring  th e  use of lower- 
g rade  and cheaper raw  m ateria ls.

N O N M E T A L L I C  M I N E R A L S — R E F R A C T O R I E S

Calcination o f small-size limestone.— E n orm ous qu an tities  o f lim e 
stone frag m en ts  un d er  4 inches in size a re  w asted  a t lim e p lan ts 
because th is  sm all stone can no t be calcined in th e  k iln s m ost w idely 
used. T he  N onm etallic  M inera ls  s ta tio n , a t New B runsw ick , N. J . ,  
has de term ined  th e  fea sib ilty  o f ca lc in ing  th is  stone in to  lim e w ith  
a s in te r in g  m achine. In  1924 th e  tests  w ith  a sm all experim en ta l 
m achine gave such p rom ise th a t  in  1925 a com m ercial-size m achine 
was ad ap te d  to the  w ork and  m any tests  w ere m ade w ith it. T he  
resu lts  a re  p ro m ising  enough to  encourage  p la n t tests  under o p e ra t 
ing conditions.

Limestone m ining.— I n  a stud y  o f th e  m in in g  o f lim estone, ex ten 
sive field w ork involv ing v isits  to  52 lim estone m ines w as com pleted 
in 1925. T he  in fo rm atio n  g a th e red  is be ing  pub lished  as B u lle tin  
262, w hich discusses the  various m in ing  m ethods em ployed, the 
con tro llin g  conditions, an d  the  costs.

M etallurgical limestone.— E a rly  in the  fiscal ye ar  the  N onm etallic 
M inera ls  s ta tion  began a com prehensive stu d y  o f the  p roduction  and 
u tiliza tio n  o f m eta llu rg ica l lim estone. V is its  were m ade to qua rries 
in  W est V irg in ia  and  M ary la n d  and to  iron  and  steel fu rnaces at 
B ethlehem , P a . T h e  stu d y  chiefly concerns problem s o f u tiliza tion.

Survey o f mica industry.— T h e need o f a de ta iled  re p o rt on mica, 
a m in era l in  g row in g  dem and because o f use in  rad io  and e lectrica l 
equipm en t, led to a  b road  su rvey invo lv ing  v isits  to  v irtu a lly  a ll the 
p rod uc in g  m ines in the  coun try .. T he rep o rt w ill cover th e  p rod u c 
tion , p rep a ra tio n , and  use o f m ica.

Quarrying and use o f slate.— T he w aste in  slate  q u a rry in g  ranges- 
from  n ine-ten th s to fifteen -six teenths o f th e  gross p roduction . In  
an effort to  reduce th is  excessive w aste i t  is proposed to t ry  ou t the  
w ire  saw  fo r  c u tt in g  slate  in  th e  q u a rry , as is now done in  some 
qu a rries  in E urope. M any techn ica l advances have been m ade in 
th e  slate  in d u s try  since the bu reau , in  1922, pub lished  B u lle tin  218, 
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T he T echno logy  o f S late. R esults  o f stud y  of these developm ents 
and th e ir  influence on th e  in du stry  are  being  p rep a red  fo r  pu b lic a 
tion.

A nhydrite  as a cement retarder.— E x p erim en ts  w ith  gypsum , 
anh y d rite , and  p la ste r o f P a r is  as cem ent re ta rd e rs, begun by  the 
N onm eta llic M inera ls ex perim en t sta tion  d u r in g  th e  prev ious year, 
w ere com pleted and the  resu lts  w ere  pub lished . M ixed re ta rd e rs  in 
genera l gave be tte r  resu lts  th a n  single  re tarde rs. A n h y d rite  alone 
is a  poor re ta rd e r , b u t m ixed w ith  gypsum  i t  g ives s a tis fac to ry  resulté.

Effect o f steam on the calcination o f limestone.— O pinions differ 
g re a tly  as to  th e  adv an tage  o f u sin g  a steam  je t beneath  the  g ra te  
o f a lim e k iln , and  th e  N onm eta llic  M inerals  sta tio n  is in ves tig a tin g  
th e  m atte r. I t  has m ade a long  series of tests to  de term ine  the  
percen tage  o f ca lc ination  a tta in ed  a t variou s tem pera tu res , first in 
a  cu rre n t o f a ir , an d  second in  a  cu rre n t o f steam . T he  resu lts  
showed a  sm all difference in  th e  degree o f ca lc in ation  a tta in ed  by 
the  tw o m ethods. T ests  an d  stud ies are  be ing  conducted  to  de term ine  
the reason fo r  th is  difference.

X -ra y  studies o f plaster o f Paris and lime.— A  stud y , begun a t 
New B runsw ick, N. J . ,  o f th e  de te rio ra tion  re su lting  fro m  th e  reuse 
o f p la ste r o f P a r is  w as continued a t  th e  M assachusetts In s t i tu te  of 
Technology. R esu lts  show th a t  th e  s tre n g th  decreases g rea tly , v ir 
tu a lly  reach ing  a zero p o in t a t th e  fif th  calc ination , and  th e  w ater- 
c a rry in g  capacity  is m ore th a n  doubled. X -ra y  exam ination  ind icates 
th a t  th e  change is p robab ly  due  to  changes in  p a rtic le  size, possib ly  
b ro u g h t abou t by pa rtic le s  o f uncalc ined p la s te r  ac ting  as centers 
o f  crysta lliza tio n . T he  s tre n g th  can be g rea tly  increased by  the  
add itio n  o f sm all percen tages o f p rom oters. T he X -ra y  m ethod has 
also been used to  de term ine  w he the r th ere  is an y  s tru c tu ra l re la tio n 
sh ip  betw een a  lim e an d  th e  stone fro m  w hich i t  is  m ade.

Increase in  nonmetallic research.— A s th e  g re a t bu lk  o f th e  o u tp u t 
o f nonm eta llic m inera ls , inc lud in g  crushed  stone, sand  and  g ravel, 
b u ild in g  stone, sla te , and  gypsum , an d  o f such p r im a ry  p ro du cts as 
cem ent, lim e, and p la ste r o f P a r is , en te r in to  th e  construction o f 
bu ild ings  and  roads, th is  o u tp u t affects th e  life  o f v ir tu a lly  every 
com m unity and every in d iv idual. T he vast qu an tities  o f these m a 
te ria ls  used and th e  increa sing  call fo r  econom y in  th e ir  use and  fo r 
be tter  service from  them  have resu lted  in  a  g row in g  dem and fo r 
techn ica l research. T h is  dem and is  reflected by  th e  g ra d u a l e x p an 
sion o f th e  bu reau ’s w ork  on nonm etallics.

Concentration o f fluot'spar ores.— T o determ ine  th e  best m ethods 
and  equ ipm en t to  be used in  th e  g ra v ity  concen tra tion  o f fluo rspar 
ores and  to ob ta in  da ta  on th e  p rin c ip le s o f ore  d ressing  involved, the  
bu reau  has stu d ied  th e  system  used in  th e  T r i-S ta te  zinc d is tr ic t fo r 
jig g in g  unsized m ateria l an d  is endeavoring  to  have  th is  system  
ap p lied  to  th e  m illin g  o f fluorspar.

T h is  w ork on fluo rspar has been in p rogress in  K en tuck y  and 
so u th ern  Illin o is  fo r  m ore th a n  a  ye ar , and  as a resu lt n ea rly  every 
m ill in  the  reg ion  shows some im provem ent. T he ores consist la rg ely  
o f  fluo rspar, calcite, and  silica, m in era ls  th a t  do no t d iffer g rea tly  
in  specific g ra v ity , hence m illin g  is a difficult problem  in g ra v itv  
concen tra tion .
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Requirements o f refractories fo r  open-hearth furnaces.—A  stu dy  
o f those cond itions in th e  open-hearth  fu rnace  th a t  affect th e  service 
o f re frac to rie s  w as com pleted d u r in g  th e  year. B efo re  any  rea l 
p rogress can be m ade in th e  developm ent o f b e tter  re frac to ries  or 
th e  b e tter  u tiliza tio n  o f p resen t re frac to ries , the  conditions they 
m ust m eet an d  the  w ays in  w hich  they fa il  m ust be know n. T he in 
v estiga to rs de term ined  tem pera tu re s in  va rious p a r ts  o f the fu rnace  
and the  tem p era tu re  g rad ie n ts  th ro u g h  the  w alls, p o r t ends, and  roof. 
T hey  also took num erous sam ples o f d u s t from  th e  checker w ork and 
from  th e  atm osphere. T he q u a n tity  o f dust in  the  a tm osphere  was 
m easured  and  the  d u s t was analyzed  to determ ine  its  source an d  its  
effect on refrac to ries. S am ples o f refrac to ries  fro m  shutdow n f u r 
naces w ere exam ined chem ically  and  p e tro g rap h ic a lly  and tested 
fo r  fusib ility . T he resu lts  o f th is  inv estig a tion  have  been pub lished  
as B u lle tin  23 o f th e  M in in g  and  M eta llu rg ica l In v estig a tio ns  o f th e  
C arneg ie  In s titu te  o f T echnology an d  th e  B u reau  o f M ines.

Flow o f heat through refractory walls.— A fte r  th e  bu reau  h ad  
stud ied  sendee  conditions in  th e  open-hearth  fu rnace  i t  took up  th e  
effect th a t  a ir  cooling, w a te r cooling, o r in su la tin g  th e  outside  o f a 
re fra c to ry  w all h ad  on the  tem p era tu re  g ra d ie n t th ro u g h  th e  w all, 
on th e  ou tside te m pera tu re , and  on th e  p robab le  life  o f th e  re fra c 
to ry . T he  problem  was stud ied  in  th e  lab o ra to ry  w ith  a sm all 
cham ber heated  by a ra d ia n t res isto r to  open-hearth  tem pera tu res. 
V arious  te s t w alls w ere used an d  th e  tem p era tu re  g rad ie n ts  were 
care fu lly  m easured. T h e  resu lts  a re  being  p rep a red  fo r  pub lica tion .

Service tests fo r  refractories.— T h ere  is need o f a service te st fo r 
refrac to rie s, p a r tic u la r ly  th e ir  resistance to slag  action. A t  p resen t 
the  on ly  re liab le  te s t is m ade by p lac in g  the  re frac to ry  in a section 
of a fu rnace  in use, b u t th is  m ethod is le ng thy  and  o ften  costly, 
and  can no t be used in  th e  developm en t o f new refrac to ries. L a b 
o ra to ry  tests now used to  de term ine  service a re  fo r  th e  m ost p a r t  
un satis fa c to ry , as (hey e ith er  neglec t th e  physical p rop e rtie s o f the  
b rick  o r m ake these p ro p e rtie s th e  basis fo r  th e  test.

A  good service te s t should  dup lica te  as nearly  as possible th e  
conditions ex isting  in  the  fu rnace  in w hich th e  re frac to ry  is to  be 
used. D u rin g  1925 th e  m eta llu rg ica l section of th e  P ittsb u rg h  
experim en t sta tio n  stu d ied  (he  cond itions ex istin g  in th e  basic 
open-hearth  steel fu rnace  an d  th e  effect these  conditions h ad  on 
refrac to rie s. A s a resu lt, th e  m eta llu rg ica l section was able to  de 
velop an  accelerated te s t fo r open-hearth  re frac to ries  th a t  is o f 
m uch prom ise. T ests  m ade to  date  ind ica te  th a t  com parable resu lts  
a re  ob tained on dup lica te  run s and th a t  th e  am ount of slag  action is 
a d ire c t func tio n  of th e  am oun t o f flux injected .

Requirements fo r refractories in  the 7netallurgy o f zinc.— T he cost 
o f  refrac to rie s, especially those used fo r re to rts  and  condensers, is a 
la rg e  item  in th e  cost o f sm elting  zinc ores. T he  specifications th a t  a 
fire clay m ust m eet in o rd e r to  be su itab le  fo r  zinc sm eltin g  are  
very  stric t. T he  bu reau  is now stu d y in g  these  requ irem en ts, the  
re frac to ry  m ateria ls  th a t  m eet them , an d  the  geograph ica l s itua tion  
o f deposits o f su itab le  fire clays o r o th er re frac to ry  m ateria ls , in  an 
endeavor to  find w ays o f im prov in g  th e  qu a li ty  o f the  re to r ts , con 
densers, and  fu rnaces used in sm eltin g  zinc.



T h e  first phase  o f th is  in vestig a tio n  was th e  stud y  o f th e  physical 
and  chem ical p ro p e rtie s o f th e  m ater ia ls  used fo r m ak in g  th e  re to rts  
an d  condensers. W o rk  on th e  second an d  th ird  phases began in  
J u ly , 1925. C lays or clay p rodu cts th a t give p rom ise  o f be ing m ore 
sa tisfac to ry  fo r  th e  m an u fa c tu re  o f zinc re to rts  a re  be ing subjected 
to  th e  s tan d a rd  tests  used. M ost o f these  m ater ia ls  have been selected 
fro m  deposits o th er  th a n  those in and  aro u n d  S t. L ou is, w hich  have 
been la rg ely  d raw n  on in  th e  past.

P E T R O L E U M  A N D  N A T U R A L  G A S

Construction o f pilo t oil-shale plant near Rulison , Colo.—A t the  
suggestion  o f the  com m ittee ap po in ted  by th e  P res id en t to  de term ine  
th e  possib ilities o f a fu tu re  su pp ly  o f oil fo r  th e  N avy, C ongress 
a p p ro p ria te d  $90,000 to the B u rea u  o f M ines in M arch , 1925, “ fo r 
developm ent o f oil shale  in c lud ing  construction  o f necessary p lan t, 
pu rchase or m in ing  o f shale, opera tion  of p lan t, and  fo r necessary 
expenses inc id en t th ere to .” A  site  was selected fo r  a p ilo t p la n t on 
na va l o il-shale  reserve No. 3 ne ar  R u lison , Colo., and  d u rin g  the  
fiscal ye ar  a t r a i l  w as b u ilt  fro m  R ulison  to  th e  p la n t site, p la n t 
bu ild in g s w ere erected, and  equ ipm en t w as pu rchased , inc lud in g  
re to r ts  o f th e  S co ttish  and  of th e  A m erican  type , and  equipm en t fo r 
an  aeria l tram w ay . P re lim in a ry  h ea tin g  o f th e  S co ttish  re to r t  be 
gan  on M ay  25, 1926. T he A m erican -type  re to r t  w as delivered and 
arrang em en ts w ere m ade fo r  erec ting  it.

Losses o f natural gas in  pipe Urns.— D u rin g  th e  ye ar  a survey 
w as m ade in  several S ta te s o f leakage in  n a tu ra l-g a s  transm ission 
lines, an d  im m ense savings w ere  fou nd  possible by te stin g  an d  re 
p a ir in g  the  lines. T he lines exam ined leaked a t  th e  ra te  o f 432,- 
540,000 cubic fee t a ye ar  a t  th e  av erage  o p e ra tin g  p ressu res used. 
R ep a irs  reduced th is  leakage to  194,836,000 cubic fee t a year, an 
an nua l sav ing  o f n a tu ra l gas va lued  a t $64,000. T he bu reau ’s w ork 
on line  losses has so in te res ted  a num ber of gas com panies th a t  they  
a re  m ak in g  reg u la r  su rveys to  de te rm in e  leakage.

Control o f gas wells.— A n inv estig a tion  of th e  contro l an d  o p 
e ra tion  o f gas w ells was com pleted d u r in g  th e  year. I f  p ro p e r 
equipm en t is in sta lled , th e  po ten tia l capac ity  o f gas w ells can be 
de term in ed  w ith ou t w astefu lly  b low ing gas in to  the  a ir  d u rin g  
tests, de liveries from  th e  well can be accura tely  contro lled , the  ra te  
th a t  w a te r is en te rin g  th e  well can be ascerta ined , an d  th e  w ater 
rem oved w ith ou t m ateria l in terference  w ith  deliveries o f gas from  
th e  well. T h is  system  o f w ell contro l ha s been adop ted  by  several 
com panies in the  M id-C on tinen t field and  is g iv ing  sa tisfac to ry  
results.

Engineering studies o f oil and gas fields.— D u rin g  th e  ye ar  rep orts  
were pub lished  covering in vestiga tions in th e  L ance  C reek field, 
W yom ing , an d  the  C hickasha  gas field, O k lahom a. F ie ld  w ork was 
com pleted an d  rep o rts  w ritten  on th e  P ow ell field in T exas and  the  
D aven po rt field in  O klahom a. A  rep o rt on th e  W orth am  field in 
T exas is be ing p repa re d . U nd erg ro u n d  conditions in the  different 
fields w ere stud ied , an d  m ethods o f rep a ir in g  wells to  contro l the  
m ovem ent o f w a te r en te rin g  th e  oil sands w ere recom m ended to  op 
e ra to rs . Im p ro v ed  d r illin g  and  p rodu ction  m ethods w ere also
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stud ied . T he im portance  o f th is  w ork  is exem plified by the  resu lts  
o f re p a ir  w ork in  the  P ow ell field, w here  engineers of th e  D alla s field 
office d irec ted  th e  stage  p lu g g in g  o f wells on a num ber o f leases. 
T h e  increased p rod uc tion  from  one lease is  estim ated  a t 193,000 b a r 
rels and from  ano th er a t 80.000 barre ls . T he  to ta l increase of p ro 
duction  from  the  w ells rep aired  un d er th e  supervision  of th e  bureau  
eng ineers am ounted  to  abou t 1,000,000 barre ls . W o rk  on  develop 
m en t problem s in sou thern  O klahom a oil fields was com pleted. A  
rep o rt— P etro leum  E n g in ee rin g  in  th e  P apoose  O il F ie ld — w hich 
covered an inves tiga tion  m ade in  1925, w as pub lished  in  cooperation  
w ith  the  G eological S urvey o f th e  S ta te  o f O klahom a. A  rep o rt 
on the  T hra ll-B u rk e tt-S ee le y  area  in  K ansas was com pleted and 
filed. T h e  inves tiga tion  of w ater problem s in  O klahom a oil fields 
was concluded. A  re p o rt on th e  n o rth  C ush ing  field w as com pleted.

Increased recovery o f oil from  sands.— W ork  began on m ethods 
fo r  in creasing  th e  recovery o f oil fro m  deple ted  sands. A ccording  
to  estim ates th e  p re sen t m ethods o f flow ing and  p u m p in g  w ells 
ob ta in  only  abou t 20 pe r cent o f th e  oil o rig in a lly  in  th e  sand, 
an d  th e  recovery  o f the  rem ain in g  80 pe r cen t is one o f  th e  m ost 
im p o rta n t problem s befo re  th e  o il in d u stry . A s p a r t  o f the  w ork, 
a  rep o rt was p rep a red  th a t  g ives th e  resu lts  o f a lab ora to ry  in 
v estiga tion  o f  the  so lub ility  o f gas in  crude  o il and  th e  im portance  
o f dissolved gas in  red ucing  th e  v iscosity o f oil and  th u s  a id ing  
the m ovem ent o f oil th ro u g h  the sands.

¡Safety in  the oil industry .— T h e  eng ineers assigned to sa fe ty  
w ork in  th e  petro leum  in d u s try  have  m ade p ro gress in  u rg in g  the 
oil com panies to a d o p t safe  p rac tices an d  in sta ll safe  equipm ent. 
A  first-a id  m eet fo r  team s com posed o f em ployees o f o il com panies 
in  th e  m id -co n tin en t field w as held  a t  th e  in te rn a tio n a l pe tro leum  
exposition  a t T u lsa , Olcla., and aroused m uch in terest. M eetings 
o f forem en and  su pe rin tend en ts in  K ansas, O k lahom a, and  C ali 
fo rn ia , a t  w hich bureau  em ployees m ade im p o rta n t suggestions, 
he lped to  increase in tere st in  sa fe ty  w ork. R ep o rts  dealing  w ith 
sta tis tic a l s tudies o f acc idents in th e  oil in d u s try  an d  th e  use of 
safe  equ ipm en t w ere p repa red  fo r  pub lica tion .

Production methods in  eastern oil fe ld s .— T he  bureau  gave some 
tim e to a s tu d y  o f th e  p rodu ction  m ethods in  P en nsy lv an ia , O hio, 
and  W est V irg in ia  oil fields, w ith  p a r tic u la r  reference  to  th e  pos 
s ib il ity  o f o b ta in in g  an increased recovery o f oil by th e  use o f 
com pressed a ir  o r n a tu ra l gas o r by  flooding w ith  w ater. P ro d u c 
tion  reco rds show ing the  effect o f artific ia l m ethods o f recovery  
d u rin g  a period  o f years w ere ob ta ined  an d  p lan s m ade fo r  collec ting 
in fo rm a tio n  necessary fo r  a re p o rt on im proved  practices.

M ud fluid fo r oil and gas wells.— T h e in vestiga tion  o f  th e  use of 
m ud  fluid in oil an d  gas w ells w as continued ac tiv e ly ; m uch tim e was 
sp en t in  design ing  and  in s ta ll in g  lab o ra to ry  equipm en t fo r  th e  neces 
sa ry  expe rim en ta l w ork. S evera l phases o f oil-field p rac tice  in  the 
use o f m ud  fluid w ere care fu lly  studied .

Application, o f vacuum to oil wells.— T he staff o f th e  P etro leum  ex 
pe rim en t sta tion , B artlesv ille , O kla., is s tu d y in g  the  effect th a t  a p p ly 
in g  vacuum  to  w ells has on th e  p rodu ction  o f  oil an d  o f na tu ra l-g a s 
gasoline in the  M id-C o n tinen t field. D u rin g  th e  fiscal year  1925 a 
num ber o f oil w ells to  w hich  vacuum  h a d  been app lied  w ere stud ied
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in  de ta il, and  these studies w ere continued  d u r in g  1926; ad d ition al 
tests w ere a rran g ed  in C a lifo rn ia  and  W yom ing . A  la rge  am ount 
o f d a ta  has been com piled fo r  a bu lle tin .

Evaporation losses o f gasoline in  storage.— E v ap o ra tio n  losses fro m  
sto rage  tank s cause enorm ous w aste o f gasoline  in  the  U n ited  S ta tes. 
A  rep ort, E v ap o ra tio n  Losses o f G asoline in  th e  R efinery, w as pu b 
lished d u r in g  the  ye ar as S eria l 2721; a m ore com prehensive bu lle tin  
on ev ap ora tion  losses in  th e  petroleum  in d u s try  has been com pleted.

DriU-steel investigation.— T he bureau  concluded its  investigation  
o f the tem perin g  o f oil-w ell d r ill steel, s ta r te d  in  1925. R esu lts  con 
firm ed the  conclusions th a t  special tem p erin g  ba th s and  care fu l heat 
contro l w ould increase the  efficiency o f b it perfo rm ance. A  rep ort, 
T e m p e ra tu re  C on tro l S ystem  fo r  D ressing  and T em pe rin g  F is h ta il  
B its , was pub lished  as S eria l 2712. D u rin g  th e  p a s t year , how 
ever, system s o f fac ing  d rillin g  b its  w ith  special a lloys have been in 
trodu ced , so th e  dem and fo r a  tem perin g  system  w ill p robab ly  be 
less th an  was o rig in a lly  supposed.

Exam ination o f American crude petroleums.— T he  B artlesv ille  s ta 
tion  con tinued  its  w ork o f severa l years on ana ly z in g  crude-oil sam 
ples. M ore deta iled  studies o f sam ples o f crude oil fro m  th e  Ton- 
kaw a (O kla .) and  S a n ta  F e  S p rin g s  (C a lif .)  fields w ere m ade. A  
specia l chem ical stud y  o f S a lt  C reek (W yo.) crude  w as continued. 
A n  in ves tig a tion  o f the  su lp h u r com pounds in  h ig h -su lp h u r crude  
was begun.

Fractional distillation o f petroleum.— T h e in ves tiga tion , s ta r te d  in  
p rev ious years, o f th e  f ra c tio n a l d is ti lla tio n  o f pe tro leum  w as con 
tinu ed  a t  B artlesv ille . A n  expe rim en ta l d is ti lla tio n  outfit w as in 
s ta lled  an d  th o ro ug h ly  tested. T he  resu lts  ind ica ted  th e  possib ility  
o f g re a t economies in  the  d is ti lla tio n  o f crude  petroleum . A  rep o rt 
o f th is  inv estig a tion  is be ing  p repa re d .

Chemical treatm ent o f light petroleum distillates.— A n in ves tig a 
tion  o f th e  tre a tm en t of pe tro leum  d istilla te s w as continued. I n  
p a r tic u la r  th e  in vestig a to rs stu d ied  th e  effect o f d is ti lla tio n  th ro u g h  
a w ell-designed frac tio n in g  tow er on th e  cha racteristic s o f th e  re su lt 
in g  p rodu ct. I t  has been fou nd  th a t  v irtu a lly  a ll tre a tin g  problem s 
can  be e lim ina ted  by care fu l h a n d lin g  o f  th e  gasoline  d u r in g  d is 
ti lla tion .

Engine tests o f lubricating oils.— A  re p o rt th a t  gives th e  re su lts  of 
dynam om eter tests o f lu b rica tin g  o ils fro m  C a lifo rn ia  crude  is  in  
course o f  pub lica tion  as a techn ica l pape r. A  series o f engine  tests  
is in  p rogress to de term ine  th e  influence o f the  v iscosity -vo la tility  
ra tio  o f  oils on  engine  service. F o u r  com m ercial lu b rica tin g  oils 
were selected th a t  had  th e  sam e effective viscosity a t  en g in e-opera tin g  
tem pera tu re s b u t d iffered w idely  in  v o la tility  range.

W hen th is  w ork  is com pleted a stu d y  o f th e  lu b rica tin g  service o f 
h ig h -su lp h u r lu b rica tin g  oils is p lanned . T h e  inv estig a tion s un d er 
w ay are  p a r t  o f a stud y  o f th e  p ro p e rtie s o f d ifferen t crude p e tro 
leum s, the  p ro du cts m ade from  them , an d  th e  influence th a t  d ifferen t 
refin ing  m ethods have  on these products.

Oxidation o f lubricating oils.— T he bu reau  is  t ry in g  to  develop a 
sim ple  and  accura te  te st fo r d e te rm in in g  th e  ox idation  num bers o f 
lu b rica tin g  oils. T he w ork is inciden ta l to  tests  o f oils in  the  d y n a 
m om eter lab ora to ry , an d  necessary d a ta  fo r a technica l p ap e r on th is  
sub ject a re  accum ulating  as the  tests  proceed.
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Salvages in  the oil industry.— A n  inv estig a tion  is be ing  m ade to  
find w h a t  has been done in  th e  sa lva g ing  o f m ater ia l and  equ ipm en t 
used  in  th e  oil in dus try . D u rin g  th e  fiscal y e a r  1925 a  bu reau  eng i 
neer traveled  th ro u g h  th e  eas tern  and  M id-C on tinen t fields collecting 
d a ta  on th e  subject. D u rin g  1926 he v isited  C a lifo rn ia  to  collect 
up -to -d ate  in fo rm ation . O il com panies spend la rg e  am ounts 
ann ua lly  fo r  new  equipm ent, such as casing , sucker rods, d r illin g  
an d  fish ing tools, engines, and  hu n dred s o f o th er artic les necessary 
fo r oil-field w ork. New m ate ria l has freq ue n tly  rep laced p a rtly  
dam aged  equ ipm en t th a t  w as p ro m p tly  d isca rd ed ; if  such cast-off 
supp lies h ad  been rew orked an d  rep aire d , they  m ig h t have been m ade 
a lm ost as good as new  a t sm all expense. M any  large-scale  opera to rs 
now have sa lvage  d epa rtm en ts an d  d isca rd  p rac tica lly  no m ateria l 
th a t  can serve a  usefu l purpose .

Recent literature on 'petroleum and allied substances.— Since 1915 
th e  bu reau  has been p re p a r in g  b ib lio g rap h ie s o f artic les on petroleum  
and  a llied  substances. T he S an  F rancisco  office sends ou t m im eo 
g rap h ed  m on th ly  in sta lm en ts covering  cu rre n t period ica ls  rev iew ed ; 
p r in te d  bu lle tin s th a t  cover th e  cum ulation  are  issued in  W ash ing ton .

Therm al decomposition o f oil-shale kerogen.— T he stu d y  o f the 
th erm a l decom position o f oil-shale kerogen continues ear lie r  w ork 
a t  th e  S a lt  L ake  C ity  s ta tio n . I t s  p r im a ry  purpose  is to  find w hether 
o r  no t the m in era l m a tte r  o f th e  shale influences decom position reac 
tions. T he  shale kerogen is being  p re p a re d  in  th e  la bo ra to ry  a t 
B oulder, Colo., and  the  decom position tests  w ill be m ade in the  
lab ora to rie s o f  the  College o f M ining, U n iv e rs ity  o f C alifo rn ia ,

Technology o f oil shale.— T he B o u ld er (Colo.) office devoted its  
en tire  a tten tio n  to  la b o ra to ry  te sts  o f th e  characte i’istics o f oil 
shale and  m ethods o f re to r tin g  oil shales and  refin ing  shale oil. 
O ne in vestig a tio n  dealt w ith  th e  use o f incom bustible gases d u r in g  
th e  re to r tin g  period . O th e r w ork included  de te rm in ation  o f the  
y ield  o f oil fro m  new ly discovered o il-shale  deposits. A n investi 
g a tion  o f the  use o f su perheated  steam  as a m eans o f he a tin g  oil 
shale d u rin g  re to rtin g  show ed th a t  a good g rade  o f oil could be 
p roduced , b u t equipm en t th a t  w ould  w ith s tan d  th e  severe conditions 
o f opera tion  was difficult to  a tta in .

E x p erim en ts  on refin ing  oil shale  em ployed th e  s tan d a rd  m ethods 
fo r  refin ing petro leum , th e  m ethods used by th e  o il-shale  in d u stry  
in  S co tland , and  o th er refin ing  m ethods th a t  were developed in  the  
lab ora to ry . T he effects o f th e  use o f stro ng  ox id iz in g  agen ts fo r 
refin ing shale oil w ere a special s tudy.

E xp erim en ts  continued on the  d is tr ib u tio n  o f n itro gen  and  su l 
p h u r  in rep resen ta tive  A m erican  shales an d  th e  oils produced  from  
them . R esu lts  o f a special s tud y  to  determ ine  th e  cha racter  of the  
n itrog en  com pounds in  shale  oil show ed th a t  these com pounds are  
m ore num erous and  are  o f a n  en tire ly  d ifferen t k ind  from  those 
fou nd  in  petroleum .

Sam ples o f  kerogen, the  o il-fo rm in g  substance in  oil shale, were 
ex trac ted  fro m  th e  va rious ty pes o f shale, an d  analyses o f each 
sam ple  w ere m ade. In  o rd e r to  p rev en t changes in the  com position 
o f  the  kerogen d u r in g  the  ex trac tion  process a  s tan d a rd  lab o ra to ry  
p rocedure  fo r c a rry in g  ou t th is  w ork  was developed.

Rem oval o f paraffin deposits in  oil wells.— T he field office a t 
L aram ie , W yo., continued te sts  to  ascerta in  the n a tu re  o f the  paraffin
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deposits in oil wells an d  to find m ethods fo r  rem oving  accum ulated  
paraffin. T he  w o rk  included  lab o ra to ry  studies to  de term ine  the  
physica l ch aracteristic s o f paraffin deposits in  a num ber o f fields and  
tests w ith  d ifferen t solvents to de term ine  th e  effectiveness o f each fo r 
d issolving the  paraffin. O ne o f th e  com panies o p e ra tin g  in the  S alt 
C reek field m ade large-scale tests  o f one so lvent, and  the  resu lts  were 
very encouraging . S tu d ie s o f paraffin troub le  in  th e  eastern  fields 
and  those o f O k lahom a, K ansas, and  T exas were m ade. A  p re lim 
in ary  rep o rt on th is  w ork  is in p rep a ra tio n .

W ater analyses as an aid to petroleum  engineers.—M ethods of 
analyz ing  oil-field w aters, an d  m ethods to  be used by petro leum  en 
g ineers in in te rp re tin g  w a te r analyses, in  o rde r to de term ine  the  
source o f the  w a te r th a t  en ters an oil w ell a re  covered in a rep o rt 
th a t has been p repared . M ost o f the  pub lica tion s on th is  subject a re  
w ritten  fo r  the benefit o f chem ists w ho analyze  oil-field w a te rs ; th is  
pape r, w ritten  expressly  fo r  pe tro leum  engineers, should  th erefo re  
prove useful.

H E L I U M

TIelium production plant No. 1.— O n J u ly  1, 1925, p u rsu a n t to 
the  act o f C ongress o f M arch  3, 1925, he lium  p rodu ction  p la n t No. 1, 
near F o r t  W o rth , Tex., w ith  co n trib u tin g  p ipe  line , w as tra n s fe rre d  
from  th e  N avy to th e  ju risd ic tio n  o f th e  B u reau  o f M ines; the  
L inde  Co. rem ained in ch arge  o f ac tual p la n t opera tion s un d er con 
tra c t w ith  the  G overnm en t b u t un d er th e  genera l superv ision  o f the 
bureau .

In  th is  p la n t n a tu ra l gas th a t  comes th ro u g h  th e  G overnm ent- 
ow ned pipe  line fro m  th e  P e tro lia  gas field. C lay C ounty , Tex., about 
104 m iles no rth  and west of F o r t  W o rth , is processed fo r  helium . 
T he helium  is rem oved fro m  the  gas by  op era tio n  o f a liquefaction 
cycle, an d  the  gas m inus th e  helium  is then re tu rn ed  to  the m ains fo r 
com m ercial use.

T he  su pp ly  o f gas from  the  P e tro lia  field has been d im in ish ing  
stead ily  fo r some tim e, so th a t th e  p la n t could be ru n  a t only a f ra c 
tion  of its  capac ity  d u rin g  th e  fiscal year. A s the  fixed charges of 
p la n t op era tio n  a re  constan t, ru n n in g  a t reduced capacity  has ra ised 
the u n it cost o f p roduction , or cost per thou san d  fee t o f helium , n o t 
w ith s tan d in g  th e  in tro du ctio n  o f c e rta in  o p e ra tin g  economies. So 
serious is th is  situ a tion  th a t  the  necessity o f ob ta in in g  fu r th e r  
sources o f he lium -bearing  gas is becom ing im pera tive .

Board o f helium engineers.— D u rin g  the  fiscal y ea r th e  m em bers 
o f th e  board  o f he lium  engineers have acted as co nsu ltan ts  in  th e  
construction  o f he lium  p rod uc tion  p lan t No. 2. T h is  p la n t was 
designed a f te r  ex perim en ta tion  in the  cryogenic la b o ra to ry  a t W ash 
ing ton  and  field tr ia ls  in  a reduced-scale p la n t to  develop a process 
for p rod uc ing  helium  m ore cheaply  and efficiently, an d  is being  
erected on th e  G overnm en t reservation  abou t 6 m iles no rth  o f F o r t 
W orth . Tex.

C ooperative  w ork was carr ied  on w ith  the  U n ive rs ity  o f N ebraska 
on problem s o f im portance  to  helium  p rodu ction  an d  purifica tion  
cycles.

Cryogenic research laboratory:— T he cryogenic research  lab ora to ry  
was established in  W ash in g ton  fo r the  ex perim en ta l developm ent o f
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fu ndam en ta l scientific d a ta  th a t  a re  essential to  the  p ro p e r design 
an d  opera tion  o f processes and  p lan ts  fo r th e  p rodu ction  and p u r i 
f ication o f he lium . T h e  scope o f th e  w ork  includes determ in ation  
o f th e  p rop erties, a t  ex trem ely  low tem pera tu re s, o f the  constituen ts 
of various gases and  m ix tu res o f gases fro m  w hich helium  is sepa 
ra ted , and  the  p rop e rtie s o f th e  liq u id  phases o f these gases; and  
experim en ta l w ork w ith  labora to ry -scale  p lan ts  to  de term ine  th e  
best designs fo r la rge-scale  p rod u ctio n  a n a  pu rifica tion  p lan ts and  
to  develop new m ethods th a t  w ould reduce  op e ra tin g  costs. P ro b 
lem s th a t  re la te  to specific heats , la te n t heats , therm oconductiv ity , 
solubilities, ad so rp tion , vapor-p ressu re  com position re la tion s betw een 
liqu id  an d  gaseous phases, and  p ressu re-vo lum e-tem pera tu re  re la 
tions are  stu d ied  in th e  cryogenic labora to ry .

T he fo llow ing problem s w ere und er study  d u rin g  the  p a s t y e a r : 
D e te rm in atio n  o f liqu id -v apo r com positions fo r n itrogen-m ethane 
m ix tu res, h ig h  vapo r pressures o f n itrog en , rem oval o f carbon d iox 
ide from  n a tu ra l gas, specific h ea t o f e thane , and  heat-in su la tio n  
m ateria ls.

Purification o f helium.— T h ro u g h  use in a irsh ips, he lium  becomes 
co n tam inated  by double d iffusion ; he lium  escapes th ro u g h  the w alls 
o f the  gas cells and a ir  en ters th ro u g h  them . A t certa in  in tervals, 
th erefo re , th e  helium  su p p o rtin g  an a irsh ip  m ust be rem oved, p u r i 
fied, and  replaced. A  p la n t fo r la rge-scale  pu rifica tion  was designed 
an d  b u ilt a t L a keh urst, N. J . ,  fo r th e  N avy by B ureau  of M ines 
engineers. T he process em ployed p roved so successful th a t  the  A rm y 
decided to  have  a  sm aller m obile pu rifica tio n  u n it  th a t  could be 
m ounted  on a ra ilro a d  car  and  tra n sp o rted  from  place to  place to  
serve a irsh ips. T he B urea u  o f  M ines un d erto ok  to  design such a 
p lan t. D esigns fo r a  p la n t h av in g  one-fou rth  th e  capac ity  o f th a t  a t 
L ak eh u rs t w ere perfec ted , and  a  p la n t a t M cCook F ie ld , D ay ton , 
O hio, was com pleted, tested, and  tu rn e d  over to  the A rm y  fo r a final 
try o u t a t the  end o f A p ril , th e  car being  sent to  S co tt F ie ld  a t B elle 
v ille, ne ar  S t. Louis, fo r th is  purpose . T h is  p la n t can  p u r ify  5,000 
cubic fee t o f helium  pe r ho u r fo r a irsh ip  use, ra isin g  the p u r ity  
from  aro und  85 to  ab ou t 98 p e r  cent.

Supplies o f heliumA)earing natural gas.— T h e  first v ita l considera 
tion  in th e  G overnm en t’s he lium  p ro jec t is to p rovide  adequate  an d  
cons tan t supp lies o f he lium -bearing  n a tu ra l gas, and  to th is  end 
th e  bu reau  has m ain ta ined  a genera l su rvey o f gas fields in o rde r 
to discover and  estim ate  possible sources o f such gas.

Som e tim e ago helium  gas Mras discovered in a well d ril le d  n ea r  
W oodside, U tah . A  G overnm en t he lium  reserve w as th erefo re  es
tab lished  to include the  W oodside  s tru c tu re  on w hich th e  test well 
was d rilled , an d  steps w ere take n  to sa feg u ard  the  G ov ernm en t’s 
in tere st in th e  reserve. T h e  well was purchased  by specia l au th o rity  
o f  C ongress and  has been sealed.

A s the  he lium -bearing  n a tu ra l gas o f the  P e tro lia  field, from  which 
helium  p rodu ction  p la n t No. 1 d raw s its  supp ly , is be ing  rap id ly  
exhausted th ro u g h  use, th e  B urea u  o f M ines has been g iv in g  a tte n 
tion  to o th er fields th a t  m ay m erit consideration  as sources o f helium . 
A tho ro ug h  stud y  o f th is  subject is p lanned  fo r  the  com ing year, 
w hen d a ta  w ill be developed on availab le  supp lies o f he lium -bearing  
g as: economic conditions o f gas fields; p ipe  lines; m eans o f com m u 



2 8 G 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

n ica tio n  an d  tra n s p o rta tio n ; com m ercia l ac tiv ities co n tr ib u to ry  to  
the  developm ent and  u tiliza tio n  of n a tu ra l g a s ; and  en g ineering  da ta  
o f various so rts  essential to  the  design , construction , an d  m ain tenance  
o f p lan ts  fo r p rodu cing  helium .

E C O N O M I C S  B R A N C H

O n J a n u a ry  1, 1926, an economics b ran ch  was established in the 
B ureau  o f M ines to consolidate w ith in  th a t  bu reau , as f a r  as p ra c 
ticable, p rev ious w ork of th e  B urea u  o f M ines and th e  B u rea u  o f 
F o re ig n  and D om estic Com m erce on th e  economics of coal, pe tro leum , 
m inerals , an d  m etals. P a r ts  of the  coal and  m inera ls  d ivisions were 
tra n s fe rre d  to  th e  B ureau  o f M ines fro m  th e  B urea u  o f F o re ig n  and  
D om estic Comm erce.

As o rgan ized  J a n u a ry  1, 1926, th e  economics b ran ch  included  th e  
coal d ivision , com prising  the  personnel tra n s fe rre d  from  the  coal 
d ivision o f th e  B u reau  o f F ore ign  and D om estic Com m erce and  th a t 
o f th e  G overnm ent fuel y a rd s ; the  m in era ls  an d  m etals d ivision , 
w hich includes personnel tra n s fe rre d  from  th e  m in era ls  d iv ision  o f 
the  B u rea u  o f F o re ig n  and  D om estic Com m erce and  p a r t  o f the  
bu reau ’s fo rm er d ivision o f m in era l techno logy ; th e  petro leum  eco 
nom ics d ivision , w hich includes em ployees tra n s fe rre d  fro m  the  
m in era ls  d ivision of the  B u reau  o f F ore ign  and D om estic C om m erce; 
and  th e  d iv ision  o f m inera l resources an d  sta tistics, an  ex isting  un it 
o f th e  bureau .

COAL D IV IS IO N

Coal economics.— T he coal d ivision m akes studies o f th e  economic 
prob lem s o f th e  coal in d u s try  o f the  U n ited  S ta tes, inc lud in g  a nu m 
ber o f the  im p o rta n t p rodu cts o f coal. T h is  w ork concerns in d u s tria l 
and  com m ercial economics as d istin gu ished  from  scientific and  te ch 
n ica l problem s, and  includes the uses o f coal, reserves, prices, p ro d u c 
tion , d is tr ib u tio n , consum ption , stocks, and m arke tin g .

A rou tin e  fea tu re  o f trie d iv ision ’s du ties is the pub lica tion  o f 
m o n th ly  su rveys o f conditions in  th e  coal in d u stry  a t th e  end o f each 
m onth . T he d ivision is now  p re p a r in g  a p roposed  coal exporter d  
m anual, to  co n ta in  a descrip tion  o f coal areas o f th e  U n ited  S ta te s, 
a sta tem en t g iv ing  th e  location, ch aracteristics, an d  qua lities o f those 
A m erican  coals th a t  a re  availab le fo r  ex port, and  m arke t in fo rm atio n  
re g a rd in g  them .

A t th is  stage  o f the  d ivision ’s o rg an iza tion  as a u n it o f the B ureau  
o f M ines, its  w ork is lim ited  by  the  fac t th a t  its  p re sen t staff is b u t 
th e  nucleus o f th e  force  req u ired  to  p e rfo rm  its  logical du ties 
adequately .

Government fuel yards.— T he  G overnm en t fue l y a rd s  pu rchase 
coal and  d is tr ib u te  it to  all F ed era l and  D is tr ic t G overnm ent b u ild 
ings and establishm en ts in the D is tr ic t o f C olum bia, w ith  th e  single 
exception  o f the  W ash in g ton  N avy Y a rd , as well as to  those  in 
s titu tio n s ju s t outside th e  D is tr ic t th a t  can be supp lied  econom ically. 
D u rin g  the  fiscal ye ar  ap prox im ate ly  270,000 gross tons o f coal 
(262,000 tons o f b itum inous and 8,000 tons o f a n th ra c ite )  were 
d istr ib u te d  to about 600 points.
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D I V I S I O N  O F  M I N E R A L S  A N D  M E T A L S

T he  func tio ns of th e  d ivision o f m inera ls  and m etals a re  to  m ake 
the fo llow ing  economic stud ies o f m in e ra ls : G eneral studies o f th e  
d is tr ib u tio n  o f m in era l deposits in  th e  U n ited  S ta te s and  in  fo re ign  
countries, so as to  show re la tion s betw een th e  tw o ; resources a t th e  
p resen t ran ge  of p rices, a n d  p o ten tia l resources th a t  m ay become 
availab le  w ith  a  change in  p rice  o r changes in  technical trea tm en t 
o r increased use ; the  uses in  w hich  th e  m in era ls  are  essential and  th e  
consum ption  a t  various p rices; substitu tes a t va rious prices, and  
su bs titu te s fo r  m in era ls  th is  co un try  does no t p roduce  in  sufficient 
q u a n tity ; and the  uses fo r w hich  m inera ls a re  nonessentia l. I n  
conjunction  w ith  th e  d ivision of m in era l resources and sta tistics, 
analyses a re  m ade an d  bases fo r fo recastin g  a re  de term ined  from  
th e  sta tis tic s o f the  m inera l in d u stry . M ost o f th e  studies appear 
as ch ap te rs in  th e  volum es o f M inera l Resources.

These  stud ies m ake i t  possible to  give  advice on m inera ls to  such 
G overnm en t agencies as bu reaus o f th e  W ar and N avy  D ep artm en ts 
th a t  a re  in te res ted  in  m in era ls  and  m eta ls fo r na tion a l defense, and  
to  su pp ly  co rresponden ts and  pe rsonal in q u ire rs  w ith  d a ta  as to 
sources, q u a n tity  availab le , uses, buyers, sellers, and  o th er subjects.

P E T R O L E U M  E C O N O M I C S  D I V I S I O N

T he petroleum  economics d ivision o f th e  economics b ranch  m ade a 
su rvey  o f fue l-o il consum ption  in  th e  five S ta te s o f th e  Pacific slope, 
d iv ided  accord ing  to  in dus tries and  te rrito rie s, fo r  1924 and 1925, 
p u b lish in g  sum m aries to  cover each year. A d d itio n a l d a ta  w ere 
ga th e red  fo r  a la te r  n a tio n a l stud y  o f th e  uses of fue l oil in  in d u s try  
and  its  com petition w ith  o th er  fuels. T h is  in fo rm a tio n  included 
th e  p a r tic u la r  a d a p ta b ility  o f fue l oil to  each m a jo r in d u s try , the 
early  uses o f fue l o il in  these in du strie s and  the  g ro w th  o f the use, 
th e  ran ge  o f prices, co m p arative  costs o f th e  d iffe ren t fue ls fo r 
va rious ind ustries , and  stud ies of specia l cond itions in va rious in 
du s trie s th a t  w ould re ta rd  the su bs titu tion  o f coal o r o th er  fue l fo r 
oil. A s accura te in fo rm atio n  covering these po in ts  had no t been 
availab le  before , the  petroleum  in d u s try  becam e in terested  in the 
w ork, and  a rran gem en ts  are  be ing  m ade to p rocure  sim ilar  in fo rm a 
tio n  fo r  th e  rem ainde r o f th e  coun try . I n  add itio n , th ere  w as p re 
p a red  a sta tis tic a l sum m ary  o f th e  C a lifo rn ia  pe troleum  in d u s try , 
w hich  analyzed  th e  tren d s of th e  various fac to rs affecting  th e  p e tro 
leum  in d u s try  o f th e  Pacific  coast and its  re la tio n  to  the  in d u s try  in 
th e  rem ainde r o f th e  coun try .

T he d iv ision  undertook  to  determ ine  the  am oun t o f fue l oil used 
fo r  dom estic heating , th e  g rade  o f oil used, an d  th e  prices in d i f 
fe ren t p a r ts  o f th e  coun try . N um erous requests fo r  sim ila r in fo rm a 
tion  have been received by th e  bureau  fro m  the  oil in d u stry , m anu 
fa c tu re rs  o f bu rners, and  th e  genera l public.

D I V I S I O N  O F  M I N 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

O n J u ly  1, 1925, th e  d ivision o f m in e ra l resources o f the  U n ited  
S ta te s G eological S u rvey  w as tra n s fe rre d  to th e  D ep artm en t o f 
Com m erce by  E xecu tive  o rde r, and  was m ade a division o f the
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B urea u  o f M ines by o rde r o f the  S ec re tary  o f Comm erce. T h e  re 
finery sta tis tic s section o f th e  pe tro leum  d ivision  o f th e  B u reau  of 
M ines w as conso lidated  w ith  th e  petro leum  and  n a tu ra l gas section 
o f the  old d ivision  o f m in e ra l resources. T he sta tis tic s on crude 
petroleum  and  pe tro leum  prod uc ts , especially  th e  d a ta  re la tin g  to 
stocks, w ere im proved  th e reb y ; an d  th e  issue o f one consolidated 
m on th ly  re p o rt in stead  o f tw o w as econom ical, an d  proved m ore 
sa tisfac to ry  to  th e  in du stry . T he B ureau  of M ines section o f acci
d en t sta tis tic s, w hich also stu d ied  the  p rodu ction  and  consum ption 
o f explosives, w as rem oved from  th e  in fo rm atio n  service d iv ision  
and  p laced  in  th e  new ly established d iv ision  o f m in era l resources 
an d  sta tistics.

J n  the  collection o f m in e ra l s ta tistic s th e  bu reau  continued to  co
opera te  w ith  the  S ta te  geological su rveys o f A labam a, F lo r id a , 
G eorg ia , I llin o is , Iow a, K ansas, M ary lan d , M ich igan , M issouri, New 
Je rse y , New Y ork , N o rth  C aro lin a , T exas, V irg in ia , W ash in g to n , 
a n d  W isconsin . C ontinuance  o f a cooperative  ag reem en t m ade in 
1921 betw een th e  U n ited  S ta te s G eological S urvey  and  th e  B u reau  
o f the  Census, reg a rd in g  the b ienn ia l census o f m an u fa c tu rers, p ro 
v ided fo r  a jo in t canvass on sm elting  and  refin ing o f an tim ony , cop 
pe r, lead, tin , and z inc; on carbon b lack, cem ent, coke (beehive an d  
by-p rod uc t)  ; on the  p rod uc tion  o f g rind sto nes , w hetstones, an d  o th er 
ab ras iv es; on the  p rodu ction  o f p o ta sh ; on th e  p rodu ction  o f s a lt ;  
and  on the  p rod uc tion  o f p ig  iron  and ferro-alloys.

Statistics on mineral commodities.— T he section o f m etals and 
nonm etals w orked chiefly on th e  collection and  pu b lica tion  o f s ta t is 
tica l m ate ria l relat ing to  m ine  and  q u a rry  p rod uc tion  and  th e  o u tp u t 
o f m eta ls by sm elting  and refin ing  p lan ts . I t s  eng ineers and  field 
offices continued to  collect h is to rica l reco rds o f m etal m in in g  in the 
w estern S ta te s fo r la te r  pub lica tion . T h is  section p re p a re d  its  u sual 
ann ua l rep orts  as well as a sta tem en t on the  p rodu ction , sh ipm en ts, 
and stocks o f P o r tla n d  cem ent.

In  add itio n  to collec ting  reg u la r  sta tis tic s fo r  th e  an nua l M inera l 
R esources rep orts , the  section o f coal and  coke sta tis tic s con tinued  its  
m arke t-in fo rm atio n  service an d  issued w eekly rep o rts  on th e  p rod u c 
tion  o f an th ra c ite  an d  b itum inous coal an d  beehive coke, m on th ly  
rep o rts  on th e  p ro duction  o f a ll coke, and  occasional rep o rts  on 
stocks o f coal and  coke. A rrang em en ts  w ere m ade w ith  th e  B ureau  
o f th e  C ensus to  cooperate in  co llec ting  d a ta  fo r  rep orts  on stocks 
o f coal and  to  place th a t w ork on a reg u la r q u a rte rly  basis.

B ecause o f th e  num erous strik es in  the  coal-m in ing in d u stry , 
th e re  is fre q u en t call fo r sta tistic s on the  num ber and im portance  
o f  these  strikes. A s ta tistic a l an alysis  o f th e  strik es and  lockouts 
o f th e  last 75 years has been m ade w hich show s th e  num ber o f m en 
on strike , th e  leng th  o f the  strik e , and  the  tim e lost in  com parison 
w ith  o th er  causes o f lost tim e. T he  section is  also p re p a r in g  a re 
p o rt on those physica l conditions in A m erican  b itum inous m ines th a t  
affect cost and  o u tp u t pe r m an ; it w ill cover such fac to rs as th ickness 
and in c lina tion  o r bed, dep th  of w orkings, and  system  of m ining, 
m atte rs on w hich sta tis tic s have never been availab le. A s b ea rin g  on 
the  m ark e t fo r  coal, s ta tis tic s a re  be ing  developed to  show th e  com 
p e ti tio n  o f fue l oil, gas, an d  w a te r pow er, and th e  p rogress o f fuel 
economy.
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T he petro leum  and n a tu ra l-g a s  section issued m on th ly  and a n 
n ua l s ta tistic a l re p o rts  on crude  petro leum , refined p roducts, and  
n a tu ra l-g a s  gasoline, and  ann ua l re p o rts  on n a tu ra l gas, na tu ra l-g a s 
gasoline , carbon b lack , and a sph alt. A c tin g  on a suggestion from  
several m em bers o f th e  in d u s try , i t  m ade a  canvass to  obtain  an 
opin ion  on th e  de sirab il ity  o f chan g in g  th e  u n it fo r  liquid  refined 
p rodu cts from  gallons to  barre ls . T h e  vote overw helm ingly  fav ored  
th e  b a rre l u n it,  an d  a ll rep o rts  w ill be issued on th is  basis in  the  
n ea r fu tu re . M eanw hile a ll back figures a re  being  changed to  the  
ba rre l u n it, and the  d a ta  w ill be issued as a com panion volum e to 
th e  an nual p rin ted  sta tis tic a l re p o rt on crude petro leum . T h is re 
p o r t is in tended  to fill a long-fe lt need fo r  a com plete set o f p rin ted  
sta tistic s on refined p roducts.

Foreign mineral resources.— T he  section o f fo re ig n  m inera l eco
nom ics com piled d a ta  on th e  fuel reserves o f th e  w o rld ; ga thered  
and ta b u la ted  in fo rm atio n  on th e  p rodu ction  o f m in era ls  in fo re ign  
coun tries ob ta ined  by d ire c t correspondence w ith  official s ta tistic a l 
bureaus, collected and  filed rep o rts  o f A m erican  consular officers on 
th e  m inera l resources and  m in ing  in d u stries  o f fo re ign  coun tries; 
collected and  filed re p o rts  o f m in in g  com panies o p e ra tin g  in  fo re ign  
co un tries ; an d  indexed c u rre n t in fo rm atio n  in th e  w orld ’s li te ra tu re  
on the  m inera l resources an d  in d u stries  o f fo re ign  countries.

M ine accidents statistics .—W ith  the  cooperation  o f S ta te  officials 
and  o f in d iv id u a l opera to rs, th e  B ureau  o f M ines is pu b lish in g  re 
p o rts  o f acc idents in  the m in era l in dustries. These  rep o rts  give, by 
causes and  S ta te s, th e  fa ta litie s  a t coal m ines and  the  fa ta l and  
n o n fa ta l acc idents a t m etal m ines, qua rries, coke ovens, and  m e ta l 
lu rg ica l w orks o th er  th an  iron  b last furnaces. F ig u re s  fo r coal 
m ine  fa ta litie s  are  pub lished  m on th ly  and  a n n u a lly ; figures fo r 
o th e r acc idents are  pub lished  an nually .

T he  bureau  m ain ta in s a list o f a ll p roducers o f in d u s tria l explo 
sives (excep t n itro g ly ce rin ) and m akes m on th ly  and  an n u a l canvasses 
o f p rod uc tion , sales, sh ipm en ts, and  stocks.

C O A L  A N D  O T H E R  S O L I D  F U E L S — C O A L  P R O D U C T S

Boiler furnaces.— C onditions in bo iler furnaces th a t  affect re f ra c 
to ries have been inves tiga ted  un d er  a cooperative  agreem ent w ith  a 
com m ittee o f the  A m erican  Socie ty  o f M echanical E ng ineers. T he 
life  o f re frac to ries  used in th e  se ttin gs  o f  pow er boilers is g rea tly  in 
fluenced by com p arativ e ly  sm all changes in th e  fu rn ace  tem pera tu re , 
an d  in  the  gases and the  so lids they  c a rry  R efrac to ry  m an u fa c tu rers 
m ust th erefo re  have th e  fu llest in fo rm atio n  on these fac to rs , so th a t 
th ey  can determ ine  th e  effects on re frac to rie s  and  th e  resistance of 
re frac to rie s  to  destructive  forces, and  can develop refrac to ries  be tter 
able to w ith stan d  given conditions. F ie ld  w ork  has been a rran g ed  to 
cover a varie ty  o f ty p ica l fue ls an d  th e ir  use in  d ifferen t m ethods o f 
b u rn ing . In tensive  s tu dy  has been un d er  w ay a t  th ree  pow er p lan ts—  
th e  S h e rm an  C reek s ta tion  o f the  New Y ork  E d ison  Co., the  F isk  
S tree t s ta tion  o f th e  C om m onw ealth  E d ison  Co., and the  S even tieth  
S tree t s ta tion  o f th e  C leveland E le c tr ic  I llu m in a tin g  Co. A stud y  
o f  the  refrac to ries  them selves by  observation  o f  fu rnace  lin in gs  and 
o f d ifferen t re frac to ry  m ater ia ls  Avhile in  use has accom panied the
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in vestiga tion  o f fu rnace  conditions. T he resu lts  shou ld  give m an u 
fa c tu re rs  d a ta  fro m  w hich th ey  can develop refrac to ries  th a t  w ill 
give be tter service in  boiler furnaces, an d  should serve as a gu ide  to  
enable po w er-p lan t eng ineers to  opera te  bo iler fu rnaces w ith  m in i 
m um  d e te rio ra tion  of refrac to rie s.

Clinkering properties o f coal.— D isposal o f tire ashes from  the  
b u rn in g  o f a ll  coals takes tim e an d  m oney, bu t th e  ac tu al expense 
varies w idely w ith  d ifferen t coals. T o be able to p red ic t th e  re la tive  
c lin kering  p rop e rtie s o f a coal and  to  tra n s la te  th is  in fo rm atio n  in to  
th e  a sh -h and ling  and  o p e ra tin g  expense req u ired  are  desirable. 
A lth o u g h  B urea u  o f M ines chem ists an d  o th er in ves tig a to rs have 
w orked to w ard  s tan d a rd iz in g  a m ethod o f d e te rm in in g  th e  fusion  
tem p era tu re  o f th e  ash  o f coals and  a lth ou gh  th e  bu reau  has determ ined  
th is  tem p era tu re  fo r a la rge  num ber o f coals fro m  various p a r ts  o f th is  
coun try , com parative ly  litt le  has been done to w ard  definitely  re la tin g  
th is  o r o th er p rope rties o f th e  ash  to  th e  ty p e  o r degree  o f c linkering. 
S uch an  in vestiga tion  has been s ta r te d  in  cooperation  w ith  in terested  
persons.

Pulverized coal fo r marine boilers.— T o b u rn  pu lverized  coal in 
s ta tio n a ry  boiler p lan ts  is now an  established p rac tice , an d  th e  quan  
t i ty  bu rned  increases y e a rly ; use of la rg e  com bustion spaces has 
added  g re a tly  to  th e  success o f th e  p ractice . A ltho ug h  th ere  has 
been some a tte m p t in  th e  p a s t to  use pow dered coal in  m arin e  o r loco
m otive ty pe  boilers, no g re a t success ha s been achieved, la rg e ly  be 
cause a ll th e  coal pa rtic le s w ere no t consum ed. T here  have beeD 
renew ed efforts recen tly  to devise com bustion m ethods th a t  w ould in 
sure  qu icker b u rn in g  o f the  coal and  consequent red uction  o f th e  neces
sa ry  com bustion space. T he B u reau  o f M ines is coop era ting  w ith  
the  S h ip p in g  B o ard  and the  N avy D ep artm en t in te sts  of some 
a p p a ra tu s  a t th e  L eague Is la n d  N avy  Y a rd , P h ilad e lp h ia . W ork  
has been s ta r te d  w ith  a th ree-fu rn ace  Scotch boiler. A t p resen t 
th ree  m an u fa c tu re rs  have prom ised to subm it th e ir  equipm en t fo r 
test.

Properties o f coke.—B ette r  know ledge o f th e  technology o f th e  
coking  of coal pe rm its  be tter con tro l o f  the  coke p roduced  an d  th e  
possib ility  o f accen ting  desirab le  p rop e rtie s and  a d a p tin g  these to 
various uses. C onsequently  i t  is necessary to  have  com prehensive 
d a ta  as to  a ll th e  p rop e rtie s o f coke and how fa r  the  usefulness o f a 
coke can be m easured by  them . T he  A m erican  G as A ssociation 
a rran g ed  th a t  five gas com panies should m ake special te s t ru ns  w ith  
th e  sam e coal. A lthou gh  th e  m ain  pu rpose o f these tests  was to  com 
pare  th e  efficiencies ob tained  w ith  d ifferen t ty pes o f ovens and  p lan ts, 
the  run s also y ielded  five cokes m ade fro m  the  same coal. T o  find 
how  these cokes differed  in p rop erties, a sam ple o f each was sent to  
the  bu reau  and tested  fo r a ll m easurable qualities. P ro b ab ly  the  
m ost in te re s tin g  p ro p e r ty  tested  w as com bustib ility  a t h ig h e r "ra tes 
o f bu rn in g . As these cokes m ig h t be expected to  have  very  sim ila r 
values, a p re lim in a ry  in vestiga tion  w as m ade to  m ake sure th a t  the  
test m ethod previously  used by the  bu reau  w as the  m ost reliab le possi 
ble. G as cokes are  w idely  em ployed as dom estic fue l because gas 
p lan ts  a re  usually  situatecl in  o r" n e a r  cities. I t  is th erefo re  im 
p o r ta n t fo r m an u fa c tu rers and  users to know  th e  re la tive  value  o f 
d ifferen t cokes fo r  house heating . A n  extension o f th e  investiga tion
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is un d er  way to  m ake such com parisons a n d  to  determ ine  w hat 
p rop e rtie s are  significant.

Use o f fuels in  sm all domestic boilers.—M ore genera l use o f coke 
as a dom estic fue l w ould la rg ely  e lim inate  th e  sm oke nuisance, 
hence a b e tter  u n d e rs tan d in g  o f th e  characteristic s of coke is  d esir 
able. Som e o f th e  b u reau ’s tests  o f h ig h - tem pe ra tu re  cokes a re  re 
fe rred  to elsew here in th is  rep ort. In  add itio n , o ther characteristics 
were tested  by b u rn in g  coke un d er  d ifferen t ty pes o f boilers. Low- 
tem p era tu re  coke is no t as ye t p len tifu l enough to be a com m ercial 
co n sid e ra tio n ; how ever, a specia l series o f tests  was ru n  w ith  such a 
coke m ade by  th e  bu reau  in  connection w ith  th e  bu reau ’s stu d y  o f 
low -tem pera tu re  carbon iza tion  o f U ta h  subb itum inous coal. W ith 
p ro p e r dam p er reg u la tio n , the  smoke p roduced  never exceeded a th in  
haze.

W hen sm oky coals are  used the  accum ulation  o f soot in ranges, 
boilers, and  flues is a source o f con tinual annoyance to  th e  house 
ho ld er and  a fire ha za rd  as well. I t s  rem oval is d isag reeable  and  
d irty . A  num ber o f com pounds a re  sold w hich  a re  claim ed to  de 
crease th e  soot o r m ake i t  d isa p p ea r w ith ou t d istin c tly  fir ing  i t  in  the  
chim ney w hen they  a re  th row n  on the  fire. A n  inv es tiga tion  was 
sta rte d  to  de term ine  th e  effectiveness o f these com pounds an d  the 
cond itions un d er  w hich they  m ust be used to p roduce  the  best results.

S econdary  a ir  devices, ano the r type  o f au x ilia ry  equipm en t now  on 
the  m arke t, a re  supposed  to in sure  b e tter  com bustion o f th e  gases 
from  th e  fuel bed. C orrec t p ro p o rtio n , d is tr ib u tio n , and  con tro l of 
the  secondary  a ir  su pp ly  a re  very  necessary i f  th e  loss o f heat in  the 
gases passing  out th e  flue is to  be a m inim um . U n fo rtu n a te ly  the 
ideal q u a n tity  o f secondary a ir  req u ired  varies w ith  the  k ind  and 
size o f fue l, th e  d ep th  o f the fuel bed, and  the  ra te  o f b u rn ing , an d  
is no t th e  same d u r in g  one firing  cycle. T he inves tiga tion  is p ro 
ceeding a long the lines o f d e te rm in in g  th e  efficiency o f the  devices as 
m eans o f su p p ly in g  secondary  a ir , indep end en t o f any varia tion s 
caused by the  above fac tors.

W ashability o f fine coal on tables.— T he bureau  is seeking to obtain  
fundam en ta l d a ta  on the  c lean ing  o f coal on tables, using float-and- 
sink  tests  an d  chem ical analyses. A ll ex perim en ts are  m ade on com 
m ercial-size tables. W ith  these fu n d am en ta l d a ta  in hand , the 
bu reau  proposes to  a tta c k  th e  problem  o f c lean ing  fine sizes o f W ash 
in g to n  coals w hich have baffled a ll a tte m p ts  to p ro d u c t from  them  at 
reasonable cost a w ashed low -ash coal, even th ou gh  th e  floa t-and-sink  
tests  show i t  is possible.

Som e associated ex perim en ts on th e  siz ing  action  o f a coal-w ash 
in g  tab le  b ro u g h t ou t c er ta in  conclusions. T he w ash ing  tab le  sep 
a ra tes  th e  pa rtic le  o f coal and  refuse  accord ing  to size and specific 
g rav ity . T he d is tr ib u tio n  accord ing  to  size w ill a id  o r im pede the 
specific g ra v ity  sepa ra tion , depend ing  on th e  re la tive  size o f the  
pa rtic le s o f coal and  im purities. S uch g ro u p in g  o f pa rtic le s as 
resu lts  fro m  h in de red -se ttlin g  classification allow s u tiliza tio n  o f th is  
siz ing action  in se p a ra tin g  bone fro m  coal; th is  g ro u p in g  is o f 
p a r tic u la r  adv an tage  when th e  differences in  specific g ra v ity  are  
sm all.

A  four-com partm ent, h in d e re d -se ttlin g  classifier has been devel
oped th a t  w ill be described in  a la te r  pub lica tion . I n  th is  classifier
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the produ cts are  m ade in  reverse o rd e r to  th a t  o f m ost o f th e  p resen t 
dev ices; th e  slim es an d  m ateria l o f low est se tt lin g  ra te  a re  d ischarged  
from  th e  first co m p artm en t, and in  each succeeding com p artm en t a 
m ateria l o f h ig h e r  se tt lin g  ra te  is m ade. T h e  fo u r th  com partm en t 
m akes a p ro d u ct read y  fo r the  d iscard . T h e  overflow  o f th e  first 
com p artm en t receives a deslim ing  tre a tm e n t in  th e  sludge-recoverj 
system  before tab ling .

A s a resu lt o f th is  in ves tiga tion , m ethods and  a p p a ra tu s  have  been 
developed by w hich  a low -ash coal can be produced  from  the  bon}' 
coals o f th e  N orthw est, w ith  an efficiency o f abou t 90 p e r  cent. T he 
tonnages hand led  a re  low and in d ica te  th a t  th e  m ost im p o rta n t p a r t  
o f the problem  to  be solved is to  ob ta in  g re a te r  capacity  fro m  the 
table.

T h is  w ork  is being done a t th e  n o rth w es t ex perim en t sta tio n , 
S eattle , W ash ., in  cooperation  w ith  th e  U n iv ersity  o f W ash ing ton .

Coal-mine sam pling ,—A nalyses o f coal sam pled  in the  bed exposed 
in a m ine show th e  characteristic s o f d ifferen t coals in the  sam e field, 
the  differences betw een the  coals o f various fields, an d  th e  possib ility  
o f a p p ly in g  a  p a r tic u la r  coal to  a g iven  use. M oreover, these a n a ly 
ses dem o nstra te  to  m ine op e ra to rs  the  g rad e  o f coal th a t  m ay be 
ob tained by  extrem e care in  m in in g  i t  and  p re p a r in g  i t  fo r the  
m arke t. T he B ureau  o f M ines th erefo re  continues to pub lish  as 
techn ica l pa pe rs th e  resu lts  o f its  analyses o f m ine sam ples an d  o f 
sam ples o f  coal de livered to the  G overnm ent. E ach  p ap e r covers 
one S ta te , or, w here m ines are  few  tw o o r m ore neig h bo rin g  S ta tes, 
and  con ta ins a b rie f  desc rip tio n  o r th e  coal fields, com m ents on the 
m in in g  m ethods, and  analyses a rra n g e d  a lph abe tica lly  by counties 
and  tow ns.

T h e  fo llow ing techn ica l pa p e rs  w ere issued : No. 347, A nalyses o f 
A labam a C oals; No. 356, A nalyses o f Tennessee C oals; No. 365, 
A nalyses o f V irg in ia  C oals; and  No. 366, A nalyses o f  M issouri Coals. 
T he re p o rt on the bu reau’s analyses o f P en nsy lva n ia  coals w as p u b 
lished by th e  S ta te  o f P en nsy lvan ia .

Determ ination o f m lp h u r in- coal and coke.— I n  cooperation  w ith  
com m ittee 1 )-5  on coal and  coke o f th e  A m erican  Society  fo r T es t 
ing  M ateria ls , a care fu l stud y  w as m ade o f the  accuracy o f various 
an aly tica l m ethods fo r d e te rm in in g  th e  su lp h u r conten t o f coal and  
coke. T he bom b-w ashing  m ethod  and th e  sodium  perox ide  fusion 
m ethods w hen p ro p e rly  m ade p roved ju s t as accura te  as the  E schka 
m ethod, w hich  has fo r a  long tim e been th e  stan d a rd . T h e  coopera 
tive  w ork w ith  th e  A m erican  Society  fo r T estin g  M ate ria ls  proposes 
to s tan d a rd ize  m ethods o f ana ly zing  an d  te stin g  coal and  coke and 
th ereb y  m ake availab le  the  m ost accura te  and  w orkable m ethods 
fo r  labora to ries th a t  analyze  coal an d  coke.

Coal analytical laboratory.— T he w ork  o f th e  coal analy tica l 
labora to ry  a t  P it ts b u rg h  consists chiefly o f rou tine  analyses o f coals 
be long ing  to o r fo r  the use o f th e  U n ited  S ta te s G overnm ent.

C ooperative  w ork is c arried  on w ith  M aine, M ary land , New Y ork , 
New J e r se y , and  V irg in ia  in connection w ith  th e ir  purchases o f coal 
on specification basis, w ith  various S ta te  geological surveys, w ith  
the  P ennsy lvan ia  G eological S u rvey  in  th e  an th ra c ite  coal fields, 
w ith  the  A m erican  G as A sso c ia tio n /a n d  w ith  th e  A m erican  Society 
fo r  T es tin g  M ateria ls .
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S am ples a re  exchanged  w ith  severa l com m ercial labora to ries to 
check th e ir  m ethods o f analysis  and to  im prove th e ir  s tan dard s.

D u rin g  the  fiscal ye ar  9,995 sam ples were received by  th e  labo ra 
to ry  and 112,272 determ in ation s m ade. T echn ical pa pe rs covering  
analyses o f coals from  W est V irg in ia , M ary land , In d ia n a , K ansas, 
A rk an sas, T exas, and  O klahom a w ere subm itted .

T h e  prob lem  o f com p arin g  illium  and  v itreosil crucib les w ith  
s tan d a rd  p la tin u m  crucib les fo r  vo la tile -m atte r de te rm in ation  was 
com pleted and  a re p o rt was su bm itted  fo r  pub lica tion .

Boiler-water conditioning .— A t th e  P it tsb u rg h  sta tio n  m uch a tte n 
t io n  has been g iven  to various phases o f boiler-w ater cond ition ing  
and  corrosion. O ne inv estig a tion  de alt w ith  th e  effects th e  dissolved 
o rgan ic  m a tte r  in  a  boiler w a te r have  on th e  carbonate  content, as 
de term ined  by  th e  o rd in a ry  double ti tr a t io n  w ith  m ethy l o range and 
pheno lp h tha le in  ind ica tors. A no th e r inves tiga tion  aim ed to  define 
th e  hy dro x id e  co n ten t essential to  in h ib it th e  corrosion o f iron  su r 
faces un d e r va ry in g  conditions.

Origin and constitution o f coal.— T he m ic ros tru ctu re  o f coal was 
stu d ied  in  cooperation  w ith  th e  B ritis h  S a fe ty  in  M ines R esearch 
B o ard  a t th e  research  labora to ries o f Sheffield U n iversity , E ng lan d , 
an d  th e  m ethods o f stud y  th a t  have  been w orked ou t fo r A m erican  
coals w ere ap p lied  to  E ng lish  coals. M icroscopic exam ination  of 
th in  sections o f E n g lish  coals showed th a t  they  conta ined  p la n t re 
m ains o f th e  sam e genera l ch a rac te r as those in  A m erican  coals. 
T h e  resu lts  should  te nd  to reconcile differences o f op in ion  am ong 
geologists an d  paleobo tan ists  o f th is  co un try  and  E n g lan d  on the  
o rig in  and  co nstitu tion  o f coal.

Spontaneous combustion o f coal.—L a b o ra to ry  studies o f th e  heating  
characteristic s o f coal un d er ad iaba tic  cond itions w ere concluded. 
S pon taneous he a tin g  o f coal could no t be detected by th e  m ost sensi
tive  m ethods availab le  w hen th e  coal w as tre a ted  und er ad iabatic  
conditions a t  tem pera tu re s below 25° C.

S tud ies of th e  effect o f m oistu re  conten t on th e  tendency o f a coal 
to  he at spontaneously  show ed th a t  th e  coal w ill heat o r  cool, de 
pend in g  on wTh e th e r m oistu re  is be ing  evapo ra ted  from  o r condensed 
on it. T h a t is, even a t tem pera tu re s reached on th e  ho tte st sum m er 
days, th e  la te n t heat absorbed by  ev ap ora tio n  o f m oisture  from  the 
coal m ay well suffice to counterbalance  th e  heat genera ted  by spon 
taneous oxidation . Som e m oistu re  seems to be req u ired  fo r  com plete 
developm ent o f spontaneous heating .

R ecent la bo ra to ry  w ork on th e  ex trac tab le  constituen ts o f coal 
shows th a t  th e  tendency o f th e  various constituen ts to  h ea t differs 
on ly  a little . A ny  co nstituen t o f the  coal substance w ill heat spon 
taneously  if  enough o f its  su rface  is exposed to th e  ac tion  o f oxygen; 
th erefo re  spontaneous h ea tin g  in  sto rage  is p robab lv  caused m ore 
o ften by a fav o rin g  sta te  o f th e  coal (o r sto rage  cond ition) th an  by 
th e  p rep o n d e ra tin g  effect o f  any  coal constituent.

Heat o f carbonization o f coal.— A  stud y  o f the  heat o f carbon iza 
tion o f coal has been com pleted. Some carbon iza tion  engineers have 
h ith e rto  believed th a t  the  so-called exo therm ic  heat, o r he at o f reac 
tio n , o f coal d u r in g  carbon iza tion  is decided enough to  be techn ica lly  
im po rta n t. R esu lts  obta ined show th a t  th is  th eo ry  can h a rd ly  fit 
coking coals, fo r w ith  these th e  he at freed  d u r in g  p r im a ry  decom po- 
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sition  m ay am ou n t to  as m uch as 10 pe r  cen t o f th a t  req u ired  fo r  
cok in g ; bu t reac tions w ith in  th e  h ig h e r tem p era tu re  ranges are  
show n to  absorb heat, so th a t , due  to  coking reactions, th e  final resu lt 
is n e ith e r a ga in  n o r loss o f heat.

Low-temperature carbonization o f Utah subbituminous coal.— A  
stud y  o f th e  lo w -tem pera tu re  carbon ization  o f U ta h  subbitum inous 
coal has show n th a t  carbon iza tion  in superheated  steam  w ill produce  
fro m  th is  coal a so lid  fue l th a t  w ill w ith s tan d  h a n d lin g  and  seems 
su itab le  fo r dom estic use. T h is  coke has been tested  in  a sm all gas 
p ro du cer  an d  has been found  to  w ork  adm irab ly . I t  y ields litt le  ta r  
m  th e  p roducer.

Reactivity o f coke.— T he  bureau  is s tu d y in g  the  co m p arative  ease 
w ith  w hich various gas-w orks cokes m ay be k ind led  an d  th e ir  te n d 
ency to  react, un d er  fixed conditions, w ith  a ir , steam , and  carbon 
dioxide. R esu lts  so f a r  obta ined show th a t  th e re  is li ttle  difference 
in  the  reac tiv ity  o f cokes m ade fro m  th e  sam e coal by  va rious in 
d u s tr ia l g a s -m an u fac tu rin g  processes.

Gases from  low-temperature carbonization.— T h e  gas g iven  off in  
th e  lo w -tem pera tu re  carbon iza tion  o f coal w as stu d ied  to  ascerta in  
th e  com position o f th e  gas w hen carbon iza tion  h a d  been effected by  
in te rn a l he a tin g  w ith  su perheated  steam  an d  by  ex te rn al heating . 
A  U ta h  subb itum inous coal w as used  fo r th e  la rg e r  p a r t  o f th e  w ork. 
A dd itio n a l sam ples o f gas fro m  P it ts b u rg h  coal carbon ized  by  ex 
te rn a l h ea tin g  were also tested.

L ow -tem pera tu re  fra c tio n a tio n  m ethods w ith  chem ical exam in a 
tion  o f th e  frac tio ns were em ployed fo r  m ak in g  th e  analyses. T he  
resu lts  ob tained seem to  be new  in  th e  field o f low -tem pera tu re  c a r 
bon ization .

Composition o f oils from  low-temperature distillation o f coal.— 
T h e  chem ical id e n tity  o f th e  p rin c ip a l hyd rocarbons in  th e  oils re 
coverable fro m  the  gas ob tained in  th e  lo w -tem pera tu re  d istilla tion  
o f U ta h  coal has been established an d  th e ir  am ounts have  been closely 
estim ated . These oils consist o f sa tu ra te d  and  u n sa tu ra ted  a lip ha tic  
and  na ph th en ic  hydrocarbons w ith  bo iling  po in ts  up  to  200° C. Tw o 
p a r ts  o f th e  un sa tu ra ted  hydro carb ons w ere p resen t to  one o f th e  
sa tu ra te d  hydrocarbons. T he physica l p rop e rtie s m ade th e  m ate 
ria l resem ble casing-head gasoline. T he heav ier oils and  ta rs  p ro 
duced un d er definitely  know n cond itions by  lo w -tem pera tu re  d is 
ti lla tio n  have been collected fo r chem ical exam in ation  d u r in g  th e  new 
fiscal year.

Synthetic  m otor fu e l from  water gas.— E q u ip m en t has been as 
sem bled fo r  use a t h ig h  p ressures an d  te m pera tu re s in  th e  ca ta ly tic  
conversion o f coal ( th ro u g h  w a te r gas) to  m ethano l and  o th er o r 
gan ic  com pounds and  m ix tu res su itab le  fo r  m otor fue ls  and o ther 
pub lic needs. T he p re lim in a ry  tests  o f th e  syntheses them selves can 
now proceed.

Sm oke abatement.— T he bureau  has given techn ica l advice in  smoke- 
ab atem en t cam paigns, especially  in  S t. L ouis, w here civic o rg an iz a 
tio n s are  w ag ing  w a r on the  smoke nuisance.

M anufactured gas on Pacific coast.— R elative  prices th re a ten  to 
d islodge oil from  its  dom in an t position  as th e  source o f m anu fac 
tu re d  gas on the  Pacific coast. T he  Pacific coast gas research  coun 
c il requested the  bu reau ’s cooperation  in  a stud y  o f fu tu re  fuel su p 



plies and  o f technica l processes app licab le  to  variou s fuels. A  re p o rt 
on th e  sub ject was p re pa re d .

Fuel econorrvy in  Government buildings.— S ub sta n tia l economies 
follow ed th e  fuel-econom y su rvey o f G overnm en t bu ild ings, w hich 
w as continued d u r in g  th e  p a s t fiscal year. F u e l-b u rn in g  p lan ts  o f 
va rious G overnm en t d epa rtm en ts w ere tested to de term ine  th e ir  
efficiency and  ascerta in  how  i t  m ig h t be increased w ith ou t cost. T ests  
a t  th e  C ap ito l pow er p la n t led  to  a sav ing  o f $9,000 in  fuel cost d u r 
in g  th e  year, w ith  a sav ing  o f $50,000 a y ea r as a  goal. T h e  sub sti 
tu tio n  o f m odern  equipm en t fo r  w orn -o u t a p p a ra tu s  a t  th e  P o s t 
Office p la n t should , i t  is in d ica ted , save $25,000 a ye ar  in  o p e ra tin g  
expenses.

V ery  tru ly  yours,
Scot t  Tur ner , 

Director, Bureau o f Mines.
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, Int er  Amer ican High Commisson,
W ashington, J u ly  1, 1926.

H on. Her ber t  Hoover ,
United States Section , In te r  Am erican H ig h  Commission.

My Dear  Mr. Chair man : D u rin g  th e  fiscal year  1925-26 th e  com 
m ission has d irec ted  its  ac tiv ities to w ard  th e  p rep a ra tio n  o f several 
pub lica tions, in  the  p re lim in a ry  w ork  in  conjunction  w ith  P a n  A m er 
ican conferences, p a rtic ip a tio n  in th e  conferences them selves, and  in  
m uch genera l w ork  re su lt in g  fro m  conventions approv ed  a t p rev ious 
m eetings.

A m ong th e  com parative  stud ies w hich  a re  now being  m ade, or 
w hich have  been p rin ted ' o r are  in  process o f p r in tin g  a t th e  p resen t 
tim e, are  the  fo llow ing :

1. Sections Nos. I  and  5 o f  th e  series “ R ep o rt R eg a rd in g  the  L aw s 
G overn ing  S tock C orpora tion s on th e  A m erican  C on tinen t " have  been 
p re p a re d  fo r  pub lica tion . Section 4 deals w ith  th e  m ost im p o rta n t 
p rov isions re la tin g  to  ta x a tio n  o f com panies in  th e  various L a tin  
A m erican  R epublics. Section 5 ou tlines briefly  th e  position  o f  cor 
po ra tio n s un d er S ta te  and  F ed e ra l law s in  th e  U n ite d  S ta tes. T he 
p ro o f re ad in g  o f th is  m a te ria l is now in progress.

2. T he  d irec to ry  o f the  I n te r  A m erican  H ig h  C om m ission, inc lud 
ing  the  cen tra l executive council and  a ll n a tio n a l sections, has been 
edited . T he  la te st p rev ious rev ision o f th e  lis t w as m ade in  1922.

3. “ M arine  Insu rance  an d  G enera l A verage  C om p arativ e  A m erican  
L eg isla tion  an d  th e  Y o rk -A ntw erp  R ules ”  has been com pleted a n d  is 
now being p rin ted .

4. A  com parison  o f reg u la tio ns ex istin g  in  the  va rious L a tin  A m er 
ican co un trie s and  in  th is  co u n try  re la tiv e  to  b ills  o f exchange has 
been begun, an d  it is expected w ill be ready  fo r  p r in t in g  Shortly.

S evera l s tud ies have  been p re p a re d  re la tin g  to  s tan d a rd iza tio n  o f 
specifications in various trad es  in  cooperation  w ith  th e  D ep artm en t 
of Com m erce. I n  th e  la s t y ea r  14 sets o f these pub lica tion s have  
been d istr ib u te d .

In  p re p a ra tio n  fo r  th e  M otor R oads C onference, w h ich  was held 
a t B uenos A ires in O ctober. 1925, th e  cen tra l executive council com 
p iled an E n g lish -S p an ish  vocabulary  o f technica l te rm s used in  road  
bu ild ing . G enera l w ork, p re lim in a ry  to  th e  m eeting, w as done in  
ou r offices, an d  a rep resen ta tive  was sent to  a tten d  th e  conference 
itse lf. T he  h isto rica l section o f th e  re p o rt o f th e  conference w as 
also p rep a red  by th e  cen tra l executive council.
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T h e  usual rou tine  p rocedure , w hich  is so burdensom e in  p re p a ra 
t io n  fo r  these m eetings, w as also shared  by th e  com m ission in  con 
nection  w ith  th e  P a n  A m erican  Jo u rn a lis ts ’ Conference. T ra n s la 
tions and p re p a ra tio n  o f correspondence, as w ell as ac tual p a r tic ip a 
tio n  by a m em ber o f th e  com m ission in  th e  p rog ram  itse lf , com 
p r ised  ou r p a r t  in  th e  m eeting.

P re lim in a ry  steps fo r  th e  Second C onference on S ta n d a rd iz a tio n  
o f Specifications, w hich  w ill be held  in  1927 a t  W ash in g ton , have 
been taken . I t  has a lre ady  necessitated  tra ns la tion s, correspondence, 
an d  th e  usual rou tine  procedure.

T h e  pe rm ane n t p ro g ram  o f th e  com m ission, necessita ting  in te n 
sive stud y  fo r  pu rposes o f rev ision, has received a tten tio n  in  a n tic ip a 
tion  of th e  second genera l m eeting , w hich  is  scheduled to  be held a t 
R io de Ja n e iro  in  th e  m idsum m er o f 1927.

I n  connection w ith  a ll th e  subjects o f th e  p ro g ram  th ere  a re  a t 
a ll tim es in fo rm atio n  and  recom m endations to  be d is tr ib u te d  o r in 
te rchang ed  am ong th e  various sections o f th e  commission. T h e  usual 
in te rch an ge  has been effected th ro u g h  th e  cen tra l executive council 
d u r in g  th e  p a s t year.

T h e re  m ay now  be added to  th e  l is t  o f coun tries w hich have ra tified  
the  convention on tra d e -m ark s H a it i  and  C osta R ica. T he D o m in i 
can  R epub lic , H a iti ,  and  th e  U n ite d  S ta te s have  ra tified  th e  con 
vention  on classification o f m erchandise . T h e  convention  re la tin g  
to p u b lic ity  o f custom s reg u la tio ns  has been ra tified  by C osta R ica, 
D om in ican  R epublic, H a iti ,  an d  th e  U n ite d  S ta tes. T he  com m ission 
has cooperated  w ith  th e  U n ite d  S ta te s C ham ber o f  Com m erce in  an 
en deav or to  ob ta in  ra tif ica tion  o f th e  com m ercial a rb itra tio n  con 
vention  by Costa R ica  and M exico th ro u g h  th e  good offices o f cham 
bers o f com m erce o f and  situ a te d  in  th e  respective  countries.

R espectfu lly ,
J .  Homer  But l er ,

A cting  SeCretai'y.
o




