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Chart 1. DISABLING WORK INJURIES 
IN THE BOILERSHOP-PRODUCTS INDUSTRY 

By Part of Body Injured, 1951
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I n j u r i e s  a n d  A c c i d e n t  C a u s e s  in  t h e  

B o i l e r s h o p - P r o d u c t s  I n d u s t r y  *

SUMM&HT

D esp ite  the  obvious need fo r  end v id e  use  o f M echanical l if t in g  equip­
ment in  the  in d u stry , son s I#  percent o f the in ju r ie s  In  bo ile rshop -p rod ncts 
plants occur in  the  course o f manual hand ling o f M a te ria ls* In  the  pe riod  
covered by t h is  su rvey, 19$1, the m ost cannon s in g le  in ju ry  experienced in  
the in d u stry  was back s t r a in  from  ove rexe rtion * A  su b sta n tia l number o f 
b ru ise s and fra c tu re s o f the fe e t and toe s ware a lso  a sso c ia te d  w ith  m anual- 
hand ling op e ra tion s*

The next la rg e st  volume o f s in g le  in ju ry  co n siste d  o f eye ir r it a t io n s  
produced b y fo re ig n  bod ies e n te rin g  the eye* These f ly in g  p a rt ic le s  most 
coononly o rig in a te d  in  handtool and machine op e ra tion s*

Both hasardous w orking co n d itio n s and unsafe  a c ts had a  p a rt in  the 
occurrence o f m ost o f the  reported  acc id e n ts* G ene ra lly, the  in te rre la t io n ­
sh ip  was such th a t i f  e ith e r o f these  accident fa c to rs had been e lim inated  
the  accidents would not have happened* Hasardous co n d itio n s were id e n tifie d  
in  about 90 percent and unsafe acts in  a t le a st  8J> percent o f the cases stu d ie d *

The most commonly encountered hasardous w orking co n d itio n  1/ wee the 
la c k  o f adequate he lp  in  m oving heavy m a te ria ls* O ther hasardous co n d itio n s 
fre q u e n tly  co n trib u tin g  to  the  occurrence o f accidents in cluded : I mproperl y
p ile d  o r p laced m etal sto ck  and a ssem blies }  la c k  o f adequate p e rsona l sa fe ty  
equipment fo r  mach ine  and handtool ope ration s; la c k  o f guards a t the p o in t o f 
operation  o f m achines end hand to o ls ; and de fe cts in  w orking su rfa ce s, hand- 
t o d s ,  m etal sto ck, assem b lie s, e tc *

*T h ls  re p o rt was prepared in  the  D iv is io n  o f In d u s t r ia l H asards, Bureau 
o f Labor S t a t is t ic s ,  U* S * Department o f Labor,by Frank S * M cK Iroy and 
George R * McCormack*

1 /  Fo r d e fin it io n s  o f hasardous w orking co n d itio n  and unsafe  act, see 
Scope o f Su rvey end D e fin it io n s, p . 2.

1
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N early  h a lf  o f the recorded unsafe a c ts f e l l  in  the genera l category o f 
"ta k in g  an unsafe  p o sit io n  o r postu re . "  Prom inent in  t h is  group were the 
sp e c if ic  a c ts o f in a tte n tio n  to  fo o tin g , in a tte n tio n  to  surro un d in g s, expo­
su re  under suspended lo ad s, and exposure to  f a llin g  o r s lid in g  ob jects. O ther 
unsafe  a c ts o f frequent occurrence included : G rip p in g ob jects In se cu re ly ; 
ta k in g  wrong ho ld  o f ob jects; fa ilu re  to  b lo ck  ob jects a g a in st unexpected 
movement; unsafe  p lac in g  o r lo ad in g  o f m a te ria ls; and fa ilu re  to  wear sa fe  
a t t ire .

SCOPE OF SURVET AND DEFIN ITIONS

D uring 1952, the Bureau o f Labor S t a t is t ic s  conducted a sp e c ia l,d e ta ile d  
su rvey, covering the preceding year, o f w o rk -in ju ry  ra te s in  the b o ile rsh o p - 
products in d u stry . The f in a l re p o rt o f th at study, B IS  Report 28 ,In ju ry  Rate 
V a ria tio n s in  the B o ile rshop -P rod ucts In d u stry , 1951, presented a d e ta ile d  
an a lysis o f injury rates ty  product, plant size, region, and operating departments. 2/

The cu rren t study was designed to  supplem ent the 1951 in ju ry -ra te  su rvey 
by p re sen tin g  in fo rm ation  a s to  how and why in ju ry -p rod u c in g  accidents occur 
in  the in d u stry . Such in fo rm ation  he lp s to  id e n t ify  the hazards and unsafe  
p ra c tice s w hich most commonly lead  to  accidents and thereby se rve s a s a spe­
c if ic  gu ide  to  accident-p revention  a c t iv it ie s .

The data fo r  th is  stud y  were co lle cte d  in  p e rsona l v is it s  o f Bureau 
re p re se n ta tive s to  136 b o ile rshop -p rod ucts p la n ts. The pe riod  covered was the 
same as th a t fo r  the in ju ry -ra te  su rvey (calendar year, 1951)* A lthough t h is  
re su lte d  in  a conside rab le  tim e la g  fo r  re p o rtin g  the fin d in g s  o f the study, 
the re  i s  no evidence th a t the  pattern  o f accidents has changed d u rin g  the 
in te rv a l, e sp e c ia lly  sin ce  the methods o f operations have changed l i t t le  in  
the in d u stry  d u rin g  the p e riod . These 136 p la n ts employed n e a rly  28,000 
w orkers, about hh percent o f a l l  w orkers in  the in d u stry . S in ce  the objec­
t iv e  was to  ob ta in  in d iv id u a l accident case reco rd s, o n ly  p la n ts w hich had 
p re v io u sly  reported  the occurrence o f some in ju r ie s  were v is it e d .  The ave r­
age in ju ry -freq u e ncy  ra te  o f the p la n ts surveyed, 32.5, the re fo re , was h igh e r 
than the in d u stry  average, 28.5, because o f the e xc lu sio n  o f "no  in ju ry  
e stab lishm ents• " 2/

The Bureau re p re se n ta tive s tran scrib e d  the fo llo w in g  data from  the o r ig i­
n a l accident reco rd s o f the p la n ts: (a ) p lace  where the accident occurred;
(b ) nature o f in ju ry  and p a rt o f body in ju re d ; (c ) ob ject o r substance pro­
ducing the in ju ry ; (d ) type o f accident; and (e ) hazardous w orking co n d itio n  
and/or unsafe  a c t le ad in g  to  the accident. In d iv id u a l case  reco rd s fa r  2,017 
d isa b lin g  in ju r ie s  were co lle c te d . Included  were 5 f a t a lit ie s ,  1  perm anent- 
to ta l d is a b ilit y ,  and 103 perm anent-partia l d is a b ilit ie s . The o ther 1,908 
cases were tem porary-tota l d is a b ilit ie s  •

2/ T h is re p o rt may be obtained fre e  o f charge upon request to  the IT. S . 
Department o f Labor’s  Bureau o f Labor S t a t is t ic s •

3/ The in ju ry -freq u e ncy  ra te  i s  the average number o f d isa b lin g  work 
in ju r ie s  per m illio n  hours worked.
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The d e fin it io n s  o f the se ve ra l d is a b ilit y  c la s s if ic a t io n s  a s ap p lied  in  
t h is  su rvey are a s fo llo w s: h /

F a ta lity .— A death re su lt in g  from  a work in ju ry  i s  c la s s if ie d  as a work 
fa t a lit y  re g a rd le ss o f the tim e in te rve n in g  between in ju ry  and death.

Perm anent-Total D is a b ilit y .— A i in ju ry  other than death w hich perm anently 
and t o ta lly  in cap ac ita te s an employee from  fo llo w in g  any g a in fu l occupation 
i s  c la s s if ie d  as perm anent-total d is a b ilit y .  The lo s s ,  o r com plete lo s s  o f 
u se , o f any o f the fo llo w in g  in  one accident i s  considered perm anent-total 
d is a b ilit y :

(a ) Both eyes; (b ) 1 eye and 1 hand, o r arm, o r le g , o r fo o t;
(c ) any 2 o f the fo llo w in g  not on the same lim b: hand, arm, fo o t,
o r le g .

Perm anent-Partia l D is a b ilit y .— The complete lo s s  in  one accident o f any 
member o r p a r i o f a member o f the body, o r any permanent im pairm ent o f func­
t io n s  o f the body o r p a rt the reo f to  any degree le s s  than perm anent-total 
d is a b ilit y  i s  c la s s if ie d  a s pertaanent-partia l d is a b ilit y ,  re g a rd le ss o f any 
preexisting d is a b ilit y  o f the in ju re d  member o r im paired body fu n c tio n . The 
fo llo w in g  in ju r ie s  are not c la s s if ie d  a s perm anent-partia l d is a b ilit ie s :
(a ) h e rn ia , i f  i t  can be rep a ired ; (b ) lo s s  o f f in g e rn a ils  o r to e n a ils;
(c ) lo s s  o f teeth; (d ) d isfigu rem ent; (e ) s t ra in s  o r sp ra in s not causing 
permanent lim ita t io n  o f m otion; and ( f ) fra c tu re s h e a lin g  com pletely w ithout 
d e fo rm itie s o r d isp lacem ents•

Tem porary-Total D is a b ilit y .--A n y  in ju ry  not re su lt in g  in  death o r perma­
nent im pairm ent i s  c la s s if ie d  a s a tem porary-tota l d is a b ilit y  i f  the in ju re d  
person, because o f h is  in ju ry , i s  unable to  perform  a re g u la rly  e sta b lish e d  
Job, open and a va ila b le  to  him, d u rin g  the e n tire  tim e in te rv a l corresponding 
to  the hours o f h is  re g u la r s h if t  on any one o r more days (in c lu d in g  Sundays, 
days o ff, o r p la n t shutdow ns) subsequent to  the date o f in ju ry .

The accident-cause  a n a ly s is  procedure used in  t h is  study d if fe r s  in  
some re sp ects from  the procedures sp e c ifie d  in  the Am erican Standard Method 
o f Com piling In d u s t r ia l A ccident Causes. The d e v ia tion s from  the Standard 
in c lud e  the in tro d u c tio n  o f an a d d itio n a l a n a ly s is  fa c to r, termed the "sou rce  
o f in ju ry " and m od ifica tion  o f the standard d e fin it io n s  o f some o f the other 
fa c to rs. These changes perm it more accurate c ro ss c la s s if ic a t io n s •

Source o f In ju ry ;— The standard c la s  s if ic a t io n  p rovide s fo r  the se le c ­
t io n  o f one "agency" in  the  a n a ly s is  o f each accident. By d e fin it io n , t h is  
agency may be e ith e r (a ) the object o r substance w hich was unsafe  and thereby

lj/  See Am erican Standard Method o f Com piling In d u s t r ia l In ju ry  Rates, 
approved by the Am erican Standards A sso c ia tio n , October 11, 19U5, p . 6 .
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contribu ted  to  the occurrence o f the accident, o r (b ) in  the absence o f such 
an ob ject o r substance, the ob ject o r substance most c lo se ly  re la te d  to  the 
in ju ry * Under t h is  d e fin it io n , the re fo re , a ta b u la tio n  o f "a ge n c ie s" fo r  a 
group o f accidents in c lud e s ob jects o r substances w hich nay have been in he r­
e n tly  sa fe  and unre lated  to  the occurrence o f the acc id e n ts, a s n e ll as those 
w hich le d  to  the occurrence o f the acc id en ts because o f th e ir  co n d itio n , 
lo c a tio n , stru c tu re , o r method o f u se * The development o f the c la s s if ic a t io n  
"sou rce  o f in ju ry ” rep re sen ts an attem pt to  separate and c la s s if y  sep a ra te ly  
these  two agency concepts*

The "sou rce  o f in ju ry ," a s used in  t h is  study, i s  the ob ject, substance, 
o r b o d ily  re a c tio n  w hich a c tu a lly  produced the in ju ry , se lected  w ithout regard 
to  i t s  sa fe ty  c h a ra c te rist ic s  o r i t s  in flu ence  upon the cha in  o f events con­
s t it u t in g  the accident*

Accident Type.— As used in  t h is  study, the accident-type  c la s s if ic a t io n  
assigned  to  each accident i s  p u re ly  d e sc rip tiv e  o f the occurrence re su lt in g  
in  an in ju ry , and i s  re la te d  sp e c if ic a lly  to  the source o f in ju ry * I t  in d i­
cates how the in ju re d  person came in to  contact w ith , o r was affected  by, the 
p re v io u sly  se lected  source o f in ju ry , as fo r  example, by "s t r ik in g  a g a in st" 
the named source o f in ju ry * The d e fin it io n  rep resen ts a change from  the 
standard procedure in  two re sp e cts: F ir s t ,  the accident-type  c la s s if ic a t io n  
i s  s p e c if ic a lly  re la te d  to  the p re v io u sly  se lected  source o f in ju ry ; second, 
the sequence o f se le c tin g  t h is  fa c to r i s  sp e c ifie d *

Hazardous W orking C ond ition . — Under the standard d e fin it io n , the hazard­
ous w orking cond itio n  in d ica te d  in  the a n a ly s is  i s  defined a s the "un safe  
m echanical o r p h y sic a l co n d itio n  o f the se lected  agency w hich could  have been 
guarded o r co rre cte d ." An example o f such a hazard i s  the la c k  o f a  guard 
fo r  a p re ss* T h is im p lie s the p r io r  se le c tio n  o f the "agency" but does not 
p rovide  fo r  re co gn itio n  o f any re la t io n sh ip  between the hazardous cond itio n  
and accident-type  c la s s if ic a t io n s *  Nor does the standard p rovide  fo r  any 
d e fin ite  re la tion sh ip  between the "agency" and the "accident typeP c la ss ific a tio n s.

To p rovide  c o n tin u ity  and to  e sta b lish  d ire c t re la t io n sh ip s among the 
v a rio u s a n a ly s is  fa c to rs to  perm it c ro ss c la s s if ic a t io n ,  the standard  d e fin i­
tio n  was m odified fo r  t h is  study to  read: "The hazardous w orking cond itio n
i s  the hazardous cond itio n  w hich perm itted o r occasioned the occurrence o f 
the se le cted  accident ty p e *" The hazardous-cond ition  c la s s if ic a t io n ,  there­
fo re , was se lected  a fte r the determ ination o f the accident-type  c la s s if ic a ­
t io n * I t  rep re sen ts the p h y sic a l o r m echanical reason  fo r  the occurrence o f 
th at p a rt ic u la r accident w ithout regard  to  the f e a s ib ilit y  o f guard ing o r 
co rre c tin g  the co n d itio n *

E lim in a tio n  o f the cond itio n  "w hich could have been guarded o r co rrected " 
i s  based upon the prem ise that s t a t is t ic a l a n a ly s is  shou ld  in d ica te  the  e x is t ­
ence o f hazards, but shou ld  not attem pt to  sp e c ify  the fe a s ib ility  o f corrective 
m easures*
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Agency o f A ccident*— For the purpose o f t h is  study, the agency o f a c c ir  
dent was defined as "the  ob ject, substance, o r prem ises in  o r about which the 
hazardous cond ition  e x iste d ," a s, fo r example, the p re ss which was unguarded. 
It s  se le c tio n , the re fo re , i s  d ire c t ly  a ssoc ia ted  w ith  the hazardous cond itio n  
le a d in g  to the occurrence o f the accident and not w ith  the occurrence o f the 
in ju ry . In  many in stan ce s, the source o f in ju ry  and the agency o f accident 
are id e n tic a l. The two c la s s if ic a t io n s ,  however, avo id  any p o s s ib ilit y  o f 
am biguity in  the in te rp re ta tio n  o f the "agency" ta b u la tion .

Unsafe A ct.— The unsafe act d e fin it io n  used in  th is  su rvey i s  id e n tic a l 
w ith the standard d e fin it io n ; i.e . ,  "th a t v io la t io n  o f a commonly accepted 
sa fe  procedure which re su lte d  in  the se lected  accident typ e ."

THE INDUSTRY AND IT S  HAZARDS

The bo ile rshop -p rod ucts in d u stry  i s  composed o f "e stab lishm ents p rim a rily  
engaged in  m anufacturing in d u st r ia l, power, and m arine b o ile rs ; smoke sta ck s; 
heavy tanks; and other b o ile rsh o p  p roducts; and fab rica te d  p la te  work which 
in vo lve s the c u ttin g , punching, bending, and shap ing o f ste e l p la te s fo r other 
in d u strie s, o r fo r  assem bly on the jo b ." 5/

The la rg e r b o ile rsh o p s tend to  concentrate on p roduction  item s and are 
commonly departm entalized. Workmen in  such shops u su a lly  perform  o n ly  1 o r 2 
sp e c ific  operation s, becoming e sp e c ia lly  adept a t them. In  the m isce llaneous 
ste e l-p la te  fa b ric a tin g  p la n ts, the end products are u su a lly  custom made ac­
cord ing to  the sp e c ific a tio n s o f a contract. Large p la n ts in  th is  group gen­
e ra lly  have departm entalized th e ir  operation s, hat w orkers in  the sm all p la n ts 
fre q u en tly  perform  a number o f operation s, o ften  being assigned  to complete 
major p o rtio n s o f a p a rtic u la r job. As a re su lt, the sm a ll p la n ts have l it t le  
o r no departm ental o rgan iza tion .

Whether the operations are departm entalized o r not, however, they fo llo w , 
b a s ic a lly , the same general pattern. M etal sto ck  is  la id  out by maxicing, i t  
i s  then cut and shaped, and f in a lly ,  i t  i s  assem bled.

Layout.— The layou t area i s  u su a lly  located  near the storage  yard  from 
which m etal stock may be ca rrie d  by cranes o r other m echanical hand ling equip­
ment. A la yo u t man, fo llo w in g  a tem plate o r b lue  p rin t, marks the stock  w ith 
a center punch, cha lk, o r p a in t, to  in d ica te  the operations which are to  be 
perform ed. Tenplates may be made o f m etal, wood, o r paper depending on the 
extent o f th e ir  use.

The c h ie f hazards o f the layou t departm ents are those a sso c ia te d  w ith 
hand ling m a te ria ls. S tra in e d  m uscles through overexe rtion  and lace rated  hands

Lcter
Standard In d u str ia l C la s s if ic a t io n  Manual, Executive O ffice  o f the 

P re sid en t, Bureau o f the Budget, November, 19U5 (V o l. 1, P t. 1, p. 53 ).
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o r  f in g e r s  from  c o n ta c t  w ith  s t e e l  s l i v e r s  may r e s u l t  from  l i f t i n g ,  tu r n in g ,  
and c a r r y in g  m e ta l s t o c k .  In  a d d i t io n ,  workmen may drop m a te r ia l  on t h e i r  
f e e t  o r  s e t  i t  down on t h e i r  hands o r  f i n g e r s .  When i t  i s  moved b y  cra n e  o r  
o th e r  eq u ip m en t, w orkers under t h a t  equipm ent may be s tr u c k  b y  th e  s l in g lo a d  
o r  b y  m a te r ia l  f a l l i n g  from  i t .  Workmen may p in c h  t h e i r  f i n g e r s  w h ile  h ook in g  
o r  clam ping lo a d s  and , u n le s s  a  h a n d lin e  i s  u s e d ,  th e y  may c r u sh  t h e i r  f in g e r s  
i n  th e  s l i n g  a s  th e y  g u id e  th e  lo a d .

Some p la n t s  make t h e i r  own te m p la te s .  In  t h a t  w ork , h azard s a s s o c ia t e d  
w ith  m achine o p e r a t io n s  a r e  common. Workmen may come i n  c o n ta c t  w ith  th e  
p o in t s - o f - o p e r a t io n  o f  c i r c u la r  saw s and o th e r  m ach in es; th e y  may be cau gh t  
b y unguarded b e l t s ,  g e a r s ,  e t c . ;  o r  th e y  may be s tr u c k  b y  o b j e c t s  throw n b y  
th e  m a ch in es, i . e . ,  k ic k b a c k s . In  a d d i t io n ,  i n  th e  m anufacture o f  wood 
t e m p la te s ,  saw d u st may be b low n or  throw n in t o  workmen’ s  e y e s .

Haphazard p i l i n g  i n  s to r a g e  y a rd s  may c a u se  p i l e s  o f  m a te r ia ls  t o  c o l ­
la p s e  on workmen. Uneven w orking s u r fa c e s  p r e s e n t  s l ip p in g  and t r ip p in g  
h a za rd s w h ich  are a c c e n te d  by p oor h o u sek eep in g  su ch  as p a in t ,  s p i l l e d  o r  
dropped, on  f l o o r s .  F in g e r s  o r  hands may be b r u is e d  th ro u g h  th e  m isu se  o f  
hammers, u se d  w ith  c e n t e r  punches in  marking th e  s t o c k .

Machine O p e r a tio n s . — The m eta l s t o c k  a f t e r  la y o u t  u n d ergoes a s e r i e s  o f  
m achine o p e r a t io n s  w here equipm ent o p e r a to r s  p erform  work a s  in d ic a t e d  b y  th e  
la y o u t  men. S to c k  i s  c u t  t o  s i z e  w ith  a b urn in g to r c h  o r  m achine sh e a r s  and  
th e  ed g es a re  sm oothed b y  a p la n e r  or  g r in d in g  w h e e l. R o l l s  bend or cu rv e  
s t e e l  p l a t e s  t o  form  s h e l l s  f o r  b o i l e r s  and ta n k s . P r e ss  b ra k es and b en d in g  
rams form  a n g le s  i n  th e  m eta l and tu b e -b e n d in g  m achines shape b o i l e r  tu b e s  
w ith o u t  b u c k lin g  t h e i r  w a l l s .  F in a l ly ,  d r i l l s  and ream ers are  used , t o  c u t  
h o le s  f o r  r i v e t s .

H azards a s s o c ia t e d  w ith  th e  o p e r a t io n  o f  pow ered equipm ent are  common in  
th e s e  d ep a rtm en ts . P o in t s - o f - o p e r a t io n  a re  f r e q u e n t ly  unguarded a s  a re  g e a r s ,  
b e l t s ,  p u l l e y s ,  e t c .  T hese h a za rd s f r e q u e n t ly  a re  i n t e n s i f i e d  b y  th e  im proper  
la y o u t  o f  o p e r a t io n s .  In ad eq u ate  sp a c e  and la c k  o f  c l e a r  p assagew ays may 
r e q u ir e  equipm ent o p e r a to r s ,  a s  w e l l  as o th e r s  w orking i n  th e  a r e a , t o  p a s s  
near th e  danger p o i n t s .

In  a d d it io n  to  th e  h azard  o f  b e in g  cau gh t i n ,  o r  b e in g  s tr u c k  b y , m oving 
p a r t s  o f  eq u ip m en t, workmen i n  th e s e  o p e r a t io n s  a r e  l i k e l y  t o  s u f f e r  i n j u r i e s  
by c o n ta c t  w ith  sh a rp -ed g ed  m eta l c h ip s .  Som etim es, th e  c h ip s  a re  thrown b y  
th e  m achines and p r e s e n t  a s e r io u s  ey e  h a za rd . The m ost common, b u t  l e s s  
s e r i o u s ,  in j u r y  c o n s i s t s  o f  c u t  o r  la c e r a t e d  hands e x p e r ie n c e d  in  rem oving th e  
c h ip s  from  m a ch in es, e s p e c i a l l y  d r i l l s .  O c c a s io n a l ly ,  th e  c h ip s  are  h o t  and  
may produce b u r n s .

The movement o f  s t o c k  from  one o p e r a t io n  t o  a n o th er  i s  a danger in  m achine 
o p e r a t io n s .  Large and h eavy  p ie c e s  o f  m eta l a r e  u s u a l ly  tr a n sp o r te d  b y  crane  o r  o th e r  m ech a n ica l equipm ent b u t  sm a ll p i e c e s  a re  g e n e r a l ly  moved b y  hand o r  h an d tru ck . The h a n d lin g  h a za rd s n o ted  u n d er th e  la y o u t  d epartm ents a r e ,  
t h e r e f o r e ,  common i n  m achine o p e r a t io n s .
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O i ls  are  u se d  e x te n s iv e ly  a s lu b r ic a n t s  and c o o la n ts  in  many o f  th e se  
o p e ra t io n s . P ro lo n ge d  c o n ta c t  w ith  th e se  o i l s  may produce d e rm a to s is . In  
a d d it io n ,  th e  lu b r ic a n t s ,  when s p i l le d  o r  dropped on th e  f lo o r s ,  c re a te  
s l ip p in g  h a z a rd s.

S c ra p s  o f  m e ta l, d isc a rd e d  from  m achine o p e ra t io n s , a re  fre q u e n tly  dropped 
on f lo o r s  where th e y  become t r ip p in g  h a z a rd s. E le v a te d  p la t fo rm s , o fte n  un­
guarded , on  w h ich  o p e ra to rs  o f  la r g e  m achines fre q u e n t ly  s ta n d , are  an o th e r  
p o te n t ia l sou rce  o f  f a l l s .  Heavy m eta l p la te s  o c c a s io n a lly  a re  heated  to  
f a c i l i t a t e  m achine o p e ra t io n s . Workmen in  th o se  o p e ra t io n s , th e re fo re , may 
be burned.

A ssem b ly. — A fte r  th e  m e ta l h as been c u t and form ed, i t  i s  assem b led . The 
p ie c e s  may be bonded b y  e le c t r ic  w e ld in g  o r  b y  r iv e t in g .  R iv e t in g  i s  common 
i n  th e  m anufacture  o f  b o ile r s  and o th e r p re ssu re  v e s s e ls .

H azard s o r ig in a t in g  in  h a n d to o l o p e ra tio n s  are  common in  th e  a sse m b ly  
departm ents. In  r iv e t in g  o p e ra t io n s ,  th e  r iv e t in g  hammer and th e  b u ck in g  b a r  
are  th e  m ost commonly u se d  h a n d to o ls . However, ream ers a re  u sed  fre q u e n t ly  
to  a lin e  r iv e t  h o le s  b e fo re  " d r iv in g "  r iv e t s .  In  a d d it io n  to  th e  w e ld in g  
to rc h , c h ip p in g  hammers and g r in d e r s  are  u se d  e x te n s iv e ly  in  w e ld in g  o p e ra tio n s  
to  sm ooth th e  w e ld s.

C o n tac t w ith  th e  p o in t -o f -o p e r a t io n  o f  h a n d to o ls  i s  an e v e r-p re se n t  
h aza rd , s in c e  th a t  equipm ent i s  se ldom  guarded  a d e q u a te ly . E le c t r ic  handtocils, 
f re q u e n t ly  ungrounded, p re se n t a  s e r io u s  e le c t r ic a l  h aza rd . S m a ll p a r t ic le s  
throw n b y  h a n d to o l o p e ra t io n s  endanger th e  eyes o f  a l l  w orkers in  the a re a .
In  a d d it io n ,  th e  sm a ll p a r t ic le s  are  fre q u e n t ly  h o t and may i n f l i c t  b u rn s.

Is o la t in g  o r  s h ie ld in g  w e ld in g  o p e ra t io n s  in  t h i s  in d u s t r y  i s  d i f f i c u l t  
because  o f  the  s iz e  o f  the  p ro d u c ts  fa b r ic a te d .  C o n se q u e n tly , n e a r ly  a l l  
w orkers in  th e  in d u s t r y  are  su b je c te d , in  some d egre e , to  u lt r a v io le t  r a y s .  
W elders w ork o c c a s io n a lly  in  c o n fin e d  o r  c lo s e  q u a r te r s . A s a  r e s u lt ,  w e ld in g  
fum es may re p la c e  oxygen in  th o se  a re a s to  a  dangerous e x te n t u n le s s  a r t i f i c i a l  
v e n t i la t io n  i s  p ro v id e d .

H ot r iv e t s  are  u s u a lly  throw n to  th e  r iv e t in g  crew . M is  judgm ent b y  th e  
r iv e t  p a s se r  o r  b y  th e  r i v e t  c a tc h e r may r e s u lt  in  h o t r iv e t s  f a l l i n g  on o th e r  
workmen. M e ta l r iv e t s  and w e lds r e t a in  t h e ir  h e a t f o r  some tim e . Workmen 
may be b urned, th e re fo re , b y  to u c h in g  th e  h o t s u r fa c e s .

On la r g e  f a b r ic a t io n s ,  much o f  th e  a sse m b ly  w ork m ust be perfo rm ed  w e ll 
above th e  f lo o r ,  le v e l .  S a fe ty  in  th e se  o p e ra tio n s  re q u ire s  th e  p r o v is io n  o f  
s t a b le  and gu ard ed  w ork in g  s u r fa c e s .  U n fo r tu n a te ly , th e  p r o v is io n  o f  s a f e ly  
d e sign e d  w ork in g p la tfo rm s  f o r  t h is  work i s  n o t common in  th e  in d u s t r y ,  and  
th e  f a b r ic a t o r s  fre q u e n t ly  c lim b  on th e  a sse m b lie s  o r  u t i l i z e  m a k e sh ift  
p la tfo rm s  to  p e rfo rm  t h e ir  w ork. A lo n g  w ith  th e  h aza rd  o f  f a l l i n g ,  th e re  i s  
th e  p o s s ib i l i t y  th a t  the a sse m b lie s , u n le s s  se c u re ly  su p p o rte d , may c o lla p s e  
under th e  w orke rs o r  to p p le  o ve r on them .
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A C T IV IT Y  OF INJURED AT T IM E OF INJURY

More th an  th re e -fo u r th s  o f  a l l  th e  re p o rte d  in j u r ie s  o ccu rre d  in  th e  
co u rse  o f  th re e  a c t i v i t i e s — h a n d lin g  m a te r ia ls ,  u s in g  h a n d to o ls , and o p e ra tin g  
m achines (ta b le  l ) .  Two o f  e ve ry  f iv e  in ju re d  em ployees were h a n d lin g  m a te ri­
a ls  o r  equipm ent a t  th e  tim e o f  t h e ir  a c c id e n ts .  M o st o f  them were l i f t i n g  
m a te r ia ls ,  b u t o th e rs  were in ju re d  w h ile  th e y  were h o ld in g ,  c a r r y in g ,  p la c in g ,  
p u ll in g ,  p u sh in g , o r  r o l l i n g  m a te r ia ls  o r  equipm ent. In  g e n e ra l, these in ju r ie s  
were n o t se ve re — le s s  th an  5 p e rce n t o f  them r e s u lt in g  in  s e r io u s  d i s a b i l i t y .

About o n e -fo u rth  o f  th e  d is a b le d  w orkers were in ju re d  w h ile  u s in g  h and - 
t o o ls .  Those m ost fre q u e n t ly  u se d  were w e ld in g  and b u rn in g  to rc h e s j hand  
g r in d e r s ,  b u f fe r s ,  and sa n d e rs; hammers and s le d g e s j  and w renches. None o f  
th e se  in j u r ie s  r e s u lte d  in  death  and o n ly  U p e rce n t in  perm anent d i s a b i l i t y .  
However, b ecause  t h e ir  perm anent in j u r ie s  were r e la t iv e ly  se v e re , w orkers who 
were in ju re d  w h ile  u s in g  h a n d to o ls  had a s l i g h t l y  h ig h e r  ave rage  d i s a b i l i t y  
(66 d ay s) th an  th o se  who were in ju re d  w h ile  h a n d lin g  m a te r ia ls  (62 d a y s ).

One in  seven  o f  th e  in j u r ie s  o ccu rre d  in  th e  o p e ra t io n  o f  m ach ines and  
o th e r m ech an ica l equipm ent. A bout a t h ir d  o f  th e se  in j u r ie s  o ccu rre d  in  th e  
o p e ra t io n  o f  c ra n e s and o th e r h o is t in g  equipm ent. More th an  12 p e rc e n t o f  
them r e s u lt e d  in  d e a th  o r  perm anent d i s a b i l i t y .  C o n se q u e n tly , t h e ir  average  
d is a b i l i t y ,  135 d a y s , was n e a r ly  60 p e rce n t h ig h e r  th an  th e  ave rage  f o r  a l l  
in j u r ie s .

K IN D S OF IN JU R IE S  EXPERIENCED

A lth o u gh  b ack  s t r a in s  were th e  m ost common s in g le  in ju r y ,  b r u is e s  and  
c o n tu s io n s  (com m only in j u r ie s  o f  le s s  th an  ave rage  s e v e r it y )  c o n s t itu te d  th e  
la r g e s t  g e n e ra l c a te g o ry  o f  in j u r ie s — 2U p e rce n t o f  th e  t o t a l  volum e o f  d is a ­
b l in g  in j u r ie s .  (See  t a b le s  2-U . )  I t  i s  s ig n i f ic a n t ,  how ever, th a t  t h i s  i s  
a lo w e r r a t io  th an  th a t  p r e v a il in g  in  11 o f  th e  l a s t  15 in d u s t r ie s  s tu d ie d  by  
th e  Bureau. 6/

B ru ise s  and c o n tu s io n s  o ccu rre d  m ost f re q u e n t ly  in  m a te r ia l movement 
a c t i v i t i e s  b u t were a ls o  common in  h a n d to o l o p e ra t io n s .  G e n e ra lly ,  th e se  were 
in j u r ie s  to  fe e t ,  le g s ,  to e s ,  o r  f in g e r s .  The ave rage  d i s a b i l i t y  f o r  a l l

6/  In d u s t r ie s  w ith  h ig h e r  p ro p o r t io n s  o f  b r u is e s  and c o n tu s io n s  in c lu d e :  
H o s p it a ls ,  w a te r -su p p ly  u t i l i t i e s ,  w areh ou sin g and s to ra g e , and th e  fo llo w in g  
m an u fac tu rin g  in d u s t r ie s :  Pulpw ood lo g g in g ,  p ap e rb oard  c o n ta in e r s , p ap e r and
p u lp , c la y  c o n s tru c t io n  p ro d u c ts, f e r t i l i z e r ,  t e x t i le  d y e in g  and f in i s h in g ,  
b re w e rie s, and s la u g h te r in g  and  m eat p a c k in g . In d u s t r ie s  w ith  a  lo w e r p ro ­
p o r t io n  o f  b ru ise s  and c o n tu s io n s  in c lu d e : C a rp e n try , p lu m b in g, b o t t l in g  o f
s o f t  d r in k s ,  and th e  f a b r ic a t io n  o f  s t r u c t u r a l s t e e l and ornam enta l m etalw ork.
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d is a b lin g  b r u is e s  and c o n tu s io n s  was 23 d a y s— 766 d ay s each f o r  9 c a se s  w h ich  
r e s u lt e d  in  p e rm a n e n t-p a rtia l d i s a b i l i t y  and 9 d ays each  f o r  U77 su ch  in j u r ie s  
r e s u lt in g  in  te m p o ra ry -to ta l d i s a b i l i t y .

S t r a in s  and s p r a in s ,  the  second  la r g e s t  g e n e ra l c a te g o ry  o f  in j u r ie s ,  
in c lu d e d  21 p e rce n t o f  a l l  d is a b lin g  in ju r ie s  re p o rte d  (c h a r t  2 and ta b le s  2 
and 3) .  T h is  a ls o  was a  low e r r a t io  th an  th a t  p r e v a il in g  in  m ost o th e r in d u s­
t r ie s  s tu d ie d  b y  th e  Bureau. More th a n  h a lf  th e  s t r a in s  and s p r a in s  o ccu rre d  
in  m a te r ia l l i f t i n g  o p e ra tio n s  ( t a b le  U ). These were m ost commonly b ack  (o r  
tru n k ) in j u r ie s .

F ra c tu re s  constitu ted  a  h ig h  p ro p o r t io n  o f  th e  t o t a l  in ju r y  volum e— 19 per­
c e n t. 7/  T h e ir  n u m e rica l im p ortan ce , how ever, was overshadow ed b y  t h e ir  
c h a r a c t e r is t ic a l ly  h ig h  s e v e r it y .  In  th e  a g g re g a te , 38 p e rce n t o f  a l l  d is a ­
b i l i t y  days re co rd e d  were a t t r ib u te d  to  f r a c tu r e s ,  more th an  d ou b le  th e  
p ro p o r t io n  c o n tr ib u te d  b y  any o th e r c la s s  o f  in ju r y .  F iv e  o f  th e  37$ re p o rte d  
f r a c t u r e s  were s k u l l  f r a c tu r e s  and U were f r a c tu r e s  o f  th e  b ack . D e sp ite  th e  
tre n d  to  w ide r u se  o f  s a fe t y  sh o e s, to e  f r a c tu r e s  le d  th e  l i s t ,  110, fo llo w e d  
by 79 fo o t  f r a c t u r e s ,  and 72 f in g e r  f r a c tu r e s  (ta b le  5 ) .

N e a r ly  h$ p e rce n t o f  th e  f r a c tu r e s  o ccu rre d  in  m a te r ia l h a n d lin g  a c t i v i ­
t ie s ,  b u t m achine and h a n d to o l o p e ra tio n s  a ls o  produced  c o n s id e ra b le  num bers 
o f  th e se  in j u r ie s  ( t a b le  U ).

Eye in j u r ie s  produced b y  f ly in g  p a r t ic le s  were common— 9 p e rc e n t o f  a l l  
th e  d is a b lin g  in j u r ie s  re p o rte d . None o f  th e  e y e - ir r it a t io n  c a se s  r e s u lte d  
in  perm anent im pairm e nt, b u t the  r e s u lt in g  tim e lo s s  ave rage d  U d ays p e r c a se .  
These in ju r ie s  o ccu rre d  p r im a r ily  in  m achine and h a n d to o l o p e ra t io n s  ( ta b le  Ij).

S l i g h t l y  over lU  p e rce n t o f  th e  d is a b lin g  in ju r ie s  were c u ts , lace ration s^  
o r  p u n c tu re s. These tended to  be f a i r l y  se ve re  in j u r ie s — 11 o f  th e  289 re ­
s u lte d  in  perm anent im pairm ents and th e  tim e lo s s  f o r  th e  rem ainder o f  th e  
group  ave rage d  12 d ay s p e r c a se . N e a r ly  h a l f  o f  th e se  were hand o r  f in g e r  
in j u r ie s  and a p p ro x im a te ly  o n e -fo u rth  were le g  and fo o t  in j u r ie s .  M o st o f  the  
rem ainder were head in j u r ie s .  (See  ta b le  $ , )

T h is  g e n e ra l p a tte rn  o f  in ju r ie s  p re v a ile d  th ro u gh o u t th e  in d u s t r y .  No 
s ig n i f ic a n t  d if fe r e n c e s  in  th e  in ju r y  d is t r ib u t io n  were fou n d  when th e  r e p o r t ­
in g  p la n t s  were c la s s i f ie d  on a  p ro d u c t b a s is — i . e . ,  b y  h eavy  ta n k  p la n t s ,  
b o ile r  p la n t s ,  and th o se  m a n u fa c tu rin g  m isc e lla n e o u s  b o ile r sh o p  p ro d u c ts .  
S im i la r ly ,  p la n t - s iz e  g ro u p in g s  p roduced  no s ig n i f i c a n t ly  d if fe r e n t  p a t te rn s .

7/  A h ig h e r  p ro p o r t io n  th an  in  lit- o f  th e  l a s t  1$ in d u s t r ie s  s tu d ie d  b y  
th e  Bureau.
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The 2,017  d is a b lin g  in j u r ie s  s tu d ie d  in  t h is  su rv e y  in c lu d e d  5 f a t a lit ie s ,
1 p e rm a n e n t-to ta l d i s a b i l i t y ,  and 103 p e rm a n e n t-p a r t ia l d i s a b i l i t i e s . Some 
o f  th e se  s e r io u s  c a se s  r e f le c t  u n u su a l o ccu rre n ce s w h ich  m igh t be o ve rlo o k e d  
in  a g e n e ra l a n a ly s is .  O th e rs re p re se n t th e  r e s u lt s  o f  common v a r ie t ie s  o f  
a c c id e n ts  and a s su ch  em phasize th e  t h e s is  th a t  no h a za rd  can  be c o n s id e re d  
"m in o r .” T h e ir  s e v e r it y  g iv e s  th e se  c a se s  added im p ortan ce  in  th e  in ju r y  
p a tte rn .

The F a t a l i t ie s . — Two o f  th e  d e a th s r e s u lte d  from  s k u l l  f r a c t u r e s .  In  one 
in s ta n c e , an e le c t r ic ia n  was m aking r e p a ir s  a t  th e  end o f  a  t r a v e lin g  c ra n e .
A second  cran e , o p e ra t in g  on th e  same t r a c k ,  moved in  and c ru sh e d  h is  head  
betw een th e  two crane  c a r r ia g e s .  The second  death  from  a s k u l l  f r a c tu re  
r e s u lt e d  from  a  f a l l — th e  w orker was r id in g  on a  la r g e  b o i le r  s h e l l  w h ile  i t  
was b e in g  moved b y  a  cran e . He l o s t  h is  b a la n c e  and f e l l  to  the  f lo o r .

A dou b le  fra c tu re  r e s u lt e d  in  one d eath . A crew  was u n lo a d in g  an 18- in ch  
s t e e l p ip e  from  a tru c k , u s in g  s h o r t  p ie c e s  o f  s m a ll d iam eter p ip e  a s  r o l le r s .  
One o f  th e  r o l le r s  became p in ch e d  un der the  h eavy  p ip e . I t  snapped o u t o f  
p la c e  under th e  p re ssu re , s tru c k  a  member o f  th e  u n lo a d in g  crew , and th rew  him  
h e ad lon g  a g a in s t  a  s ta n c h io n  o f  th e  t ru c k . H is  neck was b roke n  and h is  s k u l l  
was fra c tu re d .

The fo u rth  f a t a l i t y  r e s u lt e d  from  a  cran e  a c c id e n t. A heavy  s t e e l p la te  
was b e in g  low ered  in t o  p la c e . A s i t  came to  r e s t  on i t s  edge, th e  c a b le  
te n s io n  s la c k e n e d , d ise n g a g in g  th e  hook. The u n su p p o rte d  p la te  to p p le d  o ve r  
on to  th e  w orker who was p re p a r in g  to  se cu re  i t  in  p la c e .

The f i f t h  f a t a l i t y  was a  d row n ing to  w hich th e re  were n o  w itn e sse s . The 
v ic t im ’ s body  was fou n d  in  a  w ate r ta n k  on w h ich  he had been w ork in g  a lo n e .

The P e rm an e n t-T o ta l D i s a b i l i t y . — T h is  was a case  o f  s i l i c o s i s ,  c o n tra c te d  
b y  a  san d  b la s t e r .

The P e rm a n e n t-P a rt ia l D i s a b i l i t i e s . — The 103 p e rm a n e n t-p a r t ia l d i s a b i l i t y  
c a se s  in c lu d e d  5>0 a m p u ta tio n s, th e  rem oval o f  2 e y e s, and 5l  b r u is e s ,  c u t s ,  
la c e r a t io n s ,  b u rn s, s c a ld s ,  f r a c t u r e s ,  and s t r a in s  w hich r e s u lt e d  in  th e  lo s s  
o f  use  o f  a body p a r t  o r  fu n c t io n  ( t a b le  2 ) .

H an d too l o p e ra t io n s  accoun ted  f o r  1 and h o rse p la y  f o r  th e  o th e r  o f  th e  2 
eye e n u c le a t io n s . In  the  f i r s t  a c c id e n t, an en p loyee  was u s in g  a  s le d g e  to  
a lin e  s t e e l on a m achine. A s he s t ru c k  th e  s t e e l,  a  sm a ll fragm e n t ch ipp e d  
from  th e  p la te  and p ie rc e d  h is  eye. In  th e  second  c a se , h o rse p la y  cau sed  an  
e x p lo s io n  w hich r e s u lte d  n o t o n ly  in  th e  perm anent eye in ju r y  b u t in  the  
p e r fo r a t io n  o f  b o th  eardrum s.

The 5>0 am pu tation s in c lu d e d  U5 f in g e r  ( in c lu d in g  thum b), 1 f o o t ,  and U 
toe  in j u r ie s .  O f th e  f in g e r  in j u r ie s ,  8 in v o lv e d  two o r  more f in g e r s .
H o is t in g  equipm ent, m o stly  c ra n e s, was r e s p o n s ib le  f o r  6 and m achines f o r  20 
o f  the  f in g e r  ( in c lu d in g  thumb) am p u ta tio n s. Included in  the h o is tin g  equipm ent
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a c c id e n ts  were U em ployees who were cau gh t in  c h a in s ,  c a b le s ,  o r  h ooks, and 2 
who were ca u gh t in  th e  g e a rs  o f  c ra n e s.

O f th e  20 am pu tation s a t t r ib u te d  to  m ach ines, 15 r e s u lte d  from  c o n ta c t  
w ith  th e  w ork in g t o o l o f  th e  equipm ent. F iv e  o f  th e  m achines were sh e a rs , 5> 
were p re s se s ,  2 were w oodw orking c ir c u la r  saw s, 1 was a  c u t o f f  m achine, another 
a p la te -b e n d in g  m achine, and th e  o th e r a  sw ed gin g m achine. In  an o th e r s im i la r  
c a se , an  em ployee had h is  f in g e r  am putated b y  th e  holddow n d e v ice  o f  a  sh e a r. 
O f th e  U re m a in in g  m achine am p u ta tio n s, g e a rs  accoun ted  f o r  2, and b e lt s  and  
c a b le s  f o r  2 .

F a l l in g  m a te r ia ls  and equipm ent were re s p o n s ib le  f o r  8 o f  the  f in g e r  o r  
thumb am pu tation s and f o r  th e  U to e  am p u ta tio n s. In  7 a c c id e n ts , th e  o b je c ts ,  
m o stly  s t e e l p la t e s ,  f e l l  from  cran e  hooks o r  c lam p s. In  2 c a se s , o b je c ts  
f e l l  from  d o l l ie s  o r  hand t ru c k s ;  in  2 , from  m ach ines; and in  an o th e r, from  a  
w orkbench.

M a te r ia ls  and equipm ent b e in g  moved b y  hand p roduced  9 f in g e r  am putations. 
S t e e l s to c k  was u s u a lly  in v o lv e d  and, m ost fre q u e n t ly , the  a c c id e n ts  o ccu rre d  
a s workmen.were p la c in g  th e  m a te r ia ls  upon m achine t a b le s .  In  one in s ta n c e ,  
how ever, an em ployee lo s t  a  f in g e r  when i t  was c ru sh e d  betw een a  g ir d e r  o f  th e  
shop and a  m achine w h ich  he was m oving.

Two men had f in g e r s  am putated w h ile  u s in g  h a n d to o ls  (a n  axe and a  hammer). 
The fo o t  am pu tation  o ccu rre d  a s  a workman sto o d  on a cran e  r a i l  to  p la c e  a  
rope  in  th e  p u lle y  o f  th e  c ran e . The crane  moved, am pu ta tin g  h is  fo o t .

The $1 lo s s - o f - u s e  c a se s  in c lu d e d  U eye and 5 o th e r head in j u r ie s ;  3 b ack  
in j u r ie s ;  2 arm, 6 hand, and lU  f in g e r  in j u r ie s ;  U le g ,  7 f o o t ,  and 3 to e  
in j u r ie s ;  and 3 c a se s  o f  m u lt ip le  in j u r ie s .  F a l l in g  m a te r ia ls  accoun ted  f o r  
11 lo s s - o f - u s e  d i s a b i l i t i e s  (a  s k u l l ,  a  hand, an arm, a  f in g e r ,  a  to e , 2 le g ,  
and k fo o t  in j u r ie s ) .  In  6 o f  th e se  c a se s , m a te r ia ls  o r  su b a sse m b lie s  f e l l  
from  h o is t in g  equipm ent. Booms o f  c ra n e s accoun ted  f o r  2 more and an in a d e ­
q u a te ly  fa s te n e d  p a r t  o f  a  fa b r ic a te d  a ssem b ly  f o r  an o th e r. The o th e r f a l l i n g  
o b je c ts  were a  scrap b o x  w h ich  f e l l  from  a  h an d tru ck  and a  s t e e l p la te  w h ich  
f e l l  from  p la te -b e n d in g  r o l l s .

E le v e n  perm anent lo s s - o f - u s e  c a se s (3 eyes, an e a r , a  w r is t ,  a  fo o t ,  h 
f in g e r s ,  and an in ju r y  a f fe c t in g  th e  body g e n e ra lly )  a ro se  from  h a n d to o l opera­
t io n s .  Hammers in f l ic t e d  h o f  th e se  in j u r ie s ,  in  3 o f  w hich  m eta l fragm e n ts  
produced  b y  b low s o f  hammers were throw n in t o  w o rk e rs ' e y e s. In  th e  fo u r th  
ca se , th e  in ju re d  w o rk e r 's  f in g e r  was c ru sh e d  between th e  h an d le  o f  a hammer 
and a b o ile r  head on w hich he was w ork in g. B u rn in g  to rc h e s  p roduced  2 in ju r ie s ;  
in  one c a se , sp a rk s  p a r t i a l l y  d e stro ye d  th e  h e a r in g  o f  an  em ployee 8/  and, in

, Under the  19$h r e v is io n  o f  th e  Am erican  S ta n d a rd  M ethod o f  R e c o rd in g
aPPr oved b y  th e  Am erican  S ta n d a rd s  A s? 6 

d i s a b i l i t y  th  p a r t ia i  lo s s  o f ' h e a r in g  w ould n o t be c la s s i f ie d  a s a  perm anent
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th e  o th e r, an a ce ty le n e  to rc h  exp loded  when th e  g a s lin e  ru p tu re d , r e s u lt in g  in  
m u lt ip le  b u rn s o f  th e  body. Two in j u r ie s  (a  f in g e r  and a w r is t )  were a t t r ib u ­
te d  to  w renches; in  b o th  c a se s , th e  w renches s lip p e d  and workmen s tru c k  o b je c ts  
(a  s t e e l p la te  and a  d r i l l  p r e s s )  w ith  S u f f ic ie n t  fo r c e  to  in ju r e  th e m se lve s  
perm an en tly . A la d le ,  a  b a r ,  and an a i r  d r i l l  accoun ted  f o r  th e  re m a in in g  3 
lo s s - o f - u s e  in j u r ie s  in v o lv in g  h a n d to o ls . In  one o f  th e se  in j u r ie s ,  a  fo u n d ry  
w orker perm anen tly  in ju re d  h is  fo o t  when he s p i l le d  h o t m eta l from  a hand la d le ,  
i n  the  se con d , a  w orkm an 's f in g e r  was p in ch e d  when the  b a r  s lip p e d  a s  he was 
u s in g  i t  to  move a s t e e l p la te ,  and in  th e  o th e r  in ju r y ,  an em p lo ye e 's f in g e r  
was cau gh t in  an a i r  d r i l l .

F a l l s  p roduced  5 perm anent d i s a b i l i t i e s  (a  s k u l l ,  a  w r is t ,  a  thum b, a  
fo o t ,  and a  g e n e ra l body in j u r y ) .  In  th e  la t t e r  c a se , th e  w orker f e l l  UO fe e t  
from  a la d d e r  to  a  co n cre te  f lo o r ,  e x p e r ie n c in g  m u lt ip le  f r a c tu r e s  o f  the  le g ,  
arm, c h e s t, and p e lv is .

Ten workmen were perm anen tly  in ju re d  when th e y  were squeezed b y  m oving  
o b je c ts .  Four o f  them  cru sh e d  t h e ir  f in g e r s  under o r  betw een o b je c ts  w h ich  
th e y  were h a n d lin g . One o f  the  workmen su ffe re d  a  hand in ju r y ,  an o th e r a  f in ­
ge r  in ju r y  when th e y  were cau gh t betw een crane  lo a d s  and o th e r o b je c ts , and a  
t h ir d  in ju re d  h is  le g  when he was cau gh t betw een th e  c a r r ia g e  o f  a  cran e  and a  
w a ll.  One em ployee had h is  f in g e r  c ru sh e d  b y  th e  le v e r  o f  a p re s s ,  an o th e r  
had h is  thumb mashed a s he was h it c h in g  a  t r a i l e r  to  a  t r u c k ,  and a  t h ir d  had  
h is  to e s  cru sh ed  in  p la te -b e n d in g  r o l l s  when he s to o d  on a  p la te  b e in g  fe d  in to  
th e  r o l l s .

Two men p e rm an en tly  in ju re d  t h e ir  b a ck s  and one man in ju re d  h is  arm w h ile  
th e y  were l i f t i n g  o b je c ts .  S im i la r ly ,  an o th e r em ployee exp e rie n ce d  a  perm anent 
fo o t  in ju r y  a s  a  r e s u lt  o f  o v e re x e rt io n  in  p u sh in g  a  la r g e  s t e e l a ssem b ly  u n it .  
One workman su ffe re d  a  perm anent in ju r y  when he tw is te d  h is  b ack .

E x p lo d in g  g r in d in g  w hee ls produced  a  perm anent eye and a perm anent head  
in ju r y .  A nother head in ju r y  r e s u lte d  when one em ployee, who jum ped as he was 
s t a r t le d ,  s t ru c k  a second  em ployee w ith  h is  lu n c h  b u ck e t. Two men su ffe re d  
perm anent in ju r ie s  when th e y  bumped a g a in s t  o b je c ts ;  one had a  b ack  in ju r y ,  the 
o th e r a  le g  in ju r y .

An e le c t r ic  h e a te r in  th e  cab  o f  a  crane  sh o rte d  a s  th e  crane  o p e ra to r  
opened th e  sw itc h , r e s u lt in g  in  a  perm anent hand in ju r y .  A p a in te r  was perma­
n e n t ly  in ju r e d  when he dropped a  m atch in to  h is  c lo th e s  w h ich  were s a tu ra te d  
w ith  tu rp e n t in e . A w e ld e r, w o rk in g  in s id e  a ta n k , su ffe re d  a  perm anent f in g e r  
in ju r y  when th e  tan k  to p p le d  o ve r and cru sh ed  h is  f in g e r ,  and an o th e r w orker 
cru sh ed  h is  to e  when he rocke d  a ta n k  he was m oving on to  h is  fo o t .

SOURCE OF INJURY

The o b je c ts  and su b sta n c e s  w hich d ir e c t ly  i n f l i c t e d  th e  re co rd e d  in ju r ie s  
were many and v a r ie d .  S e v e ra l g e n e ra l c a te g o r ie s ,  how ever, have p a r t ic u la r  
s ig n if ic a n c e  a s in d ic a t o r s  o f th e  most common sou rces o f in ju ry . In  some in sta n c e s,
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Chart 3 MAJOR SOURCES OF INJURY 
IN THE BOILERSHOP-PRODUCTS INDUSTRY, 1951
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t h e s e  o b j e c t s  a n d  s u b s t a n c e s  b e c a m e  i n j u r y  p r o d u c e r s  b e c a u s e  o f  t h e i r  o w n  i n ­

h e r e n t l y  h a z a r d o u s  c h a r a c t e r i s t i c s j  i n  o t h e r  c a s e s ,  t h e y  i n f l i c t e d  i n j u r i e s  

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

t i m e  o f  a n  a c c i d e n t *

M e t a l  s t o c k ,  a s s e m b l i e s ,  a n d  c h i p s  o r  f l y i n g  p a r t i c l e s  w e r e  t h e  m o s t  

c o m m o n  s o u r c e s  o f  i n j u r y .  I n  t h e  r a w  m a t e r i a l s  c a t e g o r y ,  m e t a l  s t o c k  i t e m s  

a l o n e  i n f l i c t e d  2 3  p e r c e n t  o f  t h e  r e p o r t e d  i n j u r i e s .  S o m e  1 2  p e r c e n t  o f  t h e  

i n j u r i e s  w e r e  p r o d u c e d  b y  c o n t a c t  w i t h  a s s e m b l i e s  a n d  a n o t h e r  1 2  p e r c e n t  w e r e  

i n f l i c t e d  b y  c h i p s  o r  f l y i n g  p a r t i c l e s .  ( S e e  c h a r t  3  a n d  t a b l e s  $ ,  6 ,  a n d  1 0 . )

S t e e l  p l a t e s  r a n k e d  v e r y  h i g h  a m o n g  t h e  i n j u r y - p r o d u c i n g  m e t a l  s t o c k  i t e m s .  

A n g l e s ,  p i p e s ,  t u b e s ,  c h a n n e l s ,  I - b e a m s ,  b a r s ,  a n d  c a s t i n g s ,  h o w e v e r ,  w e r e  

a l s o  s u b s t a n t i a l l y  r e p r e s e n t e d  i n  t h e  l i s t .  T w o  o f  t h e  5  r e c o r d e d  f a t a l i t i e s  

r e s u l t e d  f r o m  i n j u r i e s  i n f l i c t e d  b y  m e t a l  s t o c k .

B r u i s e s  a n d  c o n t u s i o n s  a c c o u n t e d  f o r  h i g h  p r o p o r t i o n  o f  t h e  i n j u r i e s  p r o ­

d u c e d  b y  c o n t a c t  w i t h  m e t a l  s t o c k  a n d  w i t h  a s s e m b l i e s ,  b u t  n e a r l y  h a l f  o f  a l l  

t h e  r e p o r t e d  f r a c t u r e s  w e r e  a l s o  a t t r i b u t e d  t o  t h e s e  t w o  s o u r c e s .  M o s t  o f  

t h e s e  t w o  t y p e s  o f  i n j u r i e s  w e r e  t o  f i n g e r s ,  f e e t ,  t o e s ,  o r  l e g s .  B a c k  s t r a i n s  

f r o m  l i f t i n g  m e t a l  s t o c k  a n d  a s s e m b l i e s  w e r e  q u i t e  c o m m o n .

T h e  l a r g e  m a j o r i t y  o f  t h e  i n j u r i e s  i n f l i c t e d  b y  c h i p s  a n d  H y i n g  p a r t i c l e s —

i . e . ,  f r a g m e n t s  o f  m e t a l ,  s a w d u s t ,  d i r t ,  s a n d ,  d u s t ,  e t c . — w e r e  e y e  c a s e s .

M o s t  o f  t h e s e  w e r e  r e l a t i v e l y  m i n o r  i n j u r i e s ,  b u t  t h e  g r o u p  i n c l u d e d  s i x  c a s e s  

o f  p e r m a n e n t l y  i m p a i r e d  v i s i o n .

M o r e  t h a n  7  p e r c e n t  o f  t h e  i n j u r i e s  w e r e  i n f l i c t e d  b y  h a n d t o o l s — p o w e r e d  

t o o l s  s u c h  a s  d r i l l s ,  a n d  g r i n d e r s  a s  w e l l  a s  n o n p o w e r e d  h a m m e r s ,  w e r e  p r o m i ­

n e n t  i n  t h e  l i s t  ( t a b l e  5 ) .  M o s t  o f  t h e s e  o c c u r r e d  w h e n  t h e  w o r k e r  s t r u c k  

h i m s e l f  w i t h  t h e  t o o l  o r  d r o p p e d  i t  o n  h i s  f o o t  o r  t o e s .  T h e  p o w e r e d - t o o l  

i n j u r i e s  w e r e  m o s t  c o m m o n l y  c u t s  o r  l a c e r a t i o n s ,  w h i l e  t h o s e  i n f l i c t e d  b y  

h a m m e r s  w e r e  m o s t  c o m m o n l y  b r u i s e s  o r  f r a c t u r e s .

S o m e  6  p e r c e n t  o f  t h e  i n j u r i e s  r e s u l t e d  f r o m  c o n t a c t  w i t h  w o r k i n g  s u r f a c e s —  

f l o o r s ,  p l a t f o r m s ,  e t c .  M o s t  o f  t h e s e  c o n t a c t s  o r i g i n a t e d  a s  f a l l s .  O n l y  3  

o f  t h e  1 2 6  w o r k i n g - s u r f a c e  i n j u r i e s  r e s u l t e d  i n  p e r m a n e n t  i n p a i r m e n t s ,  b u t  t h e  

r e m a i n d e r  t e n d e d  t o  b e  m u c h  m o r e  s e v e r e  t h a n  m o s t  t e n p o r a r y - t o t a l  d i s a b i l i t y  

c a s e s .  T h e i r  a v e r a g e  d i s a b i l i t y  w a s  2 3  d a y s  p e r  c a s e ,  c o m p a r e d  w i t h  a  1 6 - d a y  

a v e r a g e  f o r  a l l  t e n p o r a r y  t o t a l s  i n  t h e  s t u d y .  N e a r l y  a  t h i r d  o f  t h e  i n j u r i e s  

i n  t h i s  g r o u p  w e r e  f r a c t u r e s .  M o s t  o f  t h e  o t h e r s  w e r e  s t r a i n s ,  s p r a i n s ,  o r  

b r u i s e s .

B e c a u s e  o f  t h e i r  h i g h  a v e r a g e  s e v e r i t y ,  t h e  i n j u r i e s  i n f l i c t e d  b y  m a c h i n e s  

a n d  b y  h o i s t i n g  a p p a r a t u s  d e s e r v e  p a r t i c u l a r  a t t e n t i o n  e v e n  t h o u g h  t h e y  w e r e  

n o t  o f  o u t s t a n d i n g  i n p o r t a n c e  i n  t e r m s  o f  n u m b e r s .  M a c h i n e  i n j u r i e s  a m o u n t e d  

t o  s o m e w h a t  o v e r  5  p e r c e n t  o f  t h e  t o t a l ,  a n d  h o i s t i n g - e q u i p m e n t  c a s e s  c a m e  t o  

a  l i t t l e  m o r e  t h a n  U  p e r c e n t .  T h e  m a c h i n e  i n j u r i e s ,  h o w e v e r ,  i n c l u d e d  n e a r l y  

o n e - f o u r t h  o f  a l l  t h e  r e c o r d e d  p e r m a n e n t  i m p a i r m e n t s j  t h e  h o i s t i n g  e q u i p m e n t
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Chart 4. MAJOR TYPES OF ACCIDENTS 
IN THE BOILERSHOP-PRODUCTS INDUSTRY, 1951
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c a s e s  I n c l u d e d  1  o f  t h e  5  r e p o r t e d  d e a t h s  a n d  m o r e  t h a n  1 0  p e r c e n t  o f  t h e  p e r ­

m a n e n t  i n p a i r m e n t s .  T h e  a v e r a g e  t i m e  l o s t  o r  c h a r g e d  f o r  m a c h i n e  i n j u r i e s  'w a s  

1 6 2  d a y s  p e r  c a s e  c o m p a r e d  w i t h  8 6  d a y s  p e r  c a s e  f o r  a l l  i n j u r i e s  i n  t h e  s t u d y .  

T h e  h o i s t i n g  e q u i p m e n t  c a s e s  h a d  a n  a v e r a g e  o f  2 2 6  d a y s  p e r  c a s e ,  w h i c h  r o s e  

t o  3 l U  d a y s  f o r  t h o s e  i n j u r i e s  s p e c i f i c a l l y  i n f l i c t e d  b y  c r a n e s .

O t h e r  i n j u r y  s o u r c e s ,  e a c h  o f  w h i c h  p r o d u c e d  a t  l e a s t  2  p e r c e n t  o f  t h e  

t o t a l  n u m b e r  o f  i n j u r i e s ,  i n c l u d e d :  m a c h i n e  p a r t s ;  r a d i a t i o n s ;  c o n t a i n e r s

( b o x e s ,  d r u m s ,  e t c . ) ;  l u m b e r ;  v e h i c l e s ;  a n d  b o d i l y  m o t i o n s .  O n e  o f  t h e  i n j u r i e s  

i n f l i c t e d  b y  v e h i c l e s  b e c a m e  a  f a t a l i t y  a n d  1  w a s  a  p e r m a n e n t  i m p a i r m e n t .  A s  

a  g r o u p ,  t h e  m o t o r  v e h i c l e  c a s e s  a m o u n t e d  t o  2  p e r c e n t  o f  t h e  i n j u r y  v o l u m e ,  

b u t  t h e y  p r o d u c e d  o v e r  U  p e r c e n t  o f  t h e  t o t a l  t i m e  l o s t  o r  c h a r g e d .  T h e  r a d i ­

a t i o n  i n j u r i e s  w e r e  n e a r l y  a l l  c a s e s  o f  w e l d e r ' s  f l a s h  o f  r e l a t i v e l y  l o w  s e ­

v e r i t y .  T h r e e  o f  t h e  i n j u r i e s  p r o d u c e d  b y  b o d i l y  m o t i o n s  w e r e  h e r n i a s ,  t h e  

r e m a i n d e r  w e r e  s t r a i n s  o r  s p r a i n s .

A C C I D E N T  A N A L Y S I S

A c c i d e n t  T y p e s . — T h e  f i r s t  s t e p  i n  a c c i d e n t  a n a l y s i s  i s  t o  i d e n t i f y  a n d  

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

e v e n t s  i n t o  g r o u p s  o f  a c c i d e n t  t y p e s  c r e a t e s  a  p a t t e r n  w h i c h  i n d i c a t e s  t h e  

r e l a t i v e  i m p o r t a n c e  o f  t h e  e v e n t s  w h i c h -  m u s t  b e  p r e v e n t e d  f r o m  o c c u r r i n g  i f  

i n j u r i e s  a r e  t o  b e  a v o i d e d .  T h i s  r e l a t i v e  i m p o r t a n c e  i s  n o t  m e a s u r e d  s i m p l y  

i n  n u m b e r s  o f  o c c u r r e n c e s — i t  i s  a  f u n c t i o n  o f  b o t h  t h e  f r e q u e n c y  o f  o c c u r r e n c e  

a n d  t h e  s e v e r i t y  o f  t h e  r e s u l t i n g  i n j u r i e s .  I n j u r y - f r e q u e n c y  r a t e s  c a n  b e  

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

k i n d s  o f  a c c i d e n t s  w h i c h  o c c u r  m o s t  o f t e n .  H u m a n i t a r i a n  i n t e r e s t s ,  e m p l o y e e  

r e l a t i o n s ,  a n d  o p e r a t i n g  c o s t  e l e m e n t s ,  h o w e v e r ,  m a y  d i c t a t e  t h a t  f i r s t  e f f o r t s  

s h o u l d  b e  d i r e c t e d  t o  p r e v e n t i n g  t h o s e  a c c i d e n t s  w h i c h  t e n d  t o  p r o d u c e  t h e  

m o s t  s e r i o u s  i n j u r i e s .

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

B o i l e r s h o p  P r o d u c t s  I n d u s t r y  h i g h l i g h t s  f i v e  g e n e r a l  t y p e s  o f  a c c i d e n t s  i n  

t e r m s  o f  v o l u m e  o f  f r e q u e n c y  o f  o c c u r r e n c e .  ( S e e  t a b l e s  7 - 1 0  a n d  c h a r t  U . )

I t  i s  i n t e r e s t i n g  t h a t  t h i s  p a t t e r n  w a s  e s s e n t i a l l y  t h e  s a m e  f o r  a l l  m a j o r  

s e g m e n t s  o f  t h e  p l a n t s  s u r v e y e d — t h e r e  w e r e  n o  s i g n i f i c a n t  d i f f e r e n c e s  w h e n  

t h e  r e p o r t s  w e r e  t a b u l a t e d  i n  t e r r a s  o f  p l a n t  p r o d u c t s  o r  o n  t h e  b a s i s  o f  p l a n t  

s i z e .  I n  r e g a r d s  t o  v o l u m e  f o r  a l l  p l a n t s  s u r v e y e d ,  t h e  f i v e  m o s t  c o m m o n  t y p e s  
o f  a c c i d e n t s  w e r e  f o u n d  t o  b e :

( a )  C a s e s  i n  w h i c h  w o r k e r s  w e r e  s t r u c k  b y  m o v i n g  o b j e c t s ,  

a c c o u n t i n g  f o r  o n e - t h i r d  t h e  t o t a l  v o l u m e .

( b )  C a s e s  o f  o v e r e x e r t i o n ,  a m o u n t i n g  t o  o v e r  l U  p e r c e n t  
o f  t h e  t o t a l .

( c )  C a s e s  i n  w h i c h  t h e  w o r k e r  f e l l — o v e r  1 2  p e r c e n t  o f  
t h e  t o t a l .
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( d )  C a s e s  i n  w h i c h  t h e  i n j u r y  w a s  i n f l i c t e d  b y  p r e s s u r e ,  

f r i c t i o n ,  o r  a b r a s i o n — n e a r l y  1 1  p e r c e n t  o f  t h e  t o t a l .

( e )  C a s e s  i n  w h i c h  t h e  w o r k e r  w a s  p i n c h e d  o r  c r u s h e d  

b e t w e e n  o b j e c t s — o v e r  1 0  p e r c e n t  o f  t h e  t o t a l .

A n  e v a l u a t i o n  i n  e c o n o m i c  t e r m s ,  h o w e v e r ,  p r e s e n t s  a  s o m e w h a t  d i f f e r e n t  

p a t t e r n  o f  r e l a t i v e  i m p o r t a n c e .  H e r e  t h e  t o t a l  a m o u n t  o f  t i m e  l o s t  o r  c h a r g e d  

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

c l a s s e s  o f  a c c i d e n t s .  B o t h  t h e  a v e r a g e  s e v e r i t y  o f  t h e ' r e s u l t i n g  i n j u r i e s  a n d  

t h e  v o l u m e  o f  c a s e s  a r e  f a c t o r s  i n  t h e s e  a g g r e g a t e s ;  e . g . ,  a  l o w  v o l u m e  o f  

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

h i g h  v o l u m e  o f  r e l a t i v e l y  m i n o r  i n j u r i e s .  I n  t h e s e  t e r m s  o f  c o m p a r i s o n ,  t h e  

t o p - r a n k i n g  v a r i e t i e s  o f  a c c i d e n t s  w e r e - :

( a )  C a s e s  i n  w h i c h  w o r k e r s  w e r e  s t r u c k  b y  m o v i n g  o r  

f l y i n g  o b j e c t s — 3 6  p e r c e n t  o f  t h e  t o t a l  t i m e  l o s t  o r  c h a r g e d .

( b )  C a s e s  i n  w h i c h  w o r k e r s  w e r e  c a u g h t  i n ,  u n d e r ,  o r  

b e t w e e n  o b j e c t s — 2 k  p e r c e n t .

( c )  F a l l s — 1 2  p e r c e n t .

( d )  C a s e s  i n  w h i c h  w o r k e r s  s t r u c k  a g a i n s t  o b j e c t s —

7  p e r c e n t .

( e )  C o n t a c t  w i t h  r a d i a t i o n s ,  c a u s t i c s , a n d  n o x i o u s  

s u b s t a n c e s — 7  p e r c e n t .

( f )  O v e r e x e r t i o n — 7  p e r c e n t .

A  q u i t e  d i f f e r e n t  p a t t e r n  o f  r e l a t i v e  i m p o r t a n c e  e m e r g e s  w h e n  t h e  g e n e r a l  

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

i n j u r i e s  w i t h o u t  r e g a r d  t o  t h e  v o l u m e  o f  c a s e s  i n v o l v e d .  O n  t h i s  b a s i s  t h e  

m o s t  i m p o r t a n t  a c c i d e n t  c a t e g o r i e s  w e r e :

( a )  C a s e s  i n  w h i c h  w o r k e r s  w e r e  c a u g h t  i n ,  u n d e r , o r  

b e t w e e n  o b j e c t s — 1 9 2  d a y s  o f  d i s a b i l i t y  p e r  c a s e .

( b )  C o n t a c t  w i t h  r a d i a t i o n s ,  c a u s t i c s , a n d  n o x i o u s  

s u b s t a n c e s — 1 8 1  d a y s  p e r  c a s e .

( c )  C a s e s  i n  w h i c h  w o r k e r s  w e r e  s t r u c k  b y  m o v i n g  

o b j e c t s — 9 2  d a y s  p e r  c a s e .

( d )  A l l  f a l l s — 8 6  d a y s  p e r  c a s e .

( e )  C a s e s  i n  w h i c h  w o r k e r s  s t r u c k  a g a i n s t  o b j e c t s —  

8 0  d a y s  p e r  c a s e .
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T a k i n g  i n t o  a c c o u n t  t h e  r a n k i n g s  o f  a l l  3  e v a l u a t i o n s ,  i t  a p p e a r s  t h a t  

t h e  3  g e n e r a l  c l a s s e s  o f  a c c i d e n t s  d e s e r v i n g  p r e f e r e n t i a l  a t t e n t i o n  i n  t h e  

s a f e t y  p r o g r a m s  o f  t h e  i n d u s t r y  a r e :

( a )  C a s e s  i n  w h i c h  e m p l o y e e s  a r e  s t r u c k  b y  m o v i n g  

o b j e c t s .  T h i s  c l a s s  o f  a c c i d e n t s  r a n k e d  f i r s t  i n  v o l u m e  

o f  c a s e s  a n d  i n  t o t a l  e c o n o m i c  l o s s ,  a n d  t h i r d  i n  a v e r a g e  

s e v e r i t y  o f  t h e  r e s u l t i n g  i n j u r i e s .

( b )  C a s e s  i n  w h i c h  w o r k e r s  a r e  c a u g h t  i n ,  u n d e r ,  o r  

b e t w e e n  o b j e c t s .  T h i s  g r o u p  o f  a c c i d e n t s  r a n k e d  f i r s t  i n  

t e r r a s  o f  t h e  a v e r a g e  s e v e r i t y  o f  t h e  r e s u l t i n g  i n j u r i e s ,  

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

v o l u m e .

( c )  F a l l s — T h e s e  a c c i d e n t s  r a n k e d  t h i r d  i n  v o l u m e  o f  

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

o f  t h e  r e s u l t i n g  i n j u r i e s .

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

m i z e s  t h e  n e e d  f o r  e f f o r t s  t o  p r e v e n t  o t h e r  t y p e s  o f  a c c i d e n t s .  I t  m e r e l y  

p i n p o i n t s  t h e  a r e a s  i n  w h i c h  a c c i d e n t  p r e v e n t i o n  c a n  a c h i e v e  t h e  g r e a t e s t  m e a s ­

u r a b l e  r e s u l t s .  S o m e  c l u e s  a s  t o  t h e  p a r t i c u l a r  p r o b l e m s  t o  b e  o v e r c o m e  a r e  

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

t a b l e s  7 - 1 0 . )

( a )  T h e  " s t r u c k  b y "  c a s e s — T h e s e  a c c i d e n t s  w e r e  h i g h l y  

c o n c e n t r a t e d  i n  t h r e e  g e n e r a l  a c t i v i t i e s — t h e  m o v e m e n t  o f  

m a t e r i a l s ,  t h e  u s e  o f  h a n d t o o l s ,  a n d  t h e  o p e r a t i o n  o f  m a c h i n e s .

I n  m a t e r i a l  m o v e m e n t  o p e r a t i o n s ,  t h e  o b j e c t s  w h i c h  s t r u c k  t h e  

w o r k e r s  w e r e  m o s t  c o m m o n l y  t h e  m a t e r i a l s  b e i n g  h a n d l e d — c h a r ­

a c t e r i s t i c a l l y ,  t h e y  w e r e  d r o p p e d  b y  t h e  w o r k e r s ;  t h e y  f e l l  

f r o m  t h e  m a t e r i a l  h a n d l i n g  e q u i p m e n t ;  o r  t h e y  f e l l  f r o m  t h e  

p o s i t i o n s  i n  w h i c h  t h e y  h a d  b e e n  p l a c e d  f o r  s t o r a g e  o r  p r o c e s s i n g .

A  p r e d o m i n a n t  c a t e g o r y  o f  " s t r u c k  b y "  a c c i d e n t s  i n  h a n d -  

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

t h e i r  t o o l s  o r  s t r u c k  t h e m s e l v e s  w h i l e  u s i n g  t h e  t o o l s .  I n  a  

c o n s i d e r a b l e  n u m b e r  o f  c a s e s ,  w o r k e r s  w e r e  s t r u c k  b y  f l y i n g  

m a t e r i a l s  s e t  i n  m o t i o n  b y  h a n d t o o l s .

I n  m a c h i n e  o p e r a t i o n s ,  t h e  o b j e c t s  w h i c h  s t r u c k  t h e  w o r k e r s  

w e r e  p r i m a r i l y  e i t h e r  m a c h i n e  p a r t s  w h i c h  b e c a m e  d i s l o d g e d  a n d  

f e l l ,  o r  m e t a l  s t o c k  i t e m s  w h i c h  f e l l  f r o m  t h e  e q u i p m e n t  d u r i n g  

p o s i t i o n i n g  o r  p r o c e s s i n g .

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

" s t r u c k  b y "  a c c i d e n t s  i n  t h i s  i n d u s t r y  c o u l d  m o s t  p r o f i t a b l y  

b e  c o n c e n t r a t e d  o n  i m p r o v i n g  t h e  m e t h o d s  o f  h a n d l i n g  m a t e r i a l s .
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T h e  h i g h  v o l u m e  o f  c a s e s  i n  w h i c h  m a t e r i a l s  f e l l  f r o m  t h e  

w o r k e r s '  h a n d s  s u g g e s t s  t h a t  p e r h a p s  m o r e  e m p h a s i s  s h o u l d  

b e  p l a c e d  u p o n  m e c h a n i z a t i o n .  T h e  r a t h e r  s u b s t a n t i a l  n u m ­

b e r  o f  a c c i d e n t s  i n v o l v i n g  c r a n e s ,  h o i s t s ,  t r u c k s ,  a n d  

o t h e r  m a t e r i a l  m o v e m e n t  e q u i p m e n t ,  h o w e v e r ,  i n d i c a t e s -  t h a t  

m e c h a n i z a t i o n  a l o n e  m a y  n o t  b e  t h e  a n s w e r ,  b u t  t h a t  a n  

a w a r e n e s s  o f  s a f e t y  p r a c t i c e s  o n  t h e  p a r t  o f  b o t h  t h e  

e m p l o y e r  a n d  t h e  e m p l o y e e  a l s o  i s  e s s e n t i a l .

( b )  T h e  " c a u g h t  i n ,  o n ,  o r  b e t w e e n "  c a s e s — T h e s e  

a c c i d e n t s  w e r e  a s s o c i a t e d  p r i m a r i l y  w i t h  m a t e r i a l  h a n d l i n g  

a n d  m a c h i n e  o p e r a t i o n s .  T h e  m o s t  t y p i c a l  a c c i d e n t  w a s  t h a t  

i n  w h i c h  a  w o r k e r ' s  h a n d  o r  f i n g e r  w a s  c r u s h e d  b e t w e e n  a  

p i e c e  o f  m e t a l  s t o c k  a n d  s o m e  s t a t i o n a r y  o b j e c t  a s  h e  t r i e d  

t o  m o v e  t h e  m e t a l  s t o c k  i n t o  a  d e s i r e d  p o s i t i o n .  L e s s  

c o m m o n ,  b u t  p r o d u c t i v e  o f  m o r e  s e r i o u s  i n j u r i e s  w e r e  t h e  

c a s e s  i n  w h i c h  w o r k e r s  w e r e  c r u s h e d  b e t w e e n  s w i n g i n g  c r a n e  

l o a d s  a n d  s t a t i o n a r y  o b j e c t s ,  o r  b e t w e e n  m o v i n g  v e h i c l e s  

a n d  s t a t i o n a r y  o b j e c t s .  C a s e s  o f  w o r k e r s  b e i n g  c a u g h t  b y  

t h e  m o v i n g  p a r t s  o f  m a c h i n e s  w e r e  n o t  n u m e r o u s ,  b u t  a  c o n ­

s i d e r a b l e  n u m b e r  o f  e m p l o y e e s  w e r e  p i n c h e d  b y  m e t a l  s t o c k  

w h i l e  f e e d i n g  i t  i n t o  o r  r e m o v i n g  i t  f r o m  a  m a c h i n e .  H e r e  

a g a i n ,  t h e  i n d i c a t i o n s  a r e  t h a t  s u c c e s s f u l  a c c i d e n t  

p r e v e n t i o n  l i e s  i n  i m p r o v e d  m a t e r i a l  h a n d l i n g  p r o c e d u r e s .

( c )  T h e  " f a l l s " ~ I n  a b o u t  6 0  p e r c e n t  o f  t h e  f a l l s ,  

t h e  i n j u r e d  p e r s o n  f e l l  e i t h e r  t o  t h e  s u r f a c e  o n  w h i c h  h e  

h a d  b e e n  w a l k i n g  o r  s t a n d i n g  o r  f e l l  a g a i n s t  s o m e  o b j e c t .

T h e  b u l k  o f  t h e s e  a c c i d e n t s  w e r e  d i r e c t l y  t r a c e a b l e  t o  

p o o r  h o u s e k e e p i n g  o r  t o  i n a d e q u a t e  w o r k  s p a c e .

T h e  o t h e r  U O  p e r c e n t  o f  t h e  f a l l s  p r e s e n t  m o r e  v a r i e d  

a n d  c o m p l e x  p r e v e n t i o n  p r o b l e m s .  T h e s e  w e r e  t h e  c a s e s  i n  

w h i c h  t h e  i n j u r e d  f e l l  f r o m  a n  e l e v a t i o n  t o  a  l o w e r  l e v e l .  

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

i n j u r i e s  t h a n  i n  t h e i r  v o l u m e .  N e a r l y  a  t h i r d  o f  t h e  f a l l s  

f r o m  e l e v a t i o n s  w e r e  f a l l s  f r o m  l a d d e r s .  M o s t  o f  t h e  o t h e r  

f a l l s  f r o m  e l e v a t i o n s  w e r e  f a l l s  f r o m  w o r k i n g  p o s i t i o n s  o n  

l a r g e  f a b r i c a t i o n s .  T h e  n e e d  f o r  s t a b l e  a n d  g u a r d e d  w o r k i n g  

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

i n d i c a t e d  b y  t h e  r e c o r d .

A C C I D E N T  C A U S E S

A b i l i t y  t o  r e c o g n i z e  t h e  c o n d i t i o n s  o r  c i r c u m s t a n c e s  w h i c h  a r e  l i k e l y  t o  

l e a d  t o  t h e  o c c u r r e n c e  o f  a c c i d e n t s  i s  a  p r e r e q u i s i t e  t o  e f f e c t i v e  a c c i d e n t  

p r e v e n t i o n .  T h i s  i s  n o t  a n  i n t u i t i v e  o r  i n h e r e n t  a b i l i t y  o f  c e r t a i n  f a v o r e d  

i n d i v i d u a l s — i t  i s  a n  a c q u i r e d  a b i l i t y  s t e m m i n g  d i r e c t l y  f r o m  a  k n o w l e d g e  o f  

t h e  c o n d i t i o n s  a n d  c i r c u m s t a n c e s  w h i c h  h a v e  c o n t r i b u t e d  t o  t h e  o c c u r r e n c e  o f
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a c c id e n t s  in  th e  p a s t .  E v ery  a c c id e n t  r e s u l t s  from  a  p a r t i c u l a r  co m b in a tio n  
o f  c o n d i t io n s  and c ir c u m s ta n c e s , and i t  i s  a x io m a tic  th a t  anytim e a s im i la r  
co m b in a tio n  o f  c o n d i t io n s  and c ir cu m s ta n ce s  i s  p e r m it te d  t o  e x i s t  a s im i la r  
a c c id e n t  i s  l i k e l y  t o  happen .

F o r tu n a te ly  f o r  th e  a c c id e n t  p r e v e n t i o n is t ,  he u s u a l ly  can  a v o id  th e  o c ­
c u r re n ce  o f  an a c c id e n t  b y  e l im in a t in g  any one o f  th e  f a c t o r s  w hich  t o g e t h e r  
c o n s t i t u t e  a p o t e n t i a l  a c c id e n t  se q u e n ce .

S t a t i s t i c a l  a n a ly s i s ,  as a p p l ie d  i n  t h i s  s tu d y , c o n s i s t s  o f  c l a s s i f y i n g  
th e  in d iv id u a l  c a s e  f in d in g s  f o r  a  number o f  c a s e s  t o  d eterm in e  w hether o r  n o t  
th e  a c c id e n t  f a c t o r s  te n d  t o  c o n c e n tr a te  in t o  p a t t e r n s .  A r e l a t i v e l y  h ig h  
c o n c e n t r a t io n  i n  any one o f  th e  a c c id e n t  f a c t o r  c l a s s i f i c a t i o n s  c o n s t i t u t e s  a 
s i g n a l  f o r  a c c id e n t -p r e v e n t io n  e f f o r t s  t o  e l im in a te  t h a t  p a r t i c u l a r  v a r ie t y  o f  
h a z a rd . Among s e v e r a l  a re a s  o f  c o n c e n t r a t io n  o f  f a c t o r s ,  th e  r e l a t i v e  d e g re e  
o f  c o n c e n t r a t io n  i n  each  may a s s i s t  i n  d e te rm in in g  p r i o r i t i e s  f o r  th e  a cc id e n t- 
p r e v e n t io n  program . The e x is t e n c e  o f  any  one a c c id e n t  f a c t o r ,  t h e r e f o r e ,  i s  
a s ig n a l  t o  th e  a c c id e n t  p r e v e n t i o n is t .  The e l im in a t io n  o f  th a t  f a c t o r  may 
have p re v e n te d  th e  developm en t o f  any a c c id e n t  seq u en ce  t o  w hich th e  f a c t o r  
may have c o n t r ib u t e d .

A c c id e n t  i n v e s t ig a t i o n  i s  th e  p r o c e s s  o f  d e te rm in in g  and r e c o r d in g  a l l  o f  
th e  c o n d i t io n s  and c ir cu m s ta n ce s  a s s o c ia t e d  w ith  th e  o c c u r r e n c e  o f  an a cc id e n t. 
A c c id e n t  a n a ly s i s ,  on  th e  o th e r  hand, i s  th e  p r o c e s s  o f  s i f t i n g  th rou gh  th e  
f a c t s  d e r iv e d  from  th e  i n v e s t ig a t i o n  and d e te rm in in g  w hich  o f  th e  r e c o r d e d  
c o n d i t io n s  and c ir cu m s ta n ce s  d i r e c t l y  c o n t r ib u t e d  t o  th e  o c c u r r e n c e  o f  th e  
a c c id e n t .

I t  must be r e c o g n iz e d ,  h ow ever, t h a t  a c c id e n t  a n a ly s is  has d e f i n i t e  l im ­
i t a t i o n s  . At b e s t ,  i t  can  fu r n is h  c lu e s  o n ly  as t o  th e  d i r e c t i o n  in  w hich  
a c c id e n t -p r e v e n t io n  a c t i v i t i e s  can  m ost e f f e c t i v e l y  be p o in t e d .  The d e t a i l s  
o f  th e  s a f e t y  program  must b e  d e v e lo p e d  b y  th e  in d iv id u a l  i n  ch a rg e  o f  s a f e t y  
p ro m o t io n . In  a d d i t io n ,  i t  must be r e c o g n iz e d  th a t  i n  a c c id e n t  a n a ly s i s ,  th e  
two f a c t o r s — h azard ou s w ork in g  c o n d i t io n s  and u n s a fe  a c t s ,  ( th e  o n ly  f a c t o r s  
r e l a t i n g  t o  ca u se s  o f  a c c id e n t s )  a re  n o t  n e c e s s a r i l y  e x c lu s iv e .  In  o th e r  
w ord s , th e  a n a ly s is  p ro ce d u re  i s  n o t  d i r e c t e d  tow ard  th e  d e te rm in a t io n  o f  a  
s i n g le  m ajor ca u se  f o r  ea ch  a c c id e n t .  Such a d e te rm in a t io n  w ou ld  in v o lv e  an 
e x e r c i s e  o f  a n a l y t i c a l  judgm ent seldom  p o s s i b l e  from  th e  a v a i la b le  f a c t s .  On 
th e  c o n t r a r y ,  an e f f o r t  i s  made t o  d e term in e  in d e p e n d e n t ly  f o r  ea ch  a c c id e n t  
( l )  w hether th e r e  was a  h a zard ou s c o n d i t io n  w hich  c o n t r ib u t e d  t o  i t s  occuzrence, 
a n d /o r  (2 )  w hether th e  a c c id e n t  was d i r e c t l y  a s s o c ia t e d  w ith  an u n s a fe  a c t .

Many d e t a i l s  w ere la c k in g  f o r  some a c c id e n t s  in c lu d e d  i n  th e  s u r v e y . I t  
w as, t h e r e f o r e ,  im p o s s ib le  t o  d e te rm in e  w hether h azardous w ork in g  cnutH-Mmy or  
u n s a fe  a c ts  w ere th e  le a d in g  cau se  o f  a c c id e n t s .  The p a t t e r n  o f  th e  s p e c i f i c  
f a c t o r s  w ith in  ea ch  g e n e r a l  c a te g o r y  i s  o f  more im p orta n ce  th an  th e  i n t e r r e ­
la t i o n s h ip  betw een  th e  m a jor  grou ps o f  a c c id e n t  c a u s e s .  I t  i s  n o te w o rth y , 
h ow ev er , t h a t  h azardou s w ork in g  c o n d i t io n s  w ere i d e n t i f i e d  i n  a t  l e a s t  89 
p e r c e n t  o f  th e  a c c id e n t s  s t u d ie d  and u n s a fe  a c t s  w ere  fo u n d  i n  a t  l e a s t  85 
p e r c e n t  o f  th e  c a s e s .  F or th e  b a la n c e , th e  ca u se s  w ere in d e te r m in a b le .
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The c o r r e c t i o n  o f  h azard ou s w ork in g  c o n d i t io n s  u s u a l ly  i s  e n t i r e l y  w ith in  
th e  pow ers o f  management and can  b e  a cco m p lish e d  b y  management a c t i o n .  The 
a v o id a n ce  o f  u n s a fe  a c t s ,  on  th e  o th e r  hand, r e q u ir e s  c o o p e r a t io n  and u n der­
s ta n d in g  b y  b o th  management and w o rk e rs . To a ch ie v e  t h i s ,  i t  i s  n e c e s s a ry  f o r  
management t o  ta k e  th e  le a d  b y  p r o v id in g  s a fe ty -m in d e d  s u p e r v is io n  and by  
m aking su re  th a t  a l l  w ork ers know th e  h a za rd s o f  t h e i r  o p e r a t io n s  and th e  means 
o f  ov ercom in g  th o s e  h a z a rd s .

H azardous W orking C o n d it io n s

H azardous w ork in g  c o n d i t io n s  in c lu d e  n o t  o n ly  th e  a d v erse  p h y s i c a l  con ­
d i t i o n s  o f  th e  w ork in g  en v iron m en t, b u t  a l s o  the in adequ ate ly  pLanned o r  c o n tro lle d  
m ethods and p ro ce d u re s  a p p l ie d  in  th e  work a c t i v i t i e s .  The l a t t e r ,  a s  a  m atter 
o f  f a c t ,  was fou n d  t o  b e  th e  m ost p r o l i f i c  ca u se  o f  a c c id e n t s  i n  the b o i le r  shop- 
p r o d u c t s  in d u s t r y .  In  b ro a d  c a t e g o r i e s ,  th e  a n a ly s is  in d ic a t e d  t h a t  th e  m ost 
common s o u r c e s  o f  a c c id e n t s  i n  th e  in d u s tr y  w ere : ( l )  H azardous p r o c e d u r e s ;
(2 )  p la cem en t h a z a rd s ; (3 )  in a d eq u a te  g u a r d in g ; and (U ) d e f e c t i v e  a g e n c ie s .  
(S ee  t a b le s  1 1 -1 5  and c h a r t  5 . )

H azardous O p e ra tio n s  and P r o c e d u r e s . — These h azards a r i s e  p r im a r i ly  from  
m anagem ent's f a i l u r e  i n  tw o im p orta n t a re a s  o f  s u p e r v is o r y  r e s p o n s i b i l i t y ~
( l )  t o  p la n  f o r  s a f e t y  in  th e  o p e r a t io n s  and t o  p r o v id e  p r o p e r  equipm ent and 
f a c i l i t i e s  f o r  th e  jo b s  t o  be  d on e ; and (2 )  t o  p r o v id e  adequ ate  s u p e r v is io n  to  
in s u r e  s a fe  p er fo rm a n ce  o f  th e  d e s ig n a te d  a c t i v i t i e s .  In ad equ ate  p r o v i s i o n  
f o r  s a fe  i n - p l a n t  movement o f  h eavy , b u lk y , and awkward m a t e r ia ls ,  m ostly  m eta l 
s t o c k  and fa b r i c a t e d  a s s e m b lie s ,  was th e  m ost common a c c id e n t  ca u se  in  t h i s  
g e n e r a l  c a t e g o r y .  O b v io u s ly , no s in g le  c o r r e c t iv e  m easure w i l l  r e s o lv e  a l l  o f  
th e  prob lem s in  t h i s  a r e a , b u t  i t  i s  a p p a ren t from  th e  ca se  r e c o r d s  th a t  m ate­
r i a l s  movement was f r e q u e n t ly  e n t i r e l y  unplanned  and u n dertak en  h a p h a za rd ly  by 
u n tr a in e d  w o rk e rs . M a te r ia ls  w hich  m ight be  moved s a f e l y  b y  m ech a n ica l e q u ip ­
ment w ere t o o  o f t e n  moved b y  hand and w ith o u t  an adequ ate  crew  t o  d iv id e  and 
c o n t r o l  th e  l o a d .  O v e r e x e r t io n , r e s u l t i n g  in  s t r a i n s ,  s p r a in s ,  h e r n ia s ,  e t c . ,  
was th e  m ost common p r o o f  o f  th e s e  h azard ou s p r o c e d u r e s ,  b u t  th e r e  w ere a l s o  
many in s ta n c e s  in  w hich  w ork ers  w ere s t r u c k  b y  o b j e c t s  w hich  th e y  w ere m oving 
b y  hand and w h ich  went o u t  o f  c o n t r o l  d u r in g  th e  movement. In  o th er in sta rces , 
w ork ers w ere  sq u eezed  o r  c ru sh e d  betw een  th e  o b j e c t s  th e y  w ere moving and f i x e d  
o b j e c t s .  These h a za rd s w ere r e l a t i v e l y  much more common in  sm a ll p la n ts  th an  
in  l a r g e  on es and more p r e v a le n t  in  b o i l e r  p la n t s  th an  i n  tan k  p l a n t s .

The l a c k  o f  adeq u ate  s c a f f o l d s ,  p la t fo r m s ,  o r  o th e r  s t a b le  w ork in g  su r ­
fa c e s  f o r  w ork a t  e l e v a t io n s  was th e  b a s ic  ca u se  f o r  many f a l l s  from  m a k e sh ift  
su p p o rts  em ployed i n  w ork  on  la r g e  f a b r i c a t i o n s .

Many o f  th e  a c c id e n t s  a r i s in g  i n  th e  movement o f  m a te r ia ls  b y  cra n e  r e ­
s u l t e d  from  h azard ou s p r o c e d u r e s  w hich  adequate  s u p e r v is io n  may have prevented . 
Among th e s e  p ro ce d u re s  was th e  p r a c t i c e  o f  g u id in g  s l i n g  lo a d s  b y  hand.

P lacem ent H a z a rd s .- -Im p ro p e r  p la cem en t o f  m a te r ia ls  and equipm ent ca u sed  
about 1 i n  e v e r y  5 o f  th e  a c c id e n t s  s tu d ie d — i . e . ,  im p ro p e r ly  p la c e d  in  respect
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Chart 5. MAJOR TYPES OF HAZARDOUS WORKING CONDITIONS 
IN THE BOILERSHOP-PRODUCTS INDUSTRY, 1951
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t o  th e  p o s i t i o n  o c c u p ie d ;  o r  im p ro p e r ly  p i l e d  o r  in a d e q u a te ly  secured  in  r e j e c t  
t o  s t a b i l i t y  i n  t h e i r  p o s i t i o n .  In p ro p e r  p la cem en t f r e q u e n t ly  c o n s t i t u t e d  a 
v i o l a t i o n  o f  g ood  h ou sek eep in g  p r a c t i c e s  w h ich  commonly r e s u l t e d  i n  a t r ip p in g  
o r  bu n pin g  h a za rd  i n  an a i s l e  o r  work a r e a . M etal s t o c k ,  lu m ber, h a n d to o ls ,  
and sm a ll f a b r i c a t e d  a ss e m b lie s  w ere th e  o b j e c t s  m ost commonly m is p la c e d .

The h a za rd  o f  im p r o p e r ly  p i l e d  m a te r ia ls  was en co u n te re d  more f r e q u e n t ly  
i n  the gen era l working areas th an  i n  d e s ig n a te d  m a te r ia ls  s t o r a g e  a r e a s . G enera lly , 
th e s e  w ere in s ta n c e s  i n  w h ich  w ork in g  s u p p l ie s  o r  c o n p le t e d  sm a ll f a b r i c a t i o n s
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w ere  a ccu m u la ted  a t  th e  w ork sp ace  in  u n s ta b le  p i l e s .  These a ccu m u la tion s  
u s u a l ly  l e d  t o  w ork ers b e in g  s t r u c k  b y  m a te r ia ls  w h ich  s l i d  o r  f e l l  from  th e  
p i l e s .

A c c id e n ts  o f  th e  " s t r u c k  b y "  v a r ie t y  w ere a ls o  th e  m ost common r e s u l t  o f  
th e  h a za rd s  d e s ig n a te d  as in a d e q u a te ly  s e c u r e d  m a t e r ia ls .  Some o f  th e s e  were 
in s ta n c e s  in  w hich  f a b r i c a t i o n s  o r  su b a sse m b lie s  had b e e n  p la c e d  i n  w ork ing 
p o s i t i o n s  from  w h ich  th e y  c o u ld  s l i d e  o r  f a l l  w ith o u t  p r o v i s i o n  o f  p r o p e r  
a n ch ors  o r  b l o c k in g .  In  many o f  th e s e  c a s e s ,  h ow ever, t h i s  h a za rd  a p p l ie d  t o  
m a te r ia ls  w hich  becam e d is lo d g e d  when th e y  w ere moved on  p la n t  v e h i c l e s .

In ad equ ate  G u ard in g . — The p r o v i s i o n  o f  p h y s i c a l  b a r r ie r s ,  t o  prevent  persons 
from  com ing i n t o  c o n t a c t  w ith  m oving m a ch in ery , equ ip m en t, o r  m a t e r ia ls ;  t o  
p r e v e n t  f a l l s  from  e l e v a t i o n s ;  and t o  a v o id  c o n t a c t  w ith  p o t e n t i a l l y  dan gerou s 
o b j e c t s  o r  su b s ta n ce s  in  th e  w ork ing  en v iron m en t c o n s t i t u t e s  th e  fo u n d a t io n  o f  
a c c id e n t  p r e v e n t io n .  The need  f o r  su ch  d e v ic e s  has becom e a x io m a tic  among 
s a f e t y  e n g in e e r s  and th e  p r i n c i p l e s  o f  gu a rd in g  have been  in c o r p o r a t e d  i n t o  
m ost s a f e t y  s ta n d a rd s  and s a f e t y  m anuals, f r e q u e n t ly  w ith  g r e a t  t e c h n i c a l  
d e t a i l .  G uarding re q u ire m e n ts  f o r  many k in d s  o f  m ach ines and eq u ip m en t, and 
f o r  some i n d u s t r i a l  p r o c e s s e s ,  have a l s o  been  e n a c te d  i n t o  la w  i n  many S t a t e s .

D e s p ite  th e  em phasis p la c e d  upon g u a rd in g  as a b a s ic  e lem en t i n  a c c id e n t  
p r e v e n t io n  o v e r  many y e a rs  and th e  g e n e r a l  a c ce p ta n ce  o f  th e s e  p r i n c i p l e s  
th rou g h ou t th e  s a f e t y  movement, th e r e  a re  s t i l l  w ide a re a s  o f  i n d u s t r i a l  a c ­
t i v i t y  in  w hich  th e s e  p r i n c ip l e s  a re  ig n o r e d  o r  i n e f f e c t u a l l y  a p p l ie d .  Most 
com m only, th e  r e a so n s  c i t e d  f o r  n o t  p r o v id in g ,  o r  n o t  e n fo r c in g  th e  u se  o f  
adequate  guards a r e :  th e  h ig h  c o s t  o f  i n s t a l l i n g  and m a in ta in in g  g u a r d s ; th e
r e d u c t io n  in  e f f i c i e n c y  ( i . e . ,  p r o d u c t io n  r a t e s )  a r i s in g  from  th e use o f  g u a rd s; 
r e s i s t a n c e  on  th e  p a r t  o f  em p loyees  t o  th e  u s e  o f  gu ards b a s e d  upon assumed 
in c o n v e n ie n c e  im posed  b y  th e  p r e s e n ce  o f  a g u a rd ; and a l a c k  o f  c o n v ic t i o n  
th a t  th e r e  i s  a r e a l  n eed  f o r  g u a rd s .

The answ ers t o  th e  f i r s t  two o f  th e s e  o b je c t i o n s  l i e  i n  th e  f i e l d  o f  
e n g in e e r in g  and d e s ig n . F or m ost eq u ip m en t, s im p le  g u a rd s , w h ich  n o t  o n ly  
p r o v id e  p r o t e c t i o n  b u t a l s o  in c r e a s e  e f f i c i e n c y ,  can  be  and have been d es ig n ed . 
The answ ers t o  th e  l a s t  tw o o b je c t i o n s  l i e  i n  th e  r e c o r d  o f  th e  a c c id e n ts  which 
have o c c u r r e d  in  th e  a b sen ce  o f  a deq u ate  gu ard in g  and w hich  m ight have b een  
a v o id e d  i f  adequ ate  guards had been  i n  u s e .

More than  16 p e r c e n t  o f  th e  a c c id e n ts  r e p o r t e d  i n  t h i s  su rv e y  w ere d i ­
r e c t l y  a t t r ib u t a b le  t o  in a d eq u a te  g u a rd in g . T h is  f a c t  a lo n e  i s  an im p re s s iv e  
i n d i c a t i o n  th a t  im provem ent i n  g u a rd in g  p r a c t i c e s  s h o u ld  have h ig h  p r i o r i t y  
in  th e  s a f e t y  program s o f  th e  b o i le r s h o p -p r o d u c t s  in d u s t r y .  Even more s i g n i f ­
i c a n t  and r e f l e c t i n g  th e  r e s u l t in g  human s u f f e r i n g ,  t h i s  group  o f  a c c id e n t s  
p ro d u ce d  UO p e r c e n t  o f  th e  r e p o r t e d  d ea th s and 1*3 p e r c e n t  o f  th e  perm anent 
d i s a b i l i t i e s  r e c o r d e d  in  th e  s tu d y . From th e  v ie w p o in t  o f  c o s t s ,  t h i s  group  
o f  c a s e s  was r e s p o n s ib le  f o r  3h p e r c e n t  o f  th e  t o t a l  volum e o f  days l o s t  o r  
ch a rg e d  t o  a l l  i n j u r i e s  i n  th e  s tu d y . More s p e c i f i c a l l y ,  th e  a v era g e  tim e 
ch a rg e  p e r  ca se  f o r  th e  " in a d e q u a te  g u a rd in g "  grou p  was 188 d a y s , more than
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d o u b le  th e  a v era ge  o f  86 days f o r  a l l  c a s e s  i n  th e  su rv ey *  Even i n  r e s p e c t  t o  
tem p ora ry  d i s a b i l i t i e s ,  th e  com p a rison  i s  u n fa v o r a b le  t o  t h i s  g ro u p . The av­
e ra g e  r e c o v e r y  t im e  f o r  tem p ora ry  i n j u r i e s  r e s u l t in g  from  in a d eq u a te  gu a rd in g  
was 21 d a y s , com pared w ith  16 days f o r  a l l  tem p orary  i n ju r i e s  i n  th e  s u rv e y .

The ran g e  o f  equ ipm ent fou n d  t o  be in a d e q u a te ly  g u ard ed  was w id e . Most 
prom in en t was th e  l a c k  o f  adequ ate  g u a rd in g  a t  th e  p o in t  o f  o p e r a t io n  o f  f i x e d  
m achines su ch  as r o l l s ,  p r e s s e s ,  g r in d in g  m a ch in es , saw s, s h e a r s ,  and d r i l l s .  
In  many in s t a n c e s ,  h ow ev er , p ow ered  h a n d t o o ls ,  p a r t i c u l a r l y  g r in d e r s ,  w ere th e  
unguarded a g e n c ie s .

The p rob lem  o f  p r o v id in g  adequ ate  gu ards i s  n o t ,  h ow ever, l im i t e d  t o  ma­
c h in e s  o r  p ow ered  equ ipm en t. Many a c c id e n t s  r e s u l t e d  from  th e  a b sen ce  o f  
s a f e t y  hooks o r  s a f e t y  clam ps on  h o i s t in g  a p p a ra tu s . The u se  o f  su ch  p r o t e c ­
t i v e  d e v ic e s  m ight have a v o id e d  th e  d ro p p in g  o f  c ra n e  lo a d s  w h ich  in ju r e d  many 
p e r s o n s .  S im i la r ly ,  w id er  u se  o f  s a f e t y  sh oes  o r  a n ch ors  on  la d d e r s  m ight 
have p re v e n te d  a number o f  f a l l s .  Guard r a i l s  on  s c a f f o l d s ,  p la t fo r m s ,  and 
o t h e r  e le v a t e d  w ork in g  s u r fa c e s  m ight a l s o  have p r e v e n te d  some s e r io u s  f a l l s ,  
and th e  p r o v i s i o n  o f  t o e  b o a rd s  on  e le v a t e d  w ork in g  su r fa ces  mi^it have p rev en ted  
m a te r ia ls  from  f a l l i n g  on  w ork ers  b e lo w .

D e fe c t s  o f  A g e n c ie s . — The e l im in a t io n  o f  a c c id e n t s  r e s u l t in g  from  d e fe c ­
t i v e  m a te r ia l  ana equipm ent d o e s  n o t  o r d i n a r i l y  r e q u ir e  a  h ig h  d e g re e  o f  e n g i­
n e e r in g  s k i l l — b u t  i t  does  r e q u ir e  c o n t in u in g  attention* These hazards freqientOy 
d e v e lo p  g r a d u a lly  and te n d  t o  m erge i n t o  th e  en v iron m en ta l b a ck g rou n d . They 
becom e a c c e p te d  c h a r a c t e r i s t i c s  o f  th e  w o rk p la ce  and t h e i r  p o te n t ia l as a cc id en t 
p r o d u ce r s  i s  o v e r lo o k e d  b eca u se  " t h a t 's  th e  way th in g s  a r e . "  C o n t r o l  o f  th e s e  
in s id i o u s  h azards r e s t s  p r im a r i ly  upon fr e q u e n t  in s p e c t i o n  o f  a l l  p r e m is e s , 
m a t e r ia ls ,  and equ ipm ent t o  d e t e c t  d e f e c t i v e  ite m s , and upon p r o v i s i o n s  f o r  the 
prom pt r e p a ir  o r  rem ova l o f  th e  d e f e c t i v e  ite m s  from  s e r v i c e .  In  th e  m ain, 
th e s e  h azard s te n d  t o  b e  o b v io u s  when a d e f i n i t e  e f f o r t  i s  made t o  f i n d  them .

Ifore th an  15 p e r c e n t  o f  th e  a c c id e n t s  a n a ly ze d  in  t h is  survey were d i r e c t l y  
a t t r ib u t a b le  t o  d e f e c t i v e  a g e n c ie s  and m ost, i f  n o t  a l l ,  o f  th e s e  d e f e c t i v e  
c o n d i t io n s  c o u ld  r e a d i l y  have been  d e t e c t e d  and c o r r e c t e d  b e f o r e  th e y  r e s u l t e d  
i n  a c c id e n t s .  D e fe c t iv e  f l o o r s — i . e . ,  s l i p p e r y  from  wear o r  from  s p i l l e d  o i l  
o r  o th e r  m a t e r ia ls ,  o r  i r r e g u la r  from  wear— w ere prom in en t i n  t h i s  g rou p  o f  
a c c id e n t  s o u r c e s .  A l l  o f  th e se  c o n d i t io n s  w ere r e c o g n iz e d  as h azards w h ich  
c o u ld  have b e e n  c o r r e c t e d ,  b u t  a p p a r e n t ly  no one th ou g h t a b ou t them b e f o r e  
th a t  t im e . W orn, c r a c k e d , sp ru n g , mushroomed, o r  o th e rw is e  d e f e c t i v e  h an d - 
t o o l s  a l s o  c o n t r ib u t e d  t o  th e  o c c u r r e n c e  o f  a s u b s t a n t ia l  number o f  a c c id e n t s .  
Here a g a in  th e  d e f e c t s  g e n e r a l ly  w ere su ch  t h a t  th e y  c o u ld  have been re co g n iz e d  
as hazards u nder an ad eq u ate  in s p e c t i o n  and re p la ce m e n t sy stem .

A dequate m ain tenance f o r  m ach in ery  i s  n o t  o n ly  a s a f e t y  m easure— i t  i s  
an econ om ic and o p e r a t in g  n e c e s s i t y .  E v id en ce  o f  f a i l u r e  t o  r e c o g n iz e  t h i s  
l i e s  in  th e  number o f  c a s e s  in  w h ich  i t  was r e p o r t e d  th a t  m achine p a r t s  b rok e  
o r  came l o o s e  from  t h e i r  su p p o rts  d u r in g  o p e r a t io n  o f  th e  equipm ent and s t r u c k  
th e  o p e r a t o r s  o r  o t h e r  p e rs o n s  n e a rb y .
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Burred ed g es  on th e  m eta l p la t e s  and s to c k  b e in g  f a b r ic a t e d  w ere fou n d  to  
be a n o th er  v e r y  common h a za rd  i n  t h i s  g ro u p . The r e s u l t i n g  cu ts  and la c e r a t io n s  
t o  f in g e r s  and hands g e n e r a l ly  were n o t  s e r io u s ,  b u t  th e  p o s s i b i l i t y  o f  s e v e r e  
i n f e c t i o n  d e v e lo p in g  i s  a lw ays p r e s e n t  i n  su ch  i n j u r i e s .  I n j u r ie s  r e q u ir e  
tim e f o r  tr e a tm e n t and te n d  t o  l i m i t  th e  a c t i v i t i e s  o f  th e  in ju r e d  p e r so n s  
u n t i l  t h e i r  wounds h e a l .

An in t e r e s t i n g  s i d e l i g h t  o f  th e  a n a l y s i s ,  f o r  w hich  no r e a so n  i s  apparent, 
i s  t h a t  a c c id e n ts  a s c r ib e d  t o  d e f e c t iv e  a g e n c ie s  w ere r e l a t i v e l y  more common 
in  la r g e  b o ile r s h o p -p r o d u c ts  p la n t s  th an  i n  s m a ll  o n e s .

M is c e l la n e o u s . — The o b v io u s  c o n c lu s io n  t h a t  concentrat io n  on the e lim in a tio n  
o f  th e  h azard s a lr e a d y  d is c u s s e d  w i l l  r e s u l t  i n  a  h ig h ly  fa v o r a b le  r e d u c t io n  
in  a c c id e n t  volum e d o es n o t  mean th a t  o th e r  k in d s  o f  h a za rd s sh o u ld  be ignored. 
Some o f  th e  l e s s  f r e q u e n t ly  en co u n tered  h a za rd s w hich  demand a t t e n t io n  are im­
p o r ta n t  i n  term s o f  p o t e n t i a l l y  s e r io u s  i n j u r i e s .  One o f  th e  more im p o rta n t  
h azard s w hich was fou n d  in  t h i s  group was t h a t  o f  c o n g e s t io n  in  th e  w orking  
a r e a s .  More s p e c i f i c a l l y ,  in a d eq u a te  c le a r a n c e  fo r  m a te r ia ls  w hich  w ere b e in g  
moved was d i r e c t l y  r e s p o n s ib le  f o r  two o f  th e  f a t a l i t i e s  r e p o r te d  in  th e  survey.

The n eed  f o r  more ad eq u ate p r o v is io n  o f  p e r s o n a l p r o t e c t iv e  equipm ent 
th rou gh ou t th e  in d u s tr y  i s  a l s o  ap p aren t; f o r  exam p le, th e  r e c o r d  d e f i n i t e l y  
in d ic a t e s  th e  need  f o r  a s tr o n g e r  g o g g le  program  f o r  o p e r a t io n s  in v o lv in g  ey e  
h a z a r d s . Expanded p r o v is io n s  f o r  th e  u se  o f  g lo v e s ,  s a f e t y  s h o e s ,  and o th e r  
p r o t e c t iv e  d e v ic e s ,  su ch  as l e a t h e r  a p ro n s , are  need ed  fa r  th e  s a f e r  performance 
o f  many o f  th e  in d u s t r y 's  a c t i v i t i e s .

U n safe  A cts
For th e  p u rp o ses  o f  t h i s  s tu d y , an u n s a fe  a c t  was d e f in e d  as th e  " v io la tio n  

o f  a commonly a c c e p te d  s a f e  p ro ced u re  w hich  d i r e c t l y  p e r m itte d  o r  o c c a s io n e d  
th e  o cc u r r e n c e  o f  th e  in ju r y -p r o d u c in g  a c c id e n t ."  By t h i s  d e f i n i t i o n ,  no action  
c o u ld  be c o n s id e r e d  u n sa fe  u n le s s  th e r e  was an a l t e r n a t i v e ,  s a f e  p r o c e d u r e .
For ex a m p le , an em ployee who was in ju r e d  by c o n ta c t  w ith  a c ir c u la r  saw f o r  
w hich no guard was a v a i la b le  was n o t c o n s id e r e d  as com m ittin g  an u n s a fe  a c t  
b eca u se  he had no a l t e r n a t iv e  b u t t o  u se  th e  unguarded saw . On th e  o th e r  hand, 
a w orker who was in ju r e d  a f t e r  rem oving th e  guard , com m itted  an u n s a fe  a c t  
b e ca u se  he had th e  a l t e r n a t iv e  o f  u s in g  th e  saw w ith  th e  gu ard .

The d e f i n i t i o n ,  h ow ever, d oes n o t  im p ly  t h a t  th e  w orker m ust n e c e s s a r i ly  
know th e  a l t e r n a t iv e  s a f e  p r o c e d u r e . A lthough some w orkers o b v io u s ly  ooranitted 
u n s a fe  a c t s  through  c h o ic e ,  i t  was ap p aren t i n  a s tu d y  o f  th e  in d iv id u a l  c a s e s  
t h a t  many w orkers a c te d  a s  th e y  d id  b eca u se  th e y  s im p ly  d id  n o t  know th e  s a f e  
method o f  p erform in g  t h e i r  d u t i e s .  The c o r r e c t io n  o f  u n sa fe  a c t s ,  t h e r e f o r e ,  
r e q u ir e s  a tw o fo ld  e f f o r t — e d u c a tio n  and en fo r c e m en t. F i r s t ,  w orkers m ust be  
th o r o u g h ly  t r a in e d  i n  th e  s a f e  p erform ance o f  t h e i r  d u tie s  and second, management 
m ust p r o v id e  adequate s u p e r v is io n  t o  a ssu r e  t h a t  th e  s a f e  p ro ced u res a re  u se d .
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Chart 6. MAJOR TYPES OF UNSAFE ACTS IN THE 
BOILERSHOP-PRODUCTS INDUSTRY, 1951

Percent of All Unsafe Acts

UNITED STATES DEPARTMENT OF LABOR
BUREAU OF LABOR STATISTICS

The a n a ly s is  in d ic a t e d  t h a t  tw o g e n e r a l  k in d s  o f  u n s a fe  a c t s  are  ex trem ely  
common i n  th e  b o i le r s h o p -p r o d u c t s  in d u s t r y — ta k in g  u n sa fe  p o s i t i o n s  o r  p os tu res ; 
and u s in g  u n s a fe  equ ipm ent o r  u s in g  equipm ent u n s a fe ly .  Somewhat l e s s  common, 
b u t  n e v e r th e le s s  im p o r ta n t , a c c id e n t  ca u s e s  a re  u n s a fe  lo a d in g  o r  p l a c i n g ;  and 
o p e r a t in g  w ith o u t  a u t h o r it y  o r  f a i l i n g  t o  s e c u r e  th e  equipm ent a g a in s t  unex­
p e c t e d  movement o r  f a i l i n g  t o  a d e q u a te ly  warn o t h e r s  o f  th e  a c t i v i t i e s  b e in g  
p er fo rm ed  i n  th e  a r e a . (S ee  t a b le s  1 6 -1 8  and c h a r t  6 . )

T aking U nsafe P o s i t i o n s  o r  P o s tu r e s . — In  th e  m a jo r i t y  o f  th e s e  c a s e s ,  th e  
s p e c i f i c  u n sa fe  a c t  was e i t h e r  i n a t t e n t i o n  t o  f o o t i n g  o r  in a t t e n t i o n  t o  s u r ­
rou n d in g s  . I n a t t e n t io n  t o  f o o t i n g  was th e  more common f a u l t ,  b u t  th e  r e su lt in g
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i n j u r i e s  were g e n e r a l ly  l e s s  s e v e r e  th an  t h o s e  a r i s in g  from  in a t t e n t io n  t o  
su rro u n d in g s  ( t a b le  1 7 ) .

B a s i c a l l y ,  t h e s e  u n sa fe  a c t s  c o n s i s t e d  o f  th e  w o rk ers' f a i l u r e  t o  p r o t e c t  
th e m se lv e s  a g a in s t  p h y s ic a l  h a za rd s o f  th e  w o rk p la ce . The hazard  f r e q u e n t ly  
was n o t  c r e a te d  b y  th e  p er so n  who was in j u r e d ,  b u t i n  m ost in s t a n c e s ,  i t  was 
one w hich  sh o u ld  have b een  ap p aren t and w h ich  c o u ld  have b een  a v o id ed  through  
th e  e x e r c i s e  o f  r e a s o n a b le  a t t e n t io n  and judgm ent.

The f a i l u r e  t o  o b se r v e  and a v o id  t r ip p in g  h azard s was a v e r y  common c a u se  
o f  f a l l s  n o t  o n ly  on th e  r e g u la r  w ork ing s u r fa c e s  b u t  a l s o  on e le v a te d  su r f aces  
w here th e  p r o s p e c t  o f  s e r io u s  in ju r y  sh o u ld  have s t im u la te d  g r e a te r  a t t e n t io n .  
P oor h o u se k e e p in g , in a d e q u a te  m ain ten an ce o f  w ork ing s u r f a c e s ,  and im p ro p er ly  
p la c e d  m a te r ia ls  were c o n tr ib u t in g  c a u s e s  i n  many o f  th e s e  a c c id e n t s .

Most o f  th e  a c c id e n t s  a t t r ib u t e d  t o  i n a t t e n t io n  t o  su rro u n d in g s were  
th o s e  i n  w hich th e  in ju r e d  p e r so n  bunped in t o  some s t a t io n a r y  o b j e c t  in  th e  
w orking a r e a  and was in ju r e d  e i t h e r  by th e  fo r c e  o f  h i s  c o n ta c t  o r  was s tr u c k  
b y f a l l i n g  o b j e c t s  d is lo d g e d  b y  h i s  c o n t a c t .  O ften  t h e s e  w ere in s t a n c e s  i n  
w hich  a p er so n  tu r n e d  sh a r p ly  and s tr u c k  a  p i l e  o f  m a t e r ia l ,  a f a b r ic a t io n ,  a 
m ach in e, o r  a p ark ed  i n d u s t r ia l  tr u c k . C o n g e stio n  o f  th e  w orkplace and im­
p r o p e r ly  p la c e d  m a te r ia ls  w ere f r e q u e n t ly  c o n tr ib u to r y  c a u se s  i n  t h e s e  a c c i ­
d e n t s .  In  o th e r  f a i r l y  common in s t a n c e s ,  p e r so n s  w ork ing in  c o n f in e d  sp a c e s  
e i t h e r  bumped in t o  o b s tr u c t io n s  w h ile  m oving about o r  had t h e i r  own t o o l s  
d e f l e c t e d  a g a in s t  them  when th e  t o o l s  s t r u c k  o b s t r u c t io n s .

The m ost s e r io u s  a c c id e n t s  i n  t h i s  g e n e r a l grou p , h ow ever, w ere th o s e  in  
w hich th e  in ju r e d  em ployee ex p o sed  h im s e lf  t o  c o n ta c t  w ith  m oving m a te r ia ls  
o r  eq u ip m en t. These u n s a fe  a c t s  in c lu d e d  ta k in g  a  p o s i t i o n  under a  su sp en d ed  
lo a d ,  s ta n d in g  b etw een  a sw in g in g  lo a d  and a f i x e d  o b j e c t ,  s ta n d in g  c l o s e  to  
moving v e h ic l e s  o r  m oving m ach in es, w orking under u n secu red  f a b r ic a t io n s ,  and 
s ta n d in g  i n  f r o n t  o f  r o l l i n g  o r  s l i d i n g  o b j e c t s .  In  many o f  th e s e  in s t a n c e s ,  
th e  e m p lo y e e 's  u n fo r tu n a te  c h o ic e  o f  a c t io n  m igh t have b een  a v o id ed  b y  more 
ad eq u ate s u p e r v is o r y  p la n n in g  and c o n t r o l  o f  th e  o p e r a t io n .

U sin g  U n safe  Equipment o r  Equipment U n s a fe ly . — In  a h ig h  p r o p o r t io n  o f  
th e s e  c a s e s ,  th e  s p e c i f i c  u n sa fe  a c t  was t h a t  o f  n o t  m a in ta in in g  a s e c u r e  h o ld  
on o b j e c t s  b e in g  h a n d le d . In  many in s t a n c e s ,  th e  m a te r ia l  s in p ly  s l ip p e d  from  
th e  w o r k e r 's  hands and f e l l  on h i s  t o e s .  In  o th e r  in s t a n c e s ,  in s e c u r e ly  h e ld  
t o o l s  w ent o u t o f  c o n t r o l  and d e f l e c t e d  a g a in s t  th e  w o r k e r 's  body. Few o f  th e  
a c c id e n ts  r e s u l t in g  from  th e s e  u n s a fe  a c t s  w ere s e r io u s ,  b u t  i n  th e  a g g r e g a te  
th e y  w ere r e s p o n s ib le  f o r  a c o n s id e r a b le  volum e o f  l o s t  t im e . Wider u s e  o f  
s a f e t y  sh o e s  u n d o u b ted ly  w ould  have red u ced  th e  volum e o f  i n j u r i e s  r e s u l t i n g  
from  th e s e  a c c id e n t s .

A r e la t e d  u n s a fe  a c t ,  ta k in g  a wrong h o ld  on o b j e c t s ,  was r e s p o n s ib le  f o r  
a s m a lle r  number o f  a c c id e n t s — b u t th e  r e s u l t i n g  i n j u r i e s  ten d ed  t o  be more 
s e r io u s .  These w ere p r im a r ily  c a s e s  i n  w h ich  w orkers g ra sp ed  o b j e c t s  w hich
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th e y  w ere moving i n  su ch  a way t h a t  t h e i r  f in g e r s  w ere cau gh t when th e y  s e t  
th e  o b j e c t s  down, or  w ere mashed a g a in s t  o th e r  o b j e c t s  i n  th e  c o u r se  o f  th e  
o p e r a t io n .

The u n s a fe  a c t s  o f  u s in g  d e f e c t iv e  equipm ent ( i . e . , when th e r e  was a  
c h o ic e )  or  o f  u s in g  equipm ent f o r  p u rp o ses  o th e r  th a n  t h a t  f o r  w hich i t  was 
in te n d e d  w ere n o t  common. I t  seem s s i g n i f i c a n t ,  how ever, t h a t  th e  u se  o f  
h a n d to o ls  was in v o lv e d  i n  m ost o f  t h e s e  c a s e s .

U n safe  L oading and P la c in g . — The u n s a fe  a c t s  d e s ig n a te d  as u n sa fe  lo a d in g  
c o n s is t e d  s p e c i f i c a l l y  o f  c a s e s  in  w hich th e  o b j e c t s  b e in g  moved w ere to o  
h ea v y , b u lk y , or  awkward in  sh ap e f o r  th e  number o f  p e r so n s  d o in g  th e  l i f t i n g .  
A l l  o f  th e  i n j u r ie s  r e s u l t in g  from  t h i s  group o f  a c c id e n ts  w ere s t r a in s  or  
s p r a in s ,  m o s t ly  a f f e c t i n g  th e  b a c k .

U n safe  p la c in g  c o n s i s t e d  p r im a r ily  o f  p la c in g  o b j e c t s  i n  u n s ta b le  p o s i ­
t i o n s  or  p i l e s  from  w hich  th e y  u l t im a t e ly  f e l l ,  o f t e n  i n f l i c t i n g  in j u r i e s  on  
p e r so n s  o th e r  th an  th o s e  who d id  th e  u n sa fe  p la c in g .  T h is group d id  n o t  in ­
c lu d e  c a s e s  o f  im proper p la c in g  ( i . e . ,  i n  term s o f  p o s i t i o n )  nor d id  i t  in c lu d e  
c a s e s  in  w hich m a te r ia ls  were p r o p e r ly  p la c e d  b u t in a d e q u a te ly  se c u r e d  a g a in s t  
s l i d i n g  o r  f a l l i n g .

O ther U n safe  A c t s . — S u pp lem en tin g  th e  m ajor p a t t e r n ,  t h e r e  was a  w ide  
ran ge o f  somewhat l e s s  common u n sa fe  a c t s  w hich i n  th e  a g g r eg a te  w ere responsi­
b le  f o r  a  s u b s t a n t ia l  volum e o f  i n j u r i e s .  B ecause t h e s e  may be somewhat o f  a  
r a r e  o ccu rren ce  in  any in d iv id u a l  e s ta b lis h m e n t ,  t h e i r  im p ortan ce may be o v e r ­
lo o k e d  and th e  s t e p s  n e c e s s a r y  f o r  t h e i r  e l im in a t io n  may n o t be ta k e n . The 
in d u str y w id e  sum m aries, h ow ever, in d ic a t e  t h a t  s e v e r a l  v a r i e t i e s  o f  th e s e  
" le s s  common" u n sa fe  a c t s  do o ccu r  o f t e n  enough t o  w arran t s p e c ia l  p reventative  
a c t io n .

In  p a r t i c u la r ,  i t  i s  a p p aren t t h a t  th e  f a i l u r e  t o  se c u r e  m a te r ia ls  and 
equipm ent a g a in s t  u n ex p ected  movement i s  r e s p o n s ib le  f o r  a c o n s id e r a b le  number 
o f  in ju r y -p r o d u c in g  a c c id e n t s .  In  an a p p r e c ia b le  number o f  c a s e s ,  m eta l s to c k  
and a s s e m b lie s  had s l i d  o r  to p p le d  o n to  o r  a g a in s t  p e o p le  who w ere working w ith  
them  s im p ly  b e c a u se  th e  a r t i c l e s  had b een  p r e c a r io u s ly  p la c e d  and u n se c u r e d .  
S im i la r ly ,  in  o th e r  i n s t a n c e s ,  w orkers had b een  s tr u c k  b y  u n a tten d ed  in d u s tr ia l  
tr u c k s  w hich had b een  p ark ed  on s lo p e s  w ith o u t  b e in g  b lo c k e d  a g a in s t  movement.

A nother r a th e r  common u n s a fe  p r a c t ic e  d e s e r v in g  a t t e n t io n  i s  th e  f a i l u r e  
t o  make u s e  o f  a v a i la b le  p e r s o n a l  p r o t e c t iv e  equ ipm ent, p a r t i c u la r ly  g o g g le s .  
The f a i l u r e  t o  u se  g o g g le s  w hich  had b een  p r o v id e d  was d i r e c t l y  r e s p o n s ib le  fo r  
th r e e  o f  th e  r e p o r te d  c a s e s  i n  w hich  w orkers l o s t  th e  s i g h t  o f  an e y e  and f o r  
a c o n s id e r a b le  number o f  l e s s  s e r io u s  i n j u r i e s  i n f l i c t e d  b y  f l y i n g  p a r t i c l e s  
or  b y  w e ld in g  r a d ia t io n s .
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ACCIDENT-PREVENTION SUGGESTIONS
To i l l u s t r a t e  th e  w id e ran ge o f  h a za rd s e n co u n tered  i n  th e  b o i le r s h o p -  

p r o d u c ts  in d u s tr y ,  a number o f  t y p i c a l  a c c id e n ts  w ere s e le c t e d ,  f o r  in d iv id u a l  
a n a l y s i s .  £ /

I n  p r e s e n t in g  t h e s e  a c c id e n t -p r e v e n t io n  s u g g e s t io n s ,  th e r e  i s  no in t e n t  
t o  im p ly  t h a t  th e y  c o n s t i t u t e  a com p reh en sive s e t  o f  s a f e t y  r u le s  f o r  th e  
b o ile r s h o p -p r o d u c ts  in d u s tr y  o r  t h a t  th e  s u g g e s te d  m ethods c o n s t i t u t e  th e  o n ly  
e f f e c t i v e  means o f  a v o id in g  su ch  a c c id e n t s .  The a c c id e n t s  d e s c r ib e d  a r e  ty p ­
i c a l  c a s e s  o f  fr e q u e n t  o c c u r r e n c e , b u t th e y  do n o t  i n  any se n s e  r e p r e s e n t  th e  
f u l l  ra n g e  o f  h a za rd s en co u n tered  i n  b o ile r s h o p  o p e r a t io n s .

The p u rp ose  o f  th e  comments and s u g g e s t io n s  i s  m ere ly  t o  in d ic a t e  t h a t  
t h e r e  a lm o st in v a r ia b ly  i s  a r e l a t i v e l y  s im p le  method o f  p r e v e n t in g  p r a c t i c a l ­
l y  any k in d  o f  a c c id e n t .  Many s a f e t y  e n g in e e r s ,  no d o u b t, w ould a t t a c k  th e  
prob lem s in v o lv e d  i n  th e s e  a c c id e n t s  i n  d i f f e r e n t  ways and w ould a c h ie v e  equal­
l y  good r e s u l t s .  The m ethod o f  p r e v e n t io n , o f  c o u r s e , i s  o f  l i t t l e  im portance  
as lo n g  a s  i t  a c c o m p lish e s  i t s  p u rp o se .

Case D e s c r ip t io n s  and A c c id e n t-p r e v e n t io n  S u g g e s t io n s
1 .  W hile an em ployee was w a lk in g  around a  p r e s s ,  he s te p p e d  on a s p o t  o f  

g r e a s e  and f e l l  t o  th e  f l o o r .  He s u f f e r e d  a s p r a in e d  s h o u ld e r , and was d i s ­
a b le d  13  d a y s . I n v e s t ig a t io n  d i s c lo s e d  t h a t  th e  g r e a s e  f e l l  from  an a i r  h o i s t  
u se d  t o  con vey  m a te r ia l  t o  th e  p r e s s  w hich  had r e c e n t ly  b een  s e r v ic e d .

a .  P oor h o u sek eep in g  p r a c t i c e s  o b v io u s ly  p la y e d  an  
im p ortan t p a r t  i n  th e  o ccu rren ce  o f  t h i s  a c c id e n t .
B oth  m ain ten an ce men and o p e r a to r s  sh o u ld  be t r a in e d  
t o  ch eck  th e  work a r e a  f o r  g r e a s e ,  s c r a p , e t c / , '  A'ftfeb 
each  s e r v ic in g  and sh o u ld  b e  r e q u ir e d  t o  c le a n  up im­
m e d ia te ly  any s p i l l e d  o r  d is c a r d e d  m a t e r ia l .  The 
s u p e r v is o r  sh o u ld  make a  p e r s o n a l  ch eck  t o  s e e  t h a t  
t h i s  i s  d o n e . Follow up in s p e c t io n s  sh o u ld  be made 
l a t e r  t o  in s u r e  t h a t  f u r t h e r  g r e a se  d r ip p in g s  a re  
rem oved.

9 /  These c a s e s  w ere r e v ie w e d  b y  S h e ld o n  W. Homan, S a fe ty  E n g in eer  i n  th e  
D iv is io n  o f  Labor S ta n d a rd s , Bureau o f  Labor S ta n d a rd s , o f  th e  U. S . Departm ent 
o f  L abor. For ea ch  c a s e ,  Mr. Homan h a s made one o r  more s u g g e s t io n s  a s  t o  th e  
a c t io n  w h ich , i f  ta k e n , m igh t have p r e v e n te d  th e  d e s c r ib e d  a c c id e n t ,  and f o r  
many o f  th e  c a s e s  has p r o v id e d  g e n e r a l comments on  th e  s i g n i f i c a n c e  o f  t h a t  
p a r t ic u la r  v a r ie t y  o f  a c c id e n t .
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b . The more im p o rta n t f a c t o r « h ow ever, was th a t  th e  
m aintenance o p e r a t io n  a p p a r e n tly  had n o t  b een  properly- 
p erform ed , I n  any g r e a s in g  o p e r a t io n ,  i t  i s  e s s e n t i a l  
t h a t  a l l  e x c e s s  g r e a se  be w iped  from  th e  f i t t i n g s  and 
t h a t  f i t t i n g s  w hich  do n o t  p r o p e r ly  r e t a i n  to e  g r e a s e  
be r e p la c e d .  I f  d r ip p in g  p e r s i s t s ,  a d r ip  pan sh o u ld  
be i n s t a l l e d  t o  k eep  th e  g r e a s e  o f f  th e  f l o o r .

2 .  A w orker was rem oving a s t e e l  tu b e from  tu b in g  p i l e d  on a r a c k . He 
p u l le d  one tu b e  from  th e  c e n te r  o f  th e  p i l e ,  c a u s in g  th e  p i l e  t o  s l i p  and r o l l  
on h i s  l e g .  He was d is a b le d  102 days w ith  a fr a c tu r e d  l e g .  I n v e s t ig a t io n  
d is c lo s e d  t h a t  th e  p i l e  o f  tu b in g  c o n ta in e d  tu b e s  o f  v a r io u s  s i z e s  and t h a t  
none o f  th e  tu b e s  on  th e  s u r fa c e  o f  th e  p i l e  was th e  c o r r e c t  s i z e  t h a t  th e  
w orker w an ted .

Good h o u sek eep in g  p r a c t ic e  w ould r e q u ir e  t h a t  
each  tu b e  s i z e  b e  k e p t  i n  a  s e p a r a te  r a c k .

3 . A forem an stu m b led  o v e r  a p ie c e  o f  a n g le  ir o n  ly i n g  on th e  f l o o r .  He 
f e l l  t o  th e  f l o o r  s p r a in in g  h i s  e lb o w . L o st t im e :  7 d a y s . I n v e s t ig a t io n
d is c lo s e d  t h a t  th e  a n g le  ir o n  was sc r a p  m a te r ia l  d isc a r d e d  from  a  b u rn in g  
o p e r a t io n .

Good o p e r a t in g  p r a c t ic e s  w ould  r e q u ir e  t h a t  a  
c o n ta in e r  be a v a i la b le  a t  ea ch  w ork p lace f o r  d i s p o s a l  
o f  s c r a p .

lu  W hile an em ployee was o p e r a t in g  a p la n e r ,  h e  s l ip p e d  and f e l l  a g a in s t  
bed  p l a t e  o f  p la n e r .  He b ru ised  h i s  l e g  and was d isa b led  f a r  1  d ay . I n v e s t ig a t io n  
d i s c lo s e d  t h a t  th e  f l o o r  was o i l y  and c o v e r e d  w ith  s t e e l  s h a v in g s .

A n eed  f o r  im proved h o u sek eep in g  p ro c e d u r e s  i s  
s t r o n g ly  in d ic a t e d .  S h a v in g s sh o u ld  n o t  be a llo w e d  
t o  accu m u late  on th e  f l o o r  around any m ach ine. A 
sw eep in g  compound w hich w i l l  absorb  th e  c u t t in g  o i l  
and p erm it i t s  rea d y  rem oval from  th e  f l o o r  sh o u ld  
b e p r o v id e d  and i t s  u s e  r e q u ir e d . F requent in s p e c t io n  
o f  th e  w ork p lace  b y  s u p e r v is o r s  i s  n e c e s s a r y  t o  in s u r e  
c o m p lia n ce .

5 .  As an em ployee was w a lk in g  t o  h i s  w orkbench, he s te p p e d  on a n a i l  
p r o j e c t in g  from  a  p ie c e  o f  lu m b er. He was d is a b le d  f o r  2 days as a  r e s u l t  o f  
a p u n ctu red  f o o t .  I n v e s t ig a t io n  d i s c lo s e d  t h a t  th e  p ie c e  o f  lum ber had b een  
d is c a r d e d  when a  s c a f f o l d  had b een  rem oved.

I t  sh o u ld  b e s ta n d a rd  p r a c t ic e  t o  r e q u ir e  con ­
s t r u c t io n .  m a in ten a n ce , o r  s e r v ic e  crew s t o  remove 
a l l  s c r a p , d e b r is ,  e x c e s s  m a t e r ia l ,  e t c . ,  r e s u l t in g  
from  t h e i r  o p e r a t io n s ,  b e fo r e  le a v in g  th e  a r e a .
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I n  d is m a n tlin g  any wooden s t r u c t u r e s ,  b o x e s ,  
c r a t e s ,  e t c . , good  s a f e  p r a c t ic e  c a l l s  f o r  the"Imme­
d ia t e  rem oval o f  a l l  n a i l s  and p r o j e c t in g  f a s t e n e r s  
from  each  p ie c e  o f  lum ber b e fo r e  i t  i s  d is c a r d e d  o r  
p i l e d  f o r  rem o v a l.

U n fo r tu n a te ly , t h e s e  a r e  s a f e  p r a c t i c e s  w hich  
are  f r e q u e n t ly  v i o l a t e d .  T h e ir  o b serv a n ce  can  be  
in s u r e d  o n ly  b y  c lo s e  s u p e r v is io n .  For h i s  own 
p r o t e c t io n ,  th e  r e g u la r  s u p e r v is o r  o f  a work a r e a  
sh o u ld  make a  th o ro u g h  in s p e c t io n  o f  th e  a r e a  imme­
d i a t e l y  a f t e r  th e  c o m p le tio n  o f  a  c o n s tr u c t io n  o r  
r e p a ir  j o b .

6 .  An em ployee was p u l l in g  a  fo u r -w h e e l h an d tru ck  lo a d e d  w ith  s t e e l  
p l a t e s .  When th e  tr u c k  s tr u c k  a h o le  i n  th e  f l o o r ,  th e  p l a t e s  f e l l  from  th e  
tr u c k  and c r u sh ed  h i s  f o o t ,  w hich had t o  be am putated .

a . Under a  good h o u sek eep in g  and m aintenance  
program , th e  h o le  i n  th e  f l o o r  w ould  have b een  
r e p a ir e d .
b . A b a r r ie r  on th e  tr u c k  m ight have p r e v e n te d  
th e  p la t e s  s l i d i n g  forw ard .
c .  G e n e r a lly  sp e a k in g , i t  i s  an u n s a fe  p r a c t ic e  
t o  p u l l  r a th e r  th a n  t o  push a lo a d e d  h an d tru ck .
I n  t h i s  in s t a n c e ,  th e  em ployee w ould  have b een  
u n in ju r e d  i f  h e had b een  p u sh in g  th e  tr u c k  when 
i t s  p r o g r e s s  was su d d en ly  s to p p e d  and th e  lo a d  
s h i f t e d  forw ard .

7 .  An em ployee was h e lp in g  t o  a ssem b le  a ta n k . He s te p p e d  on a p ie c e  o f  
round w e ld in g  ro d . When i t  r o l l e d ,  em ployee t w is t e d  h i s  k n e e . He was d isab led  
f o r  22 d a y s . I n v e s t ig a t io n  d i s c lo s e d  t h a t  th e  w e ld in g  rod  had b een  d is c a r d e d  
b y  a w e ld e r  who had dropped i t  on th e  f l o o r .

The unused en d s o f  w e ld in g  rod s sh o u ld  be  
d e p o s it e d  i n  a  c o n ta in e r  and d is p o s e d  o f  a s  s c r a p .
A m eta l c o n ta in e r  f o r  t h i s  p u rpose i s  som etim es  
a tta c h e d  i o  th e  w e ld in g  m ach ine, t h i s  a c c id e n t  
a ls o  p o in t s  up th e  f a c t  th a t  em p loyees m ast be  
t r a in e d  t o  r e c o g n iz e  c o n d it io n s  w h ich  can  c a u se  
in j u r y .

8 .  As em ployee was w orking n ea r  a  p i l e  o f  beam s, one o f  w hich f e l l  from  
th e  p i l e  and s tr u c k  h i s  b a ck . As a r e s u l t  o f  th e  b r u is e d  b a ck , he was d isab led  
f o r  9 d a y s . I n v e s t ig a t io n  d i s c l o s e d  t h a t  p i l e d  m a te r ia ls  i n  th e  y a r d  w ere , 
g e n e r a l ly ,  n o t  s t a b l e .
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S ta b le  p i l i n g  o f  m a te r ia l  i s  an e s s e n t i a l  o f  
e v e r y  s a f e t y  program . U n sa fe  m a te r ia l  p i l i n g  
in d ic a t e s  la c k  o r  s a f e t y  c o n s c io u s n e s s  on  th e  p a r t  
o f  th e  s u p e r v is o r  and p e r h a p s , th e  management,

9 .  An em ployee was t ig h t e n in g  a  b o l t  w ith  a  monkey w rench. The wrench 
s l ip p e d  from  th e  b o l t  and em p lo y ee , a tte m p tin g  t o  r e t a in  h i s  b a la n c e , tw is t e d  
h i s  b a c k . L o st  t im e : 12 d a y s . I n v e s t ig a t io n  d i s c lo s e d  t h a t  th e  jaw  o f  th e  
wrench was worn lo o s e  through  ex te n d e d  u s e .

a . An in s p e c t io n  sy ste m  f o r  t o o l s  and equipm ent 
i s  n e c e s s a r y  s o  t h a t  worn t o o l s  w i l l  be r e p a ir e d  
o r  d isc a r d e d  b e fo r e  th e y  become h azard ou s t o  u s e .
b . F ix e d -ja w  w renches a re  p r e fe r a b le  when u se d  
on s ta n d a rd  s i z e  n u t s .  The u s e  o f  a d j u s t a b le -  
jaw  w renches sh o u ld  be d isc o u r a g e d  e x c e p t  f o r  
o d d -s iz e d  n u ts  o r  b o l t s  t h a t  ca n n o t be f i t t e d  
by s ta n d a r d  f ix e d - ja w  w ren ch es.
c .  Em ployees sh o u ld  b e in s t r u c t e d  t o  make c e r t a in  
o f  f o o t in g  and p o s i t i o n  b e fo r e  a p p ly in g  p r e ssu r e  
on w rench— i n  c a s e  i t  sh o u ld  s l i p .

A c c id e n ts  due t o  f a u l t y  t o o l s  and equipm ent can be e l im in a te d  i f  t o o l s  
and equipm ent a re  m a in ta in ed  i n  good w orking o r d e r . To b e  e f f e c t i v e ,  m ain te­
nance m ust be on a  s y s te m a t ic  and o r d e r ly  b a s i s  so  t h a t  ea ch  p ie c e  o f  eq u ip ­
ment i s  in s p e c te d  a t  r e g u la r  i n t e r v a l s .  T h is  k in d  o f  m ain ten an ce i s  som etim es  
known a s  p r e v e n t iv e  m ain ten a n ce .

P r e v e n t iv e  m aintenance in v o lv e s  a number o f  t h in g s .  I t s  b a s ic  f e a t u r e  
in c lu d e s  a  r o u t in e  in s p e c t io n  o f  a l l  t o o l s ,  eq u ip m en t, and a p p lia n c e s  a t  a  
d e f i n i t e  t im e  w ith  r e c o r d s  o f  th e  f in d in g s  k e p t .  I t  g o es  ev en  fu r th e r  i n  
t h a t  i t  in v o lv e s  th e  rep la cem en t o f  p a r t s  s u b j e c t  t o  wear a t  p red eterm in ed  
in t e r v a l s  ev en  though some u s e  s t i l l  rem a in s.

M aintenance i s  c l o s e l y  a l l i e d  w ith  o th e r  o p e r a t in g  f u n c t io n s ,  su ch  a s  
good h o u se k e e p in g . An e f f i c i e n t l y  o p e r a te d  to o lro o m , f o r  exam p le, m ust 
in v o lv e  i n  a d d it io n  t o  e f f i c i e n t  t o o l  s t o r a g e ,  a  sy s te m  o f  e f f e c t i v e  t o o l  
m ain ten an ce and is s u a n c e  t o  a s s u r e  t h a t  a n  t o o l s  a re  i n  f i r s t - c l a s s  co n d itio n  
and s u i t a b le  f o r  th e  j o b .  Even w here t o o l s  a re  owned b y  th e  workmen some 
in s p e c t io n  sy ste m  sh o u ld  be u se d  t o  a ssu r e  t h a t  th e y  a r e  k ep t in  good co n d itio n .

1 0 . An e n p lo y e e  was u s in g  a  s le d g e  hammer. The head  o f  th e  hammer which 
was lo o s e  f l e w  from  th e  h a n d le  and s tr u c k  th e  e m p lo y e e 's  f a c e ,  d i s a b l in g  him  
f o r  3 d a y s .
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I n e f f e c t i v e  t o o l  c o n t r o l  i s  in d ic a t e d .  Where 
t o o l s  a re  i s s u e d  from  a  t o o l  c r i b ,  th e y  sh o u ld  be  
in s p e c te d  b e fo r e  b e in g  i s s u e d .  Where t o o l s  a r e  
owned b y  th e  men, a sy ste m  o f  in s p e c t io n  b y  th e  
forem an sh o u ld  b e  i n s t i t u t e d .

E m ployees sh o u ld  a l s o  be t r a in e d  t o  in s p e c t  
t h e i r  own t o o l s  and t o  o b ta in  rep la c e m e n ts  f o r  
any w hich  th e y  f in d  t o  be d e f e c t i v e ,

1 1 . An em ployee was u s in g  a  punch p r e s s .  As th e  d ie  c o n ta c te d  th e  s t e e l  
p l a t e ,  th e  d ie  b rok e and a p ie c e  o f  s t e e l  s tr u c k  th e  em ployee i n  th e  e y e .  
D i s a b i l i t y :  3 d a y s .

T h is a c c id e n t  s u g g e s t s  t h a t  th e  d ie  was i n  
poor c o n d it io n  t o  c u t  p r o p e r ly . The d ie  s e t t e r  
sh o u ld  make c e r t a in  t h a t  th e  d ie  i s  sh arp  and ~  
f r e e  o f  d e f e c t s  b e fo r e  i t  i s  i n s t a l l e d .

1 2 . A punch p r e s s  o p e r a to r  was h o ld in g  a  s t e e l  p la t e  on  th e  p r e s s  when, 
u n e x p e c te d ly , th e  p r e s s  tr ip p e d . H is hand was ca u g h t b etw een  th e  d ie s  and  
f r a c tu r e d . He was d is a b le d  f o r  129  d a y s . I n v e s t ig a t io n  d i s c lo s e d  t h a t  t h i s  
punch p r e s s  d id  n o t have a n o n r e p e a t-ty p e  c lu t c h  and t h a t  th e  c lu t c h  dog was 
gummed up w ith  g r e a s e  and o i l .  I t  was r e p o r te d  t o  have r e p e a te d  on o th e r  
o c c a s io n s .

a .  Punch p r e s s e s  sh o u ld  b e eq u ip p ed  w ith  c lu t c h e s  
d e s ig n e d  t o  p r e v e n t  r e p e a t in g .

b . An ad eq u ate in s p e c t io n  and m ain ten an ce program  
p r o b a b ly  w ould have p r e v e n te d  t h i s  a c c id e n t  b y  
e l im in a t in g  th e  "gummed up11 c o n d it io n  o f  th e  c lu t c h  
d og . In  any e v e n t ,  th e  m achine sh o u ld  have b een  
im m e d ia te ly  ch eck ed  and p u t  i n  good c o n d it io n  a f t e r  
th e  f i r s t  t im e  i t  r e p e a te d .

1 3 . An em ployee became s i c k  when he in h a le d  propane g a s .  I n v e s t ig a t io n  
d is c lo s e d  em ployee was w orking n ea r  a  b u rn in g  o p e r a t io n  and t h a t  th e  to r c h  
b e in g  u se d  i n  t h a t  work had a worn h o s e .  As a  r e s u l t ,  propane g a s le a k e d  
from  th e  h o s e .

a . An a d eq u a te  program  o f  p r e v e n ta t iv e  m a in ten a n ce , 
in c lu d in g  r e g u la r  in s p e c t io n  o f  a l l  eq u ip m en t, co u p le d  
w ith  th e  im m ediate r e p a ir  o r  r e p la cem en t o f  a l l  item s  
found  t o  be d e f e c t iv e  p ro b a b ly  w ould  have p r e v e n te d  
t h i s  a c c id e n t .
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b . O perators o f  burning equipment should be requ ired  
to  in sp e ct th e ir  equipment and to  re p o rt d e fe c t iv e  item s 
each day b e fo re  operatin g the equipm ent. S upervisors 
shou ld  make p e r io d ic  checks to  insure th a t th is  p r a c tic e  
i s  fo llo w e d ,

lLu When a grin d in g wheel exploded , a fragm ent stru ck  the o p e ra to r 's  
arm and fra ctu red  i t .  D is a b ility : 118 days. In v e stig a tio n  d is c lo s e d  th a t
the wheel had re ce n tly  been changed and the wrong type o f  wheel used, and 
th at the guard, which had been removed during the change, had not been 
rep la ced .

Abrasive w heels have d iffe r e n t  b u rstin g  stren gth s 
depending upon co n stru ctio n , kind, o f  bond, s iz e , e t c .
Adequate t o o l  c o n tro l through a w e ll-op era ted  toolroom  
would prevent the co n d itio n s  which caused th is  a cc id e n t.
The forem an should p erson a lly  check each new wheel 
b e fo re  i t  i s  used to  insure (a ) th a t the proper wheel 
has~been s e le c te d ; (b ) th at the new wheel i s  in  good" 
co n d itio n } (c )  th a t the wheel i s  p rop erly  mounted; 
and (d ) th at the guard is  firm ly  fix e d  in  p la c e .

15. A w elder re ce iv e d  an e le c t r ic  shock from  h is  w elding to rch . As a 
r e s u lt , he was d isa b led  fo r  8? days. In v e stig a tio n  d is c lo s e d  d e fe c tiv e  
in su la tio n  on the cab le  near the e le c tro d e  h o ld er.

a . An adequate program o f  p reven tive m aintenance, 
in clu d in g  regu la r in sp e ctio n  o f  a l l  equipm ent, 
coupled  w ith immediate re p a ir  o r  replacem ent o f  
a l l  item s found to  be d efec t i ve probably would"  
have prevented  th is  a cc id e n t. ~

b . O perators o f  w elding equipment shou ld  be 
tra in ed  and req u ired  to  in sp e ct th e ir  equipment 
and to  rep ort d e fe c t iv e  item s each day b e fo re  
s ta rtin g  th e ir  work. S upervisory in sp ection s  
should be made re g u la rly  to  insure th a t th is
prictlce~lir~f6TTowe5.'~ -------- -------------------

1 6 . An em ployee was unhooking a sk id  from  an e le c t r ic  tru ck . The truck  
r o lle d  back s tr ik in g  the em ployee's h e e l, d isa b lin g  him fo r  16 days. An 
in v e s tig a tio n  d is c lo s e d  th a t the em ployee d id  n ot s e t  the brake on the tru ck .

Only q u a lifie d  persons should be perm itted  to  
operate th is  equipm ent. R efresh er cou rses should 
be given  o c ca s io n a lly  to  remind op era tors o f  a l l  
sa fe  work requirem ents.

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



-  36 -

17 . A maintenance e le c t r ic ia n  was rep a irin g  an e le c t r ic  sw itch  on a 
sm all cran e. He was k ille d  when he was stru ck  and h is  head crushed by the 
low er span o f  a la rg e  overhead cran e. In v e s tig a tio n  d is c lo s e d  th at in  order 
to  re p a ir  the sw itch , the em ployee had to  stand on a beam w ith h is  body ex­
tended above the sm all cran e, th at the clearan ce between the 2 cranes was 
approxim ately 3 in ch es , and th a t the op era tor o f  the overhead crane gave no 
s ig n a l as he approached.

The sm all crane should have been moved to  the 
end o f  the runway, o r , i f  th is  were im p ossib le , 
a l l  o f  the oth er cranes in  the bay should have 
been b lock ed  o f f  so th a t they cou ld  not have been 
moved in to  the area.

In  a d d itio n , a h elp er or  standby guard should 
have been p rovided  to  warn o f  impending danger.

18 . An employee was operatin g a p la n er. W ithout stopping the machine, 
he attem pted to  brush ch ips o f f  the b o ile r  p la te , which was fasten ed  to  the 
bed o f  the p lan er. When the bed o f  the p lan er moved, em ployee's hand was 
stru ck  by the p la te . The la ce ra te d  hand became in fe c te d  and the d is a b ilit y  
la s te d  19 days.

a . This was a v io la t io n  o f  a b a s ic  sa fe ty  ru le — 
m achinery should n ot be clean ed  w hile i t  i s  in  
m otion.

b . Proper m edical a tte n tio n  should have prevented 
the in fe c t io n .

19 . W hile he was operating a d r i l l  p re ss , the lo o s e  s leev e  o f  the 
ja ck e t worn by the op era tor became entangled in  the re v o lv in g  d r i l l .  Employee 
fra ctu red  h is  arm and was d isa b led  fo r  U2 days.

Loose c lo th in g  such as s h ir t  s le e v e s , n e ck tie s , 
e t c . ,  should never be worn about moving m achinery.
The a ccid en t suggests th at b e tte r  su p erv ision  was 
in  ord er.

20. An employee attem pted to  l i f t  a p ie ce  o f  s te e l p la te  weighing 
approxim ately 15>0 pounds onto a m achine. He stra in ed  h is  back and was d is ­
abled  15 days. In v e s tig a tio n  d is c lo s e d  th at the h o is tin g  equipm ent, g en era lly  
a v a ila b le , was being used elsew here.

With proper tra in in g , the employee would have 
w aited fo r  the h o is tin g  equipment o r  would have 
obtained  h elp  in  l i f t i n g  the p la te !

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



-  37 -

21. A m aintenance mechanic was rep a irin g  an overhead crane. He tr ie d  to  
c a n y  a b lo ck  and a c o i l  o f  rope up a v e r t ic a l la d d er. He m issed h ie  handhold 
and f e l l  t o  the f l o o r .  He was d isa b led  fo r  £0 days w ith  a fra ctu red  p e lv is  
and h ip .

Wo one shou ld  attem pt to  clim b a la d d er carry in g  
to o ls  o r  equipm ent. A l in e , w ith  p a il  fo r  sm all 
p a rts  i f  n ecessary , should be used to  r a is e  o r  low er 
m ateria ls from  one e le v a tio n  to  another.

22. An em ployee was u sin g a hand h o is t  to  move an I-beam . One o f  the
hooks s lip p e d , perm ittin g the beam to  f a l l  and s tr ik e  h is  l e f t  f o o t .  D isa­
b i l i t y :  U8 days. In v e s tig a tio n  d is c lo s e d  th at em ployee had not cen tered  the
lo a d  p rop erly  b e fo re  attem pting to  move the beam.

a . A ll em ployees who have o cca sio n  to  use h o is ts  
should be thorough ly in s tru cte d  in  the p roper 
method o f  applying hooks, s lin g s , and grabs and 
o f  making the l i f t .

b . In  th is  ca se , the employee probably  should  
have~used ^grabs" in stea d  o f  hooks. A spreader 
bar m ight have h elp ed .

c . S a fe ty  shoes m ight have m inim ized the in ju ry *

23. An employee was using a p orta b le  g rin d er. W ithout stop p in g  the 
t o o l ,  he t r ie d  to  remove a '•kink" in  the a ir  hose by whipping i t .  As he d id  
s o , he lo s t  c o n tro l o f  the grin d er and dropped i t  aga in st h is  le g . D isa b ility : 
3 days.

a . The p o s s ib i l i t y  o f  using nonkink a ir  hose 
should be in v e stig a te d .

b . Employees should be in stru cte d  to  check 
a ir  hose b e fo re  s ta rtin g  g rin d er.

c .  Adjustm ents to  m echanical equipment should 
never be made w h ile the equipment is  moving.

2U. W hile p a in tin g  tanks near a w elding o p era tion , a p a in ter  su ffe re d  
fla s h  burns. He was d isa b led  fo r  6 days. In v e s tig a tio n  showed th a t goggles 
were a v a ila b le , but the p a in te r  p re fe rred  n ot to  use them.

The w elding op era tion  should be en closed  
w ith a s o l id  en closu re to  prevent fla sh  burns 
to  oth ers in  the v ic in it y . This a lso  r a is e s "  
the qu estion  o f  whether p a in tin g  cou ld  be done 
a t another p la ce  o r  a t a d iffe r e n t  tim e.
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25. An employee was carryin g a s te e l beam w eighing 120 pounds. I t  
s lip p e d  out o f  h is  hands and f e l l  on h is  fo o t . Employee was d isa b led  fo r  
5 days.

S a fe ty  shoes m ight have prevented  the in ju ry .
The a ccid en t su eeests th at a study should be made 
to  determ ine i f  some means o f  m echanical handling 
would be advantageous, not on ly  fo r  s a fe ty  but 
a lso  fo r  e f f ic ie n c y .

I f  m echanical handling i s  not p r a c t ic a l, 
a d d ition a l help  should be p rovid ed  fo r  lifM w g  
and tran sp ortin g  m ateria ls o f  th is  w eight and 
shape. ‘

26. Employee attem pted to  brush s te e l ch ips from  the ta b le  o f  a d r i l l  
p ress  w ith  h is  g loved  hand. A ch ip  became imbedded in  h is  hand and, because 
o f  h is  fa ilu r e  to  rep ort fo r  f i r s t  a id , in fe c t io n  developed . He was d isa b led  
fo r  k 2  days.

a . G loves should n ot be worn when op eratin g  a 
d r i l l  p ress o r  any oth er moving m achinery.

b . A brush shou ld  be used fo r  removing ch ip s .

27. » h ile  a maintenance man was rep a ir in g  an overhead cran e, the crane 
op era tor moved i t  a t the requ est o f  a workman on the shop f lo o r .  The m ainte­
nance man was caught between the moving crane and a r a i l .  He was d isa b led
7U days. In v e s tig a tio n  d is c lo s e d  th at the crane op era tor had been n o t if ie d  
o f  the re p a ir  work but had fo rg o tte n  th a t the maintenance man was s t i l l  
w orking on the cran e.

The crane co n tro l sw itch  should be lock ed  
open when rep a irs  are being made. The key to  
the sw itch  should be in  the p ossession  o f  the 
maintenance forem an, and he alone should have 
the a u th ority  to  c lo s e  the sw itch  when rep a irs  
have been com pleted.

28. A w elder was standing on a tank to  tack  w eld a support f o r  the tank . 
He l o s t  h is  balance and f e l l  t o  the f l o o r ,  b ru is in g  h is  knee. He was d isa b led  
fo r  6 days. In v e s tig a tio n  d is c lo s e d  th a t th ere was no working p la tform  o r  
s c a ffo ld  a v a ila b le .

This in ju ry  su ggests that a study be made o f  
the op era tion  to  see i f  a more e f f i c ie n t  and s a fe r  
way to  do the jo b  cou ld  be d ev ised . I f  a p la tform  
i s  n ot p r a c t ic a l, cord -typ e  s o le s  on shoes might 
be in  o rd e r .

29. A d r i l l  p ress  operator was d r ill in g  h oles in  a sm all s te e l p la te .
The d r i l l  became stu ck  in  the m a teria l, spinning the m ateria l and the j i g
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which he was u sin g . The j i g  stru ck  h is  hand. He was d isa b led  9 days. Inves­
t ig a t io n  d is c lo s e d  th at the b i t  had been d u lled  and th a t the j i g  had not been 
clamped to  the p ress  ta b le .

D r illin g  should never be attem pted u n t il the 
m ateria l i s  clamped to  the ta b le . A lso the fa c t  
th a t the d r i l l  was d u ll em phasizes the axiom th at 
s a fe ty  is  synonymous w ith  e f f ic ie n c y .

30. W hile an em ployee was g e ttin g  tubes from  a tube ra ck , an overhead 
crane passed carry in g  a b o ile r . The suspended b o ile r  stru ck  a tank and swung, 
s tr ik in g  employee in  the abdomen. Employee s u ffe re d  a h ern ia  and was d isa b led  
$0 days. In v e s tig a tio n  d is c lo s e d  th at crane was equipped w ith  a warning 
s ig n a l, but th at op era tor d id  not use i t .

a . The warning gong should be in s ta lle d  so  th a t 
i t  w il l  sound au tom atica lly  whenever the crane~*is 
in  m otion.

b . The movement o f  crane load s in  congested  areas 
should be planned in  advance. A ll p o s s ib le  ob­
s tru ctio n s  should be sp otted  and th e r ig g e rs  should 
be sure th at the area is  c le a r  o f  oth er workers be­
fo r e  g iv in g  the s ig n a l to  move. W atchers should be 
assigned  to  s ig n a l the crane operator i f  the loa d  
comes c lo s e  to  any o b s tru ctio n , in  t ig h t  s itu a tio n s  
such as th at d escrib ed , ta g lin e s  p robab ly  should be 
used to  guide the lo a d  and prevent i t s  sw inging.

31. Employee was clean in g  o i l  from  the d ie  o f  a form ing machine w ithout 
opening the power sw itch . W hile he was engaged in  th is  work, the machine 
"tr ip p e d " suddenly and h is  fin g e rs  were crushed by the d ie . In v e s tig a tio n  
d is c lo s e d  th at the machine was a ctiv a ted  by a fo o t  pedal which was unguarded. 
I t  i s  assumed th a t op erator may have a c c id e n ta lly  touched the fo o t  p ed a l.

a . When clean in g  a p re ss , the power shou ld  be 
d iscon n ected , and p re fe ra b ly  lo ck ed  in  the " o f f "  
p o s it io n  u n t il  the clea n in g  i s  com pleted.

b . The fo o t  tre a d le  should have a guard over i t  
t o  prevent in adverten t op era tion  o r  the p ress .

32. A h ydrau lic p ress  op era tor was l i f t i n g  a s te e l p la te  onto a r o l le r .  
He caught h is  fin g e r  between 2 p la te s  and amputated 1 fin g e r . In v e s tig a tio n  
d is c lo s e d  th a t the p la te s  were heavy and th at no m echanical handling equipment 
was a v a ila b le .

An accid en t o f  th is  kind c a l ls  fo r  a thorough 
a n a ly sis  o t  the jo b  being perform ed. I t  may be
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found p o ss ib le  to  elim in ate th e l i f t in g  op era tion  
e n t ir e ly ; to  provide m echanical l i f t i n g  equipm ent; 
o r  i t  may be found th at two men should be assigned 
to  th is  op era tion . In  any even t, the e lim in a tion  
o f  the hazard p robably  w il l  r e s u lt  in  more e f f i c ie n t  
op e ra tio n s .

33. A w elder was "hooking up" an engine on a crane in  ord er to  rep osition  
en gin e. He had p la ced  a hook in  a cy lin d e r  h ole  a t one end o f  the engine. 
W hile the w elder was p la cin g  a second hook a t the oth er end, the crane operator 
took  up the s la ck  in  the chain  and the w e ld e r 's  fin g e r  was caught.between the 
hook and the engine and amputated. In v e s tig a tio n  d is c lo s e d  th at the crane 
op erator understood the nod o f  the w e ld e r 's  head to  be a s ig n a l to  l i f t .

"Hooking up" should p re fe ra b ly  be done by a 
hookup man rath er than the o p e ra to r . A s e t  o f  
standard s ig n a ls  should be adopted and sign a ls  
should be transm itted  on ly  by person  doing the 
"hooking u p ."  Cirane operators should be requ ired  
to  accep t on ly  standard hand sign a ls  b e fo re  moving 
crane.

3U. An employee was a t the end o f  a 7 5 -fo o t  sh ipping p latform  which had 
steps on ly  a t the oth er end. In stead  o f  walking the len gth  o f  the p la tform  
and using the s te p s , he jumped U fe e t  to  the ground and tw isted  h is  an k le. He 
was d isa b led  1 week.

Jumping from  a loa d in g  p la tform  is  an unsafe 
p r a c tic e  which is  very d i f f i c u l t  to  c o n tr o l. I t s  
e lim in a tion  req u ires  thorough tra in in g  in  sa fe  
procedures and p e rs is te n t  enforcem ent o f  sa fe"* 
procedures by su p erv isors .

In  a s itu a tio n  such as t h is , the p ro v is io n  
o f  a d d ition a l step s to  elim in ate  the need fo r  
w alking so fa r  to  g e t down from  the p la tfo rm " 
would undoubtedly reduce the in ce n tiv e  to  jump 
down.

35. An em ployee had been using a lad d er to  reach  a s lin g lo a d  o f  p ipe in  
ord er to  ad ju st the s lin g . When he s ta rte d  to  descend the la d d er , i t  s lip p ed  
away from  the w a ll again st which i t  had been p la ced . Employee f e l l  12 fe e t  t o  
the f lo o r  and b ru ised  h is  f e e t .  Lost tim e: 1 week. In v e s tig a tio n  d is c lo s e d  
th a t the ladder was not equipped w ith s a fe ty  sh oes.

a . When n ecessary to  ad ju st the s lin g , the hook 
should be low ered and adjustm ents made from  the 
iT o o r : -----------------------------------  ---------------------------------------------
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b . Ladders should be equipped w ith  s a fe ty  sh oes, 
and em ployees should be thorough ly tra in ed  in  the 
sa fe  placem ent and use o f  la d d ers ,

36. An employee was u sin g a chain h o is t  to  move a burner. When he re ­
le a se d  the chain* the burner tip p ed  and employee stra in ed  h is  back try in g  to  
steady the burner. L ost tim e: 68 days. In v e stig a tio n  d is c lo s e d  th at employee
attem pted to  "la n d ” the burner on an uneven f lo o r .

E ff ic ie n t  working con d ition s  requ ire  even 
f lo o r s  in  a l l  w orkplaces. An a ccid en t such as 
th is  in d ica te s  the need fo r  an in v e s tig a tio n  o f  
work p ra c tice s  throughout the shop, not on ly  fo r  
sa fe ty  but a lso  fo r  e f f ic ie n c y .

37. An employee was d r ill in g  h o les  in  a b o ile r  p la te*  using an e le c t r ic
p orta b le  d r i l l  w ith  a T -handle. When the d r i l l  broke through the p la te , i t  
"hung" and tw isted  the handle ou t o f  em ployee's hands. When he t r ie d  to  regain  
h is  h old  w hile the handle was re v o lv in g , i t  stru ck  and fra ctu red  h is  w r is t . 
D is a b ility : 121 days.

This a ccid en t may have re su lte d  from  a number 
o f  causes— a d u ll d r i l l t a hard spot in  the m etal, 
inadequate power o f  the d r i l l ,  poor fo o t in g , wearing 
g lo v e s , e t c . However, a p ressu re-typ e sw itch  when 
re lea sed  would stop  the d r i l l .

38. An employee was h old in g a d r i f t  pin* w h ile a second employee stru ck  
i t  w ith  a hammer. The coworker m issed the p in  and stru ck  the f i r s t  em ployee's 
f in g e r . He was d isa b led  fo r  3 days w ith  a fra ctu red  fin g e r . In v e stig a tio n  
d is c lo s e d  th a t the employee was not u sin g  any kind o f  hold ing t o o l  to  h old  the 
p in .

H olding d ev ices  are p r a c t ic a l but con sid er­
ab le**effort i s  necessary to  g e t the men to  use 
them. P rov ision  o f  the t o o ls , tra in in g  in  th e ir  
u se , and su p erv isory  enforcem ent o f  th e ir  use 
are a l l  e s se n tia l elem ents in  e lim in atin g  th is  
kind o£  a ccid en t.

39. An employee* descending steps in to  bo ilerroom , s lip p e d  and f e l l  to
the f lo o r  fra ctu rin g  h is  le g . D is a b ility : 7U days. In v e s tig a tio n  d is c lo s e d
th at the stairw ay was steep* in  the form  o f  a sp ira l*  and that th ere were no 
s a fe ty  trea d s.

S p ira l s ta ir s  are always dangerous and th e ir  
in s ta lla t io n  should not be perm itted . Where they 
are in s ta lle d , h an drails must be used i f  s ta ir s  
are to  be descended s a fe ly .
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i*0. An employee was cranking an air compressor. The crank failed to release when the engine started and the employee was thrown against the wall 
of the building. He suffered multiple lacerations and contusLcns and a fractured 
wrist. He was disabled 22 days.

Obviously, a mechanical starter is the answer.
Where a starter is not provided, the crank should 
be engaged at the bottom of the cycle and raised 
only to the top, with the thumb and fingers on the 
same side of the crank handle. No effort should 
be made to spin the crank. This is a procedure 
which must be taught to most workers.

la. An employee was cutting material on a shear without using a guide. 
As the knife descended, the metal stock slipped forward and employee's finger 
was amputated by the knife. Investigation disclosed that the shear was 
unguarded.

Shears should be equipped with a stock guide 
and a holddown device to prevent the stock from 
moving. A two-handed tripping device, a gate 
guard, or other device to prevent the hands of 
the operator from entering the danger zone is 
also necessary for safe operation.

U2. An employee was standing on a temporary scaffold welding a tank. 
The scaffold had been assembled by the welding crew from lumber available in 
the shop. It was a stable structure, but it had neither a rail nor a toe 
board. The welder somehow lost his balance and fell to the floor. He was 
disabled 6 days with a broken rib.

The construction of safe scaffolds requires 
specialized training and skills which most workers 
do not possess. It is, therefore, an unsafe pro­
cedure to require or permit working crews to as­
semble their own scaffolds. This work should be 
assigned to a specialist who is well versed in the 
standard requirements for safe scaffolding. The 
supervisor of the workers who are to use the 
scaffold should personally check it for safety 
before it is useafl

For in-plant work, a manufactured permanent-type 
3cafTold, possibly equipped with casters for maneuver­
ability, is generally safer and more economical than 
the use of temporary scaffolds.
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U3. An employee was operating a grinder. Without looking, he reached 
for the switch to open it. His thumb was caught between the 7-belt and its 
pulley and amputated. Investigation disclosed that the grinder was unguarded.

a. All pulleys and V-belts. of 13/32-inch 
width or greater, should be guarded, according 
to the American Standards Safety Code for Me­
chanical Power-Transmission Apparatus. Any V- 
belt and pulley, regardless of size, is dan­
gerous because of the shearing action of this 
type of equipment.
b. Good practice in machine design requires 
placement of the control switch in a readily 
accessible position, free from obstructions 
or the possibility of contact with moving 
parts.

Uli. An employee was using a circular saw to cut crating material. A 
splinter caught his glove and pulled his hand into the saw. Parts of two 
fingers were amputated. Investigation disclosed the saw was unguarded.

Rule U.1.2 of the American Standards 
Safety Code for Woodworking Machinery requires 
ihat the saw be enclosed by a hood wfalch 
automatically adjust itself to the thickness 
of material being cut. Rule 7«it.l says that 
gloves should not be worn while operating 
machines. Flagrant disregard for safe practices 
here shows the need for better supervision and 
education of employees and supervisors.

k$. A grinder was standing on a platform working on a steel drum. After 
completing his work, he stepped back and fell 5 feet to the floor. Hb suffered 
multiple bruises and was disabled 29 days. Investigation disclosed that the 
platform was unguarded.

Temporary work platforms should be constructed 
with all the safety features required for permanent 
platforms—handrails, toeboards. etc. This type of. 
accident raises the question of whether the work 
was being done in the most efficient way. A study 
might show that the drum could be so placed, that 
all work could be done from the floor.

U6. An employee walking in the plant aisle stepped on an air line of a 
riveting hammer and turned his ankle when the line rolled. As a result of 
the sprained ankle, he was disabled for 10 days. Investigation disclosed that
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the air line was attached to a compressor located on the opposite side of the 
aisle from the riveting operation.

Air lines should never be laid across an aisle.
If impossible to locate the compressor on the same 
side of the aisle where the riveting is being done, 
the air line should be carried overhead to a point 
as near the riveter as possible.

In case of temporary necessity, a sign mounted 
on a standard could be used to warn of the hazard.
There is always a temptation for persons to step 
on something rather than over it.

1*7. An engineer was taking measurements for the base of a boiler which 
was to be installed. As he turned, he fell 6 feet into the furnace pit, 
fracturing his arm. Lost time: 6 weeks. Investigation disclosed that the
pit was unguarded.

Temporary excavations are frequently left 
unguarded because the time and effort io guard 
them does not seem worthwhile, ftie fact that* 
they are temporary and work is being done on 
them is all the more reason why they should "be 
protected, either by flooring them over or by 
use of a standard railing or guard rail.

1*8. Two employees were placing a steel plate on a work table. As one of 
them pushed the plate onto the table, he lacerated his hand on a sharp edge of 
the plate. He was disabled 6 days. Investigation disclosed that employees 
were not wearing gloves.

Gloves or hand pads are a "must" when handling 
a steel plate. A job safety analysis might show 
that a better way could be round to move the plate.

1*9. As a foreman was passing a grinder, some steel particles from the 
hand-grinding operation lodged in his eye. He was disabled 2 days. Investi­
gation disclosed that the grinding operation was located in such a way that 
the steel particles were directed across an aisle and that the foreman was not 
wearing goggles.

The foreman should always wear goggles in eye- 
hazard areas not only to protect himself but to set 
an example for his men.

$0. While an employee was reaming holes in a piece of boiler plate, a 
piece of steel scale struck his eye. He was disabled 1* days. Investigation 
disclosed that employee was wearing spectacle-type goggles.
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Spectacle-tvt>e goggles offer frontal protection 
only. In such operations as this where there Is a 
possibility of particles flying from the sl<Ae; cover­
all, cup-type, or spectacle-type goggles withside 
screens should be used.

51. An employee was using a sledge hammer to aline steel in machines. 
As he struck the steel with the hammer, a small piece chipped off and struck 
his eye. Employee lost an eye. Investigation disclosed that the employee 
was using a hammer with a hardened head and that he was not wearing goggles.

Any operation which involves hammering or sledging 
of metal requires the operator to wear goggles. Lack 
of an eye-safety program is indicated. Possibly a 
better way than using a sledge could be found to line 
up the work. Where it is necessary to strike steel 
objects, brass or other soft metal hammers should be 
provided and used.

52. A welder was working in a boiler shell, kneeling on one knee. He 
was disabled for 3 days as a result of a sprained knee. Investigation dis­
closed that the boiler shell was small and that the welder was working in a 
cramped position, making it necessary to kneel on one knee.

Working in cramped quarters is always disagreeable 
and dangerous, kneepada would have mads the work less 
uncomfortable and might have prevented the injury.

53. An employee was using a file to chamfer the edge of a shaft being 
turned on a lathe. The file slipped from the shaft and employee's hand 
struck, and was cut by, the revolving shaft. Disability: h days. Investi­
gation disclosed that the tool normally used for this operation was dull and 
that employee had removed the rest from the lathe.

Dsing a file on a lathe is always dangerous and 
should be prohibited, except for minor touchup under 
controlled conditions. This is a flagrant example 
of the unsafe practice of using the wrong tool to do 
the job.

The basic question raised by this accident is, of 
course, why didn't the employee obtain a replacement 
for the regular tool when it became dull? Was there 
none available? Was the toolroom inconveniently 
located? Was he under pressure to complete the job? 
fhe answer may point the way to the prevention of 
similar accidents.
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£ll. An employee was using a wood chisel to pry open a door which was 
stuck. The chisel slipped from the door and struck him in eye. He was dis­
abled for 23 days. Investigation disclosed that a crowbar was available, but 
the employee preferred to use the chisel.

Doors should be so fitted and hung that they 
need~not be pried open. But here is a case where a 
makeshift tool was used instead of a tool provided 
for the purpose.

5$. An employee was using a steel hammer to remove steel pins from an 
assembly. A piece of steel chipped from the hammer and struck employee in arm. 
He was disabled for 16 days. Investigation disclosed that a babbit hammer was 
available for this operation, but employee elected not to use it.

This is an excellent illustration of the fact 
that worlqnen must be educated to recognize hazards, 
trained to avoid them, and that supervision by the 
foreman must be vigilant and constant.

56. While employee was operating a stationary grinder, the wheel broke
and a piece of it struck the employee’s leg. Disability: 2 days. Investi­
gation disclosed that the speed of the wheel exceeded the maximum operating 
speed established by the manufacturer.

Wheel speeds are set by the manufacturer on 
the basis of grain of the abrasive, kind of bond, 
diameter of wheel, etc. They should never be 
exceeded. Lack of adequate toolroom control is 
Indicated. The fact that the grinder was equipped 
with standard hood, proper flanges, and safety 
washers minimized the injury.

57. A maintenance mechanic was standing on a box to repair a machine.
He slipped off the box and fell to the floor. Ke was disabled 2 days, owing 
to a sprained back.

A permanent, but portable platform should be 
available for work that cannot be done from the 
floor. Lack of supervision is suggested by the 
use of a makeshift device.
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Table 1 . D isabling work in ju r ie s  in  136 boilersh op -produ cts p la n ts , c la s s ifie d  by a c t iv ity  o f  in ju red
and exten t o f  d is a b ility , 1951

A ctiv ity  o f  in ju red

Humber o f  d isa b lin g  in ju r ie s Number o f  days 
lo s t  o r  
charged

Average numbei 
o f  days 
charged 

per—
T otal R esulting in —

Humber Per­
cen t
y

Death
and

perma­
nent-
to ta l
d isa ­
b i l i t y

y

Perma­
nent-
p a rtia l
d isa ­
b i l i t y

Teirpo-
rary -
to ta l
d isa ­
b i l it y

Number Per­
cent
y

D isa­
b lin g
in ju ry

Tempo­
rary-
to ta l
d isa­
b ility

T o t a l ........................................... . 2,017 100.0 (1 ) 6 103 1,908 172,660 100.0 86 16

Operating m a ch in e s ...................... 276 lli.6 1 33 2lt2 37,172 2lu0 135 16
Using hand to o ls  . . .  . .................. 1*60 2h.h — 19 Ida 30,179 19.5 66 1U
Handling m aterials • .......................... 766 1|0.6 1 3k 731 J»7,l83 30.5 62 17

W alking, e tc .............................. .... .  .  . 232 12 .3 5 227 lit , 300 9.2 62 17
Other a c t iv it ie s  • • • • • • • • • 152 8.1 2 9 lUl 26,091 16.8 172 15

U n cla ssified ; in s u ffic ie n t  data . . 131 — (1 ) 2 3 126 17,735 — 135 15

1 / Percents are based on c la s s ifie d  cases on ly .
y  F igures in  parentheses in d ica te  the number o f  perm anent-total d is a b ilit ie s  in cluded .
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Table 2. Disabling work injuries in 136 boilershop-products plants, classified by nature of injury, part ofbody injured, and extent of disability, 1951

Nature of injury and part of body injured

Number of disabling injuries Number of days lost or charged
Average number of days charged per—Total Resulting in—

Number Per­cent
y

Deathandperma­nent-totaldisa­bility
u

Perma­nent-partialdisa­bility

Tempo­rary-totaldisa­bility
ftufcer Per­cent

y
Disa­blinginjury

Tempo­rary-totaldisa­bility

Total ........................... 2.017 100.0 (1) 6 - »3 1.908 172.660100.0 86 16
NATURE OF INJUR!

Amputations, enucleations •••••• 52 2.6 — 52 — 28.500 17.1 51*8 —
Bruises, contusions: Total ....... 1*86 2li.2 9 1*77 11.U19 6.9 23 9Without infection ........... . 1*6$ 23.2 — 9 1*56 10,960 6.6 21* 9With infection ••••••••• 21 1.0 — — 21 1*59 .3 22 22
Burns, scalds (not chemical): TotaL • 87 1*.3 5 82 8,057 1*.8 93 13Without infection....... . 70 3.5 .... 1* 66 It, 912 2.9 70 H*With infection ........... . 17 .8 — 1 16 3,11*5 1.9 <l/> <2/>
Outs, lacerations: Total .......  • 289 lb. 3 n 278 25,738 15.1* 89 12Without infection .••••••• 255 12.6 — u 21*1* 25,315 15.1 99 12With infection .•••••••• 3U 1.7 — — 31* 1*23 .3 12 12
Fractures •••••••••••••• 375 18.6 3 21 351 63,165 38.0 168 35Hernias ••••••••••••••• 1*7 2.3 -- — 1*7 2,350 1.1* 50 5oIrritations from foreign bodies . . . 181* 9.1 — — 181* 813 .5 l* 1*Occupational diseases ............. 10 .5 (1) 1 — 9 6,150 3.7 (3/) (3/)Strains, sprains •••• ......... 1*21* 21.1 — 5 1*19 Ht,0l»3 8.1* 33 13
Welder's flashes ................ i|6 2.3 i*6 226 .1 5 5Other.......................... 15 .7 1 — ll* 6,169 3.7 <l/> (2/>
Unclassified; insufficient data • • • 2 — 1 — 1 6,030 — <!/) <2/>

PART OF BODY INJURED
Head: Total.................... 366 1 8 . 1 3 li 352 33,838 19.6 92 7Eye.................... . . • 265 13.1 — 6 259 12,301 7.1 1*6 6Brain, skull .......  ••••• 39 1.9 2 2 35 13,386 7.8 31*3 11Other ........................ 62 3.1 1 3 58 8,l5l 1*.7 131 10
Trunk: Total .••••••••••• m 23.9 (1) 2 3 1*78 22,559 13.1 1*7 19Back........................ 279 13.8 — 3 276 5,669 3.3 20 15Abdomen .•••••••••••• 66 3.3. — — 66 2,667 1.5 1*0 1*0Chest (lungs), ribs ........... 61* 3.2 (1) 2 — 62 12,71*6 7.1* 199 12Shoulder .................... 1*9 2.U — — 1*9 880 .5 18 18Hip, pelvis................ . 20 1.0 — — 20 1*1*3 .3 22 22Other ...................... 5 .2 — — 5 151* .1 Q/> (2/)
Upper extremities: Total . . . . . . 1*85 2l*.0 67 las 58,81*1* 3U.0 121 H*Arm........................ 81 u.o — 2 79 9,285 5.1* 115 1 6Hand ,,••••• ........... 132 6.5 — 6 126 17,767 10.3 135 17Finger ........... ••••.. 272 13.5 — 59 213 31,792 18.3 117 12
Lower extremities: Total......... 61*5 32.1 19 626 1*9,371 28.6 77 20Leg . . . .  . ................ 197 9.8 — U 193 20,265 11.7 103 22Foot ...................... 273 13.6 — 8 265 21*,889 H*.5 91 21Toe .......................... 175 8.7 — 7 16 8 U,a7 2.1* 21* 13
Body, general ••••••••.••• 38 1.9 1 3 31* 8,01*8 1*.7 212 16

1/ Percents are based on classified cases only.y  Figures in parentheses indicate the amber of permanent-total disabilities included. y  Not computed because of small number of injuries.
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Table 3. Disabling work injuries in 136 boilershop-products plants, classified by nature of injury, part
o f body injured, and produet, 1951

Nature of injury andpart of body injured

Total number of disabling injuries
Product

Heavy tanks Boilers Other
Number Percent

y
Number Percent

y
Number Percent

y
Number Percent

y

Total ............................................... 2.017 100.0 1.071* 100.0 33b 100.0 609 100.0

NATURE OF INJURY
Amputations, enucleations . . • • 52 2.6 25 2.3 8 2.b 19 3.1Bruises, contusions • • • • • • • U86 21*.2 260 2b.l 79 23.6 lb7 2b. 2Bums, scalds . . • . . ............... 87 b.3 50 b.7 15 b.5 22 3.6Guts, lacerations . • • ............... 289 lb . 3 i5b lb.b b2 12.6 93 15.3Fractures • • • • • • • . • • • • 375 18.6 182 17.0 62 18.6 131 21.5
Hernias................................ ... . . b7 2.3 2b 2.2 9 2.7 lb 2.3Irritations from foreign bodies • 181* 9.1 87 8.1 38 ll.b 59 9.7Occupational diseases • • • • • • 10 .5 8 .7 2 •6 ~ —Strains, sprains • • • • • • • • U2b 21.1 21)0 22. b 68 20.3 116 19.1Welder's f la s h e s ...............• . • b6 2.3 36 3.b 7 2.1 3 .5
Other • 15 .7 7 .7* b 1.2 b .7
Unclassified) insufficient data • 2 — 1 — — — 1 —

PART OF BODY INJURED
Head: Total ................................ 366 18.1 193 18.0 7b 22.2 99 16.3Eye 265 13.1 11*3 13.3 50 lS.o 72 11.9Brain, skull • • • • • • • • 39 1.9 18 1.7 11 3.3 10 1.6Other......................• • . • • 62 3.1 32 3.0 13 3.9 17 2.8

Trunk: Total . . . • ♦ ............... U83 23.9 252 23.5 82 2b.6 lb9 2b.5Back . . ................................ 279 13.8 157 lb .7 38 ll.b 8b 13.8Abdomen • • • • • .................. 66 3.3 3b 3.2 11 3.3 21 3.bChest (lungs), ribs ............... 6b 3.2 23 2.1 18 5.b 23 3.8Shoulder • • • • • • • • • • k9 2.b 23 2.1 12 3.6 lb 2.3Hip, p e lv is ...............• . . • 20 1.0 11 1.0 3 .9 6 1.0Other .................................... 5 .2 b •b — — 1 .2
Upper extremities: Total . . . . U85 2U.0 265 2b.7 76 22.8 lbb 23.6Arm .................. ... 81 b.o b3 b.O lb b.2 2b 3.9Hand........................................ 132 6.5 7b 6.9 22 6.6 36 5.9Finger . • • • • • • • • • • 272 13.5 lb8 13.8 bO 12.0 8b 13.8

Lower extremities: Total . . . . 6U5 32.1 3bl 31.7 9b 28.0 210 3b.5Leg........................................... 197 9.8 112 lO.b 2b 7.2 61 10.0Foot . • • • • • • • • • • • 273 13.6 138 12.8 bb 13.0 91 i5 .oToe................ ........................ 175 8.7 91 8.5 26 7.8 58 9.5
Body, general • • • • • • • • • • 38 1.9 23 2.1 8 2.b 7 1.1

1/ Percents are based on classified cases only,
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Table b. Disabling work injuries in 136 boilershop-products plants, classified by nature o f injury, part of
body injured, and activity of injured, 1951

Activity o f injured

Nature o f injury and
Total

number
Handling materials

part o f body injured of
disa­

bling
injuries

Opera­
ting
ma­

chines

Using
hand
tools Total

L ift­
ing

mater­
ia ls

Other Unclas­
sified

Walk­
ing,
etc.

Other
Unclas­
sified;
insuf­
ficient
data

Total ................................ 2,017 276 b60 766 260 221 285 232 152 . 131....
NATURE OF INJURY 

Annotations, enucleations 52 2U i* 20 3 7 10 3 1
Bruises, contusions • • • U86 61 10k 196 bb 60 92 66 35 2b
Bums, scalds . . . . . . 87 2 h9 5 1 3 1 3 21 7
Cuts, lacerations . • . • 289 67 62 96 2b 21 51 33 12 19
Fractures • • • • • • • • 375 6U 59 165 33 61 71 36 25 26

Hernias • • • • • • • • • b7 2 10 28 17 b 7 6 1
Irritations from foreign
bodies ............................. 18U 3U 90 7 1 2 b 8 23 22

Occupational diseases . • 10 3 3 1 — 1 — 1 2
Strains, sprains • . . . U2i» 16 56 2b6 137 60 b9 78 12 16
Welder9s flashes • • • • 1»6 1 18 2 — 2 — — 12 13
Other • • • • • • • • • • 15 1 5 — — — — 2 6 1
Unclassified; insufficient

data • • • • • • • • • • 2 1 mam •M. MM 1

PART OF BODY INJURED

Head: Total .................. 366 53 156 33 2 15 16 27 51 b6
Eye............................ 265 38 130 9 1 b b 11 bO 37
Brain, skull . . . . 39 5 7 11 ~ 6 5 8 6 2
Other • • • • • • • • 62 10 19 13 1 5 7 8 5 7

Trunk: Total . . . . . . 1*83 20 8i* 26b lb8 57 59 7b 23 18
B a ck ......................... 279 9 33 180 109 bl 30 37 10 10
Abdomen..................... 66 k 17 35 21 7 7 7 3 —
Chest (lungs), ribs . 6b 1 lb 25 12 b 9 15 5 b
Shoulder . . . . . . h9 h 16 16 5 b 7 8 b 1
Hip, pelvis • • • . • 20 1 3 8 1 1 6 5 l 2
Other • • • • • • • • 5 1 1 — — — — 2 — 1

Upper extremities: Total U85 123 89 196 b6 57 93 21 36 20
Arm . .............. . . . 81 lb 17 28 6 12 10 6 11 5
H and......................... 132 20 33 53 15 13 25 10 11 5
Finger . . . . . . . 272 89 39 115 25 32 58 5 lb 10

Lower extremities: Total 61i5 76 120 271 6b 91 116 103 31 bb
Leg . ..................... ... 197 19 b5 58 15 22 21 b7 lb lb
Foot • • • • • • • • 273 32 bl 122 31 38 53 51 11 16
Toe • • • • • • • • • 175 25 3b 91 18 31 b2 5 6 lb

Body, general . . • • • • 38 k 11 2 — 1 1 7 11 3
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Table $. Disabling work injuries in 136 bollershop-produets plants, classified by part of body injured,source of injury, and nature of injury, 19$1
Part of body injured Total Mature of injury

and
source of injury

nunberofinju­ries Annota­tions,enucle­ations
Bruis­es,contu­sions

Burns,scalds II
I

s ? Frac­tures Her­nias
Irrita­tionsfromforeignbodies

Oc­cupa­tionaldis­eases
Strains Weld­er'sflash­es

Other
Unclas­sified;insuf­ficientdata

Total................ 2.017 52 b86 87 289 ?P UJ 18b 10 U2U U6 1? 2
PART OF B0D1 

Head: Total • •
IKJURE

366
D

2 1*3 22 59 9 18b U6 1Eye............. 265 2 6 16 11 — — 183 _ — U6 1 _Brain, skull. 39 — 13 1 20 5 — — — —Other . . . . 62 — 2k 5 28 U — 1 — — — — —
Trunk: Total . . U83 78 5 9 Uo U7 2 300 2Back « . . . 279 — 23 2 3 U — — — 2U7 — — —Abdomen . . . 66 — 10 1 3 — U7 U _' 1Chest, ribs • 6U — 22 2 2 2U — — 2 n . . 1 _Shoulder • • U9 — lU — 1 5 — — .. 29 —Hip, pelvis • 20 — 7 — — 6 — — — 7 — _ . .Other • • • • $ — 2 — 1 — ~ 2 — — —
Upper extremities:Total ............. U8$ U$ 108 25 1U8 118 . . 2 36 — 3Arm • • • • • 81 _ 29 8 111 17 _ — .. 12 . . 1 . .Hand . . . . 132 — 21* 13 1|6 29 — — 2 17 _ 1 _Finger . . . 272 U5 5$ U 88 72 — — ~ 7 — 1 —
Lower extremities:T otal............. 6U5 5 2U9 26 70 207 — — 1 86 — 1Leg . . . .  . 197 — 85 13 Ui 18 — — — 39 1 —Foot . . . . 273 l 108 13 2U 79 — _ 1 U7 — — _Toe............. 17$ U 56 — 5 110 — — ~
Body, general . . 38 — 8 9 3 1 ~ ~ 5 2 — 8 2

SOURCE OF IS 
Metal stock • • •

(JURY
U70 16 1U7 2 80 no 11 1 102 1Assenblies . . . 2li9 2 82 1 25 62 11 — — 66 —Chips, particles. 238 2 7 11 3k 5 1 178 — — — — —

Hand tools: Total lU8 2 1*9 2 29 31 6 __ 29 __Powered . . . U2 _ 8 — 18 7 — — — 9 — — _Hammers, notpowered . • U3 1 19 — 1 16 — — — 6 _ — _Other . . . . 63 1 22 2 10 8 6 — — 1U — ~ —
Working surfaces:T otal............. 126 — 26 __ 7 38 1 ... $U _Floors . . . 93 — 20 _ U 26 1 . . U2 . . . .Ground, yard. 27 — k — 2 12 — — _ 9 — ...Other . . . . 6 — 2 ~ 1 — — ~ 3 — — —
Machines • • • • 105 21 22 1 29 20 1 . . . . yrm 11 mm. „ _ __Hoisting appar­ 86 2Uatus: Total « . 7 27 — 18 — — .. 10 _ — _Cranes . . . $9 6 20 — 11 20 _ — . . 2Other • • • • 27 1 7 ~ 7 u — — ~ 8 — — —
Machine parts • • $U 2U ... 5 1U 1 __ __ 10 nr,Radiations . . . U8 — 2 _ — _ U6 — . .Containers . . . U7 — 7 — 7 5 5 — — 23 — — —Lunber............. UU — lU — 11 7 — — — 12 — — —Vehicles • • • • 1*3 — 17 — 3 12 1 -- — 10 — — ~
Bodily motions. • U2 T-T,. Uo „ „ 3 _ _ mtm 39 rmOther ................ 307 2 63 68 U7 6 6 9 50 — 15 1
Unclassified;insufficient data 10 1 —■ l — — — 8 — — —
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Table 6. Disabling work injuries in 136 boilershqp-produets plants, classified by source o f injury and
extent of disability, 1951

Source o f injury

Number of disabling injuries Number of days 
lost or 
charged

Average number 
of days 
charged 

per—Total Resulting in—

Number Per­
cent
y

Death
and

perma­
nent-
total
disa­
b ility

y

Perma­
nent-
partial
disa­
b ility

Tempo­
rary-
total
disa­
b ility

Number Per­
cent
y

Disa­
bling
injury

Tenqpo-
rary-
total
disa­
b ility

Total ................................................. 2,017 100.0 (X) 6 103 1,906 172,660 100.0 86 16

Natal stock • • • • • •  .................. b70 23*1) 2 26 14)2 US,791 26.5 97 16
Assemblies • • • • • • •  .............. 2b9 12.1) — 11 238 18,828 10.9 76 20
Chips, p a r t ic le s ............................ 238 11.9 — 7 231 12,888 7.5 5U 7
Hand tools: Total ......................... 11)8 7.1) 5 11)3 3,U92 2.0 21) lb

Powered • • • • • • • • • • • • b2 2.1 1 la 963 .6 23 16
Hammers, not powered • • • • • • 1)3 2.1 — 2 la 986 .6 23 9
Other .......................................... 63 3.2 — 2 61 1,5U3 .8 2b IS

Working surfaces: T o ta l.............. 126 6.3 3 123 6,96S b.O 55 23
Floors .......................................... 93 1).7 — 2 91 S,6$U 3.2 61 2b
Ground, yard ............................ 27 1.3 — 1 26 1,198 .7 bb 23
Other • • • • • • • • • • • • • 6 .3 — — 6 113 .1 Q/> (an

Machines • • • • • • • • • • • • • 105 5.2 21) 81 17,001 9.9 162 19
Hoisting apparatus: Total • • • • 86 1).3 1 11 71) 19,U23 11.3 226 18

Cranes • • • • • • • • • • • • • 59 3.0 1 9 1)9 18,SU1 10.8 31b 21
Other • • • • • • • • • • • • • 27 1.3 — 2 25 882 .5 33 11

Machine parts ............................... • 51) 2.7 1 53 1,158 .7 21 12
Radiations • • • • • • • • • • • • 1)8 2.1) — — 1)8 23U .1 5 5
Containers • • • • •  .................. • U7 2.3 — 1 1)6 U,765 2.8 101 17
Lumber • • • • • • • • • • • • • • 14) 2.2 — — 14) 802 .5 18 18
Vehicles • • • • •  ..............  . . . 1)3 2.1 1 1 la 7,U97 U.3 17b 22

Bodily m otion s............................ ... 1)2 2.1 1 la 1,291 .7 31 19
Other .......................................... ... 307 15.3 (1) 2 12 293 32,377 18.8 105 17
Unclassified) insufficient data . . 10 — - - — 10 1U8 — (an (1 /)

1 / Percents are based on classified cases only.
y  Figures in parentheses indicate the number of permanent-total disabilities included, 

Not computed because of small number of injuries.
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Table 7. Disabling work injuries in 136 boilershop-products plants, classified by type of accident andextent of disability, 1951
Humber of disabling injuries Number of days lost or Average number of days
Total Resulting in— charged chargedper—

Type of accident
famber Per­centi /

Deathandperma­nent-totaldisa­bility
2 /

Perma­nent-partialdisa­bility

Tempo­rary-totaldisa­bility
Humber Per­cent

i /

Disa­blinginjury
Tempo­rary-totaldisa­bility

Total ........................................... 2,017 100.0 (1) 6 103 1,908 172.660 100.0 86 16
Striking against: Total • . . . • 155 7.7 7 11*8 12,392 7.2 80 12Stationary objects • • • • • • 119 5.9 1* 115 11,018 6.1* 93 11Moving objects ...................... 36 1.8 — 3 33 1.37U .8 38 12*
Struck by: Total • • • • • • • • • 679 33.9 1 33 61*5 62,505 36.2 92 18Palling objects: Total . . . . 2*55 22.8 1 17 1*37 39,932 23.1 88 19From hands of workers . . . ll*9 7.5 ~ — 11*9 2,232 1.3 15 15Prom equipment • • • • • • U»9 7.5 1 13 135 26,950 15.6 181 19Prom piles of materials • • h3 2.1 — — 1*3 9U* .5 21 21Prom standing positions • • 39 1.9 — — 39 883 .5 23 23From other positions • • • 75 3.8 — 1* 71 8,953 5.2 119 a

Rolling or swinging objects . • 83 l*.l 1* 79 7,71*1* U.5 93 20Flying objects • • • • • • • • 59 2.9 — 7 52 12,201* 7.1 207 17Hand-wielded objects ............. 52 2.6 — 1* 1*8 1,9U» 1.1 37 11Other moving objects............. 30 1.5 — 1 29 711 .1* 21* 12*
Palls on same level: Total . . . . Ili6 7.3 1 2 11*3 9,1*05 5.5 61* 16To walkways or working surfaces 51* 2.7 — 1 53 1,509 .9 28 17On or against other objects • . 92 1*.6 1 1 90 7,896 U.6 86 16
Palls to different levels: Total . 101 5.0 1 2 98 11,827 6.9 117 22*From ladders • ...................... 30 1.5 ~ 2 28 1*,370 2.5 11*6 31Prom other elevations ............. 71 3.5 1 — 70 7,1*57 2*.l* 105 a
Caught in, on, or between: Total . Between a moving and 213 10.6 1 1*9 163 1*0,877 23.7 192 22

stationary object • • • • • •Between two or more moving 176 8.8 1 38 137 33,922 19.7 193 22
objects • • • • •  ................ 26 1.3 — 10 16 6,377 3.7 22*5In a moving object • • • • • • 11 .5 — 1 10 578 .3 a/ )

Rubbed, abraded: Total • • • • • • 219 10.9 219 1,136 .7 5 5By foreign bodies in eyes . . . 179 9.0 — — 179 771* .5 2* 2*By objects being handled . . . 27 1.3 — — 27 211 .1 8 8By other objects • • • • • • • 13 .6 — — 13 151 .1 12 12
Overexertion: Total . • • • • • • 291* ll*.6 . . . 1* 290 12,318 7.1 2*2 17Lifting or carrying objects • • 189 9.1* — 3 186 8,271 1*.8 2*1* 18Pulling or pushing objects • • 78 3.9 — 1 77 3,822 2.2 2*9 18Swinging objects • • • • • • • 20 1.0 — — 20 202 .1 10 10Other activities • • • • • • • 7 .3 — — 7 23 <!s/> Q/> <2/>
Contact'with temperature extremes . 78 3.9 — L 71* 1»,927 2.9 63 13
Contact with radiations, caustics,and noxious substances................ 69 3.1* (1) 2 — 67 12,1*61* 7.2 181 7
Bodily reactions ...................... ... U2 2.1 — 1 la 1,291 .7 31 19
Other accident types ................... 12 .6 — 1 11 3,351 1.9 <2/> <J/>
Unclassified| insufficient data • • 9 ~ — — 9 11*7 — (2/) Q/>

1/ Percents are based on classified oases only*y  Figures in parentheses indicate the number of permanent-total disabilities included. 3 / Hot conputed because of small number of injuries. k /  Less than 0.05.
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Table 8. Work accidents in 136 bollershop-products plants, classified by type of accident and activity ofinjured, 1951
Activity of injured

Type of accident
Total

number
o f

accidents
Operating
machines

Using
hand

tools
Handling
mater­
ials

Walking,
etc. Other

Unclas­
sified;
insuf­
ficient

data

Total ................................................. 2.017 276 1*60 766 232 152 131

Striking against: Total . . • • . 15$ 20 33 35 5U 6 7
Stationary o b je c t s .................. 119 3 20 31 53 6 6
Moving objeots ......................... 36 17 13 k l — 1

Struck by: Total ......................... 679 113 155 302 25 38 1|6
Falling objects: Total . . . . U55 75 65 2kk 13 22 36

From hands of workers . • . ll»9 7 17 121 — 2 2
From equipment . . . . . . lh9 $5 19 kh k 7 20
From piles o f materials • • U3 5 1 28 k 3 2
From standing positions • • 39 2 12 1U 2 5 k
From other positions • . • 75 6 16 37 3 5 8

Rolling or swinging objects • • 83 23 11 3U 5 7 3
Flying objects ......................... 59 11 30 5 1 8 k
Hand-wielded objects • • • • • 52 — la 7 3 — 1
Other moving objects • • • • • 30 k 8 12 3 1 2

Falls on same level: Total . • . • 1U6 7 19 36 67 11 6
To walkways or working surfaces 5U 2 h 13 28 5 2
On or against other objects . • 92 5 15 23 39 6 k

Falls to different levels: Total . 101 l 23 16 la 13 7
From ladders • ..................... 30 — 2 3 18 k 3
FTom other elevations .............. 71 1 21 13 23 9 k

Caught in, on, or between: Total • 
Between a moving and

213 79 9 98 2 16 9
stationary object • • • • • •  

Between two or more moving
176 60 8 88 1 13 6

objects • • .............. ... . . . 26 U* — 9 — 2 1
In a moving object • • • • • • 11 5 1 1 1 1 2

Rubbed, abraded: Total .................. 219 Ul 95 29 9 23 22
By foreign bodies in eyes • • . 179 3U 88 7 7 21 22
By objects being handled • • . 27 k 3 20 — — —
By other o b je c t s ..................• 13 3 U 2 2 2 —

Overexertion: T o ta l.................. ... 29k 9 33 239 7 k 2
Lifting or carrying objects . • 189 — 2 183 2 1 1
Pulling or pushing objects • • 78 6 13 56 1 2 —
Swinging objects • • • • • • • 20 1 18 — 1 — —
Other activities • • • • • • • 7 2 — — 3 1 1

Contact with temperature extremes • 78 1 U9 h k 15 5
Contact with radiations, caustics,
and noxious substances • • • • • 69 k 2k 2 1 19 19

Bodily re a ctio n s ............................ U2 — 15 3 22 — 2
Other accident t y p e s ..................... 12 1 3 1 — 7 —
Unclassified; insufficient data . . 9 — 2 1 — — 6
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Table 9* Work accidents in 136 boilershop-products plants, classified by type of accident and product, 1951
Total number of accidents

Product
Type of accident Heavy tanks Boilers Other

Number Per- cent 1 / Number Per­cent 1/ Number Per­cent 1/ Number Per­cent \ J

Total .................................................. 2,017 100.0 1.07b 100.0 33b 100.0 609 100.0
Striking against: Total . . . • . 155 7.7 8U 7.9 22 6.6 U9 8.1Stationary o b je c ts .............. . 119 5.9 6U 6.0 17 5.1 38 6.3Moving objects ......................... 36 1.8 20 1.9 5 1.5 11 1.8
Struck by: Total • • • • • • • • . 679 33.9 33U 31.1 116 35.1 229 37.6Falling objects: Total . . . . U55 22,8 221 20.5 75 22.8 159 26.0From hands of workers . . • lb9 7.5 70 6.5 33 10.2 U6 7.6From equipment • • • • • , lb9 7.5 78 7.2 16 U.8 55 8.9From piles of materials • . U3 2.1 17 1.6 9 2.7 17 2.8From standing positions • • 39 1.9 16 1.5 10 3.0 13 2.1From other positions • • • 75 3.8 Uo 3.7 7 2.1 28 U.6

Rolling or swinging objects . . 83 U.l 38 3.6 19 5.7 26 U.3Flying objects ......................... 59 2.9 2k 2.2 9 2.7 26 U.3Hand-wielded o b je c ts .............. 52 2.6 30 2.8 11 3.3 11 1.8Other moving objects . . . . . 30 1.5 21 2.0 2 .6 7 1.2
Falls on same level: Total . * . . 1U6 7.3 81 7.6 2k 7.3 Ul 6.7To walkways or working surfaces 5U 2.7 29 2.7 8 2.U 17 2.8On or against other objects . . 92 U.6 52 U.9 16 U.9 2U 3.9
Falls to different levels: Total . 101 5.0 51 U.8 22 6.6 28 U.6From ladders • • • • • • • • • 30 1.5 16 1.5 6 1.8 8 1.3From other elevations............... 71 3.5 35 3.3 16 U.8 20 3.3
Caught in, on, or between: Total . Between a moving and 213 10.6 115 10.8 28 8.5 70 11.5

stationary object • • • • • •  Between two or more moving 176 8.8 92 8.6 20 6.1 6U 10.5
objects • • • • • • • • • • • 26 1.3 16 1.5 6 1.8 U .7

In & moving o b je c t .................. 11 .5 7 .7 2 .6 2 .3
Rubbed, abraded: Total .................. 219 10.9 105 9.8 U3 13.0 71 11.7By foreign bodies in eyes • . • 179 9.0 8U 7.8 36 10.9 59 9.7By objects being handled . . . 27 1.3 16 1.5 k 1.2 7 1.2By other objects ...................... 13 •6 5 .5 3 .9 5 .8
Overexertion: Total • • • • • • • 29U lU.6 171 16.0 UU 13.3 79 13.0Lifting or carrying objects • • 189 9.1: 108 10.1 25 7.6 56 9.2Pulling or pushing objects • • 78 3.9 1:6 U.3 lU U.2 18 3.0Swinging objects . .................. 20 1.0 12 1.1 5 1.5 3 .5Other activities ...................... 7 .3 5 .5 — 2 .3
Contact with temperature extremes • 78 3.9 U7 U.U lU U.2 17 2.8
Contact with radiations, caustics,and noxious substances.................. 69 3.U 5o U.7 11 3.3 8 1.3
Bodily reactions • • • • • . • • • U2 2.1 26 2 .k k 1.2 12 2.0
Other accident types ...................... 12 .6 5 .5 3 .9 U .7
Unclassified} insufficient data . . 9 ~ 5 — 3 — 1 —

1/ Percents are based on classified cases only,
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Table 10. Work accidents In 136 boilershop-products plants, classified by type of accident and source of injury, 1951

Total Source of injury

Type of accident ofacci­dents Metalstock Assem­blies Chips,part­icles
Handtools

Work­ingsur­faces
Ma­chines

Hoist­ingappar­atus
Ma­chineparts

Radia­tions Con­tain­ers Lumber Vehi­cles Bodilymotions Other

Unclas­sified;insuf­ficientdata

Total .................. §CM U70 2U9 2j58 11:8 126 105 86 U8 Itf kk ?°7 10
Striking against: Total . • • 155 29 23 2 H: 6 36 U 2 _ U 7 8 20Stationary objects • • • • 119 28 22 2 2 6 15 3 2 — h 7 8 — 20 —

Moving objects ....... 36 1 1 — 12 21 1 — — — — —
Struck by: Total ......... 679 227 108 U5 93 5 35 33 _ 11 19 7 96 __

Falling objects: Total . . U55 201 92 — 36 — 2 5 29 — 10 9 — — 71 —
From hands of workers . lU9 70 28 — 17 — — 1 9 — 7 h — — 13 —
From equipment • • • • 1U9 71 28 — 9 — 1 1 13 — — 2 — — 2k —
From piles of materials U3 26 8 — — — — — 2 — 1 1 — — 5 —
From standing positions 39 5 uu — 3 — — — 2 — 1 1 — — 13 —
From other positions. • 75 29 lU — 7 — 1 3 3 ~ 1 1 — — 16 ~

Rolling or swinging objects 83 20 11 3 3 25 3 _ 3 5 10Flying objects ....... 59 — — U5 3 — — — — — — h — — 7 —Hand-wielded objects ... 52 1 — — 1:7 — — — — — — 2 — — 2 —Other moving objects ... 30 5 5 — k — — 5 1 — 1 1 2 — 6 —
Falls on same level: Total . 1U6 27 16 _ k 52 10 2 2 6 6 __ 21To walkways or workingsurfaces • • • • • • • • • 5k — — — — 51 — — — — — — 1 — 2 —On or against other objects 92 27 16 — U l 10 — 2 ~ 2 6 5 19 —
Falls to different levels:Total ................ 101 7 8 — — 65 2 — — — 1 2 3 — 13 —

From ladders • • • • • • • 30 1 1 _ _ 25 — — — — 1 — — — 2 —
From other elevations ... 71 6 7 — ~ Uo 2 ~ — -- — 2 3 — 11 —

Caught in, on, or between:Total ................ 213 69 18 — 3 — U5 39 5 — 1 — 13 — 20 —
Between a moving andstationary object • • • • 176 63 18 — 2 — 26 31 5 — 1 — 13 — 17 —
Between two or moremoving objects ....... 26 6 — — — — 11 7 — — — — — — 2 —
In a moving object • • • • 11 — -- — 1 — 8 1 — — — — — — 1 —

Rubbed, abraded: Total . . . . 219 15 8 179 2 l .... __ 1 _ 1 2 1 _ 9 _
By foreign bodies in eyes . 179 — — 175 — — — — — — — — — — U —
By objects being handled . 27 13 k 2 2 ~ — — 1 — 1 1 1 — 2 —By other objects ...... 13 2 h 2 — l — — — — — 1 — — 3 —

Overexertion: Total ...... 291: 9U 67 __ 31 2 7 8 11 27 8 5 33 1Lifting or carrying objects 189 78 UO — 1 — 2 1 n — 25 6 l — 2k —Pulling or pushing objects. 78 15 27 — 11 — 2 7 — — 2 1 U — 9 —
Swinging objects...... 20 — — — 19 — 1 — — — — — — — — —Other activities ...... 7 1 — — — 2 2 — — — — 1 — — — 1

Contact with tenperatureextremes............... 78 2 1 11 1 — — — — — — — — 63 —
Contact with radiations, caus­tics, and noxious substances . 69 “ 1 — — — ~ — U8 — — — — 20 —
Bodily reactions ......... U2 ~ - — — - — - - - - - U2 ~ —
Other accident types ...... 12 — — — — — - - — - — — — — 12 —
Unclassified; insufficient data 9 - 9
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Table 11. Work accid en ts in  135 boilersh op -produ cts p la n ts, c la s s ifie d  by type o f  acciden t and hazardous
working con d ition , 1951

T ota l
Hazardous working con d ition

Type o f  acciden t
number

o f
a c c i­
dents

Hazard­
ous

pro­
cedures

Place­
ment

hazards

Inade­
quately
guarded

D efects
o f

agencies

Dress
or

apparel
hazards

Environ­
mental

hazards

Unclas­
s if ie d ;
in su f­
fic ie n t

data

T o t a l ............................................................ 2, oak k93 368 29k 271 253 115 220

S trik in g  aga in st: T otal .  • • • • 155 H* 32 39 23 1 29 17
Stationary o b je cts  . . . . . . 119 13 32 5 23 1 29 16
Moving o b je cts  .............................. 36 1 — 31* — — — 1

Struck by: T ota l .................................. 677 1U5 209 119 91 7 22 81*
P allin g  o b je c ts : T ota l . . • . k53 113 168 68 58 — 11 35

From hands o f  workers . . . lk 8 103 1 7 21 — •• 16
From equipment • • • • • • lk9 u 5o 58 27 — 3 7
From p ile 's  o f  m aterials • • 1*3 1 37 — — 5 —
From standing p o s itio n s  • • 38 1 32 — 2 — 2 1
From oth er p o s itio n s  . . . 75 u 1*8 3 8 — 1 11

R ollin g  o r  swinging o b je cts  • • 83 12 29 20 12 «... 5 5
F lying o b je cts  • • • • • • • • 59 6 3 25 13 6 l 5
Hand-wielded o b j e c t s .................. 52 6 — t* 6 1 1* 31
Other moving o b je cts  • • • • • 30 8 9 2 2 — l 8

F a lls  on same le v e l: T ota l . . . . 11*6 5 72 5 1*1* 9 11
To walkways or working su rfaces 51* 1 19 2 20 — 6 6
On o r  against oth er o b je cts  • • 92 1* 53 3 22* — 3 5

F a lls to  d iffe r e n t le v e ls : T otal • 101 35 7 32 26 . . . . 1
From la d d e r s ................................... 30 — 3 18 9 — —
From other e lev a tion s • • • • • 71 35 1* H* 17 — — 1

Caught in , on , o r  between: T otal .  
Between a moving and sta tion a ry

213 50 27 80 7 — 28 a

o b je ct • • • • • • • • • • • •
Between two o r  more moving

176 1*7 23 52 7 — 28 19

o b je cts  • • • • • • • • • • • 26 3 1* 17 — — 2
In  a moving o b je ct • • • • • • 11 — — 11 — — —

Rubbed, abraded: T ota l • • • • • • 218 6 1 1 30 156 21*
by fo re ig n  bod ies in  eyes . . . 178 3 — — 2 151* — 19
By o b je cts  being handled . . . 27 2 — — 23 2 — —
By oth er o b je cts  • • • • • • • 13 1 1 1 5 — — 5

O verexertion: T o t a l .......................... 29h 227 11 21* 2 30
L iftin g  o r  carrying o b je cts  • • 189 167 1* — 12 — 2 1*
P u llin g  o r  pushing o b je cts  • • 78 53 6 — 10 — — 9
Swinging o b je cts  • • • • • • • 20 5 ~ — — — — 15
Other a c t iv it ie s  • • • • • • • 7 2 1 — 2 — — 2

Contact w ith tem perature extremes • 78 5 2 11 5 37 6 12

Contact w ith ra d ia tio n s , ca u stics ,
and noxious substances • • • • • • 69 1 — 3 3 52 6 1*

B odily reaction s • • • • • • • • • 1*2 1* 6 — 12 — 7

Other acciden t types • • • • • • • 12 1 1 1* 6 — — —

U n cla ssified ) in s u ffic ie n t  data • • 9 — — — — — — 9
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Table 12. D isabling work in ju rie s  in  13$ boilersh op -produ cts p la n ts, c la s s ifie d  by hazardous working
con d ition  and exten t o f  d is a b ilit y , 1951

Number o f  d isab lin g  in ju rie s
Number o f  days Average number

T ota l R esulting in  —
lo s t  o r  
charged

o f  days 
charged 

Der—
Hazardous working con d ition Death

Number Per­
cent
y

and
perma­
nent-
to ta l
d isa ­
b i l i t y

y

Perma­
nent-
p a rtia l
disa­
b i l i t y

Tempo­
ra ry -
to ta l
d isa ­
b i l i t y

Number Per­
cent
y

Disa­
b lin g
in ju ry

Tempo­
ra ry -
to ta l
d isa ­
b i l i t y

T ota l * * .................................................... 2 ,0 llt 100.0 (1 ) 6 103 1,905 172,625 100.0 86 16

Hazardous procedures: T otal * • • U93 27.5 l 19 1*73 32,613 20.1* 67 18
Manual handling o f  heavy objects 350 19.6 — 8 3U2 llt,28U 8 .8 la 17
Lack o f  adequate working surface $1 2 .8 1 1 1*9 10,871 6 .8 213 18
Other • • • • • • • • • • • • • 92 $.1 — 10 82 7,658 1*.8 83 21

Placement hazards: T o t a l.................. 368 20.$ 9 3$9 20,101 12.$ $S 18
Im properly p la c e d .......................... 196 10*9 — 1 19$ 3,737 2 .3 19 18
Im properly p ile d  * ...................... 80 U.5 — 1* 76 6,293 3 .9 79 20
Inadequately secured * * • • • 92 $ .1 — 1* 88 10,071 6 .3 i0 9 16

Inadequately guarded: T ota l * • • 291: 16.1* 2 1*1* 21*8 55,271 3U.3 188 21
Lack o f  p o in t-o f-o p e ra tio n  guard 132 7.1* — 23 109 lit , 901 9 .3 113 19
O th e r ................................................... 162 9 .0 2 21 139 lt0,370 2$.0 21*9 22*

D efects o f  agen cies: T otal • • • • 271 l $ . l 11 260 18,651 11.6 69 16
S lippery  . ■ • • • •  ...................... 93 5.2 — 2 91 5,218 3.2 $6 18
Worn, cracked, broken • • • • • 72 1*.0 — $ 67 5,305 3 .3 71* 18
Im properly constructed • • • • 32 1 .8 — 2 30 3,680 2 .3 11$ 13
Sharp-edged • • • • • * • * • • 27 1.S — — 27 280 .2 10 10
Other .................................................... 1*7 2 .6 — 2 1*$ It,168 2.6 89 15

Dress or apparel hazards: Total* * 
Inadequate personal sa fe ty

253 l b . l — $ 21*8 9,111 $ .7 36 $

equipment • • • • • • • • • •
Lack o f  personal sa fe ty

ll*3 8 .0 2 11*1 3,133 1 .9 22 5

equipment • • • • • • • • • • 106 $. 9 — 3 103 5,953 3.8 $6 5
Inadequate c loth in g  ...................... i* .2 — — 1* 25 (1*/) (2/> <2/)

Environmental hazards: T otal * * * 11$ 6.1* (1 ) 3 6 106 2lt,9lt6 1$.$ 217 21
Inadequate work space ................. 103 $ .7 2 6 9$ 18,666 11 .6 181 21
O th e r ........................................... .... . 12 .7 (1 ) 1 — 11 6,280 3 .9 (2 /) (2/>

U n cla ssified ; in s u ffic ie n t  data * * 220 — - - 9 211 11,732 — 53 12

1 / Percents are based on c la s s ifie d  cases only*
2/ Figures in  parentheses in d ica te  the number o f  perm anent-total d is a b ilit ie s  included* 
V  Not computed because o f  sm all number o f  in ju ries*  
k/ Less than 0 .0 $ .
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Table 13. Work acciden ts in  135 boilersh op -produ cte p la n ts, c la s s ifie d  by hazardous working con d ition  and
product, 1951

T ota l number o f Product

Hazardous working con d ition
Heavy tanks B oilers Other

Humber Per­
cent 1 /

Humber Per­
cent 1 /

Humber Per­
cent 1/

Humber Per­
cent 1/

T otal ........................................................ 2,01b 100.0 1,07b 100.0 33b 100.0 606 100.0

Hazardous procedures: T ota l .  . 
Manual handling o f  heavy

U93 27.5 26b 27.8 89 30.6 lbO 25.3

o b je cts  . • • • • • • • • •
Lack o f  adequate working

350 19.6 188 19 .8 6b 22.0 98 17.7

su rface • • • • • • • • • • 51 2.8 26 2.7 9 3.1 16 2.9
Other . . .  . .  .......................... 92 5 .1 50 5 .3 16 5 .5 26 b .7

Placement hazards: T ota l .  .  . . 368 20.5 195 20.5 b6 15 .9 127 22.9
Im properly p laced  . . . . . . 196 10 .9 108 11.3 22 7 .6 66 11.9
Im properly p ile d  • • • • • • 80 b. 5 33 3.5 13 b.5 3b 6. 1
Inadequately secured . .  • . 92 5 .1 5b 5 .7 11 3 .8 27 b .9

Inadequately guarded: T ota l • • 
Lack o f  p o in t-o f -op era tion

29b 16. h lU9 15.7 b3 lb .8 102 18 .b

guard . . .  . . ................. .... 132 7.k 6b 6 .7 19 6 .6 b9 8 .8
Other ............................................... 162 9 .0 85 9 .0 2b 8 .2 53 9 .6

D efects o f  agen cies: T ota l .  .  . 271 15 .1 lb o lb .7 b7 16.2 8b 15.2
S lip p ery  • • • • • • • • • • 93 5.2 b8 5. 0 18 6 . 3 27 b.8
Worn, cracked, broken • .  • • 72 b .o 35 3.7 lb b .8 23 b .2
Im properly constructed  , • • 32 1 .8 lk 1.5 3 1 .0 15 2.7
Sharp-edged • • .......................... 27 1 .5 17 1 .8 3 1 .0 7 1 .3
O th e r ........................................... .... b7 2.6 26 2 .7 9 3.1 12 2 .2

Dress or apparel hazards: T ota l. 
Inadequate personal sa fe ty

253 l b . l 135 lb . 2 b8 16.6 70 12.6

equipment .............................. ....
Lack o f  personal sa fe ty

lb 3 8 .0 72 7 .6 26 9.1 b5 8 .1

equipment • • • • • • • • • 106 5. 9 61 6. b 21 7.2 2b b. 3
Inadequate c lo th in g  • • • • • k .2 2 .2 1 .3 1 .2

Environmental hazards: T otal • • 115 6.U 67 7 .1 17 5 .9 31 5 .6
Inadequate work space • • • • 103 5.7 59 6 .2 15 5 .2 29 5 .2
O th e r ...................... ......................... 12 .7 8 .9 2 .7 2 •b

U n cla ssified ; in s u ffic ie n t  data • 220 — 12li — bb — 52 —

1 / Percents are based on c la s s ifie d  cases only.
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Table Hu Work acciden ts in  13$ boilersh op -p rod u cts p lan ts,  c la s s ifie d  by hazardous working con d ition  and
a c t iv ity  o f  in ju red , 19$1

A c tiv ity  o f  in ju red

Hazardous working con d ition

T otal
number

o f
acciden ts

Operating
machines

Using
hand

to o ls

Handling
mater­

ia ls

W alking,
e tc .

Other
Unclas­
s i f ie d ;
in su f­

fic ie n t
data

T ota l ................................................................ 2.01U 276 1*60 765 232 152 129

Hazardous procedures: T otal . . .  . U93 18 Uo 380 26 21* 5
Manual handling o f  heavy o b je cts  • 350 9 k 332 1 1 3
Lack o f  adequate working su rfa ce . 5 i 1 19 10 9 n 1
Other ........................................................ 92 8 17 38 16 12 1

Placement hazards: T ota l . . . . . . 368 3U 56 156 7U 28 20
Im properly p la c e d .............................. 196 15 23 63 65 17 13
Iiqproperly p ile d  • • • • • • • • 80 6 3 61 7 2 1
Inadequately secured . . . . . . 92 13 30 32 2 9 6

Inadequately guarded: T otal .  .  .  . 29li 125 59 ltli 25 17 2li
Lack o f  p o in t-o f-o p e ra tio n  guard* 132 77 36 7 3 1 8
Other ........................................................ 162 li8 23 37 22 16 16

D efects o f  agen cies: T ota l • • • • • 271 liO 61 92 li6 22 10
S lip p ery  . . .......................... • • • 93 k 9 36 36 3 5
Worn, cracked, b ro k e n ..................• 72 9 37 15 6 h 1
Im properly constructed  • • • • • 32 12 h 11 1 2 2
Sharp-edged . . . . . .  .................. 27 5 3 18 — — 1
Other • ltf 10 8 12 3 13 1

Dress or apparel hazards: T ota l • • 
Inadequate personal sa fe ty

253 33 Hill 8 7 32 29

equipment • • • • • • • • • • • lli3 15 100 2 1 11 Hi
Lack o f  personal sa fe ty  equipment 106 18 la 6 6 21 Hi
Inadequate c lo th in g  • • • • • • • k — 3 — — — l

Environmental hazards: T otal • • • • 115 12 18 37 29 11 8
Inadequate work space • • • • • • 103 12 15 36 26 8 6
Other • • • • • • • • • • • • • • 12 — 3 1 3 3 2

U n cla ssified ; in s u ffic ie n t  data .  .  . 220 Hi 82 U8 25 18 33
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Table 15 . Work a ccid en t*  in  135 b o ile rsh op -p rod u cts  p la n ts , c la s s i f i e d  by  hasardoua working co n d it io n  and agency o f  a c c id e n t , 1951

Hazardous working co n d it io n

T ota l

Hasardoua p roced u res : T o ta l .  .
Manual handling o f  heavy

o b j e c t s ................................  . •
Lack o f  adequate working

su rfa ce  .........................................
Other • • • • •  ............................

Placement hazards: T ota l .  .  .  .
Im properly p la ced  • • • • • •
Im properly p i le d  • • • • • •
Inadequately secured  . .  • .

Inadequately guarded: T o ta l .  .
Lack o f  p o in t -o f -o p e r a t io n

guard • ..........................................
Other ..................................................

D efects  o f  ag en cies : T ota l .  .  .
S lip p ery  .........................................
Worn, crack ed , broken .  • • • 
Im properly con stru cted  • • • 
Sharp-edged • • • • • • • • •
Other ..................................................

Dress o r  apparel hazards: T o ta l,
Inadequate p erson a l s a fe ty

e q u ip m e n t .......................
Lack o f  person a l s a fe ty

e q u ip m e n t .......................
Inadequate c lo th in g  ...................

Environmental hasarda: T ota l • .
Inadequate work space .  .  .  • 
Other • • • •  ................................

U n c la s s if ie d ; in s u f f i c ie n t  data •

Total Agency of accident
numberofacci- Mstal Hand Assem- Ha- Hoist­ing Gogglesand Work­ing Vehi­ Con­ Elec­trical Other Unclas­sified;dents stock tools bliss chines appa­ratus shields sur­faces cles Lumber tainers Ladders appa­ratus insuf­ficientdata

2,011; 3U0 238 235 177 16b 91 89 U7 kh U2 1*2 21 261; 220

U93 158 13 125 15 U5 — — 16 13 28 k 9 67 —
350 1U6 1 96 1 13 — - 3 9 28 h 6 U3 —
51 1 3 2U 8 3 __ ... . 5 1 _ _ 1 592 11 9 5 6 29 — — 8 3 — 2 19 —
368 139 21 52 ___ 8 1 10 26 3 7 1 100196 58 16 10 — 5 ___ 1 5 21 2 7 1 70 ___

80 51 ___ 13 ___ ___ ___ — ___ 2 1 ___ ___ 13 ___

92 30 5 29 — 3 — . — 5 3 — — — 17 —
291; 2 la 2 110 81 — 15 2 ~ k 19 3 15 —
132 3U w 98 mT, ,  _ .. _ __ __
162 2 7 2 12 81 — 15 2 ~ h 19 3 15
271 30 1*6 19 15 16 1 69 8 U h 12 8 39 __
93 7 3 U — — — 55 3 — 1 8 — 12 —

72 1 28 5 1 8 — 7 3 1 — h 1 13 —

32 — k 3 10 2 1 3 ___ ___ 1 — 2 6 —
27 15 ___ 6 1 ___ ___ ___ ___ 1 1 ___ ___ 3 ___

U7 7 11 1 3 6 — U 2 2 1 — 5 5 ~
253 — 115 — 27 — 90 — — — — — ~ 21 —
11*3 — U5 — 3 — 90 ~ — — — ~ — 5 —
106 ___ 66 ___ 21* 161; — 1; — — — — — — “ — — — — —
115 11 2 37 10 Hi __ k 11 1 3 „ . . , 22103 11 2 3U 10 lk — h 11 1 2 — — lU —12 — — 3 — — — ~ — — 1 — — 8 —
220 ~ — 220
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Table 16. Work accidents in 13b boilershop-products plants, classified  by type o f accident and unsafe act
1951

Unsafe act

Type o f accident

Total
number

o f
acci­
dents

Taking
unsafe
posi­
tion
or

pos­
ture

Using
unsafe
equip­
ment
or

equip­
ment
un­

safely

Unsafe
loading

or
placing

Oper­
ating
with­
out

author­
ity ;

fa ilin g
to

secure 
or warn

Failing 
to wear 
safe 

attire

Working
at

unsafe
speed

Other
Unclas
sifiec
insuf-
fic ier
data

Total .................................................... 2,011 778 381* 263 156 85 27 19 299

Striking against: Total ............... 155 105 27 1 7 mr. 12 2 1
Stationary o b je c t s ............... ... 119 87 17 1 1 — 12 — 1
Moving objects . . . . . . . . 36 18 10 — 6 — — 2 - -

Struck by: Total • • • • • • • • • 679 221* 199 83 92 8 8 6 59
Falling objects: Total • . • • U55 151 151 68 63 — 1 1 20

From hands o f workers . . . ll*9 1 H*7 — — — 1 — —
From equipment • • • • • • 11*9 92 3 H* 33 — — 1 6
From piles o f materials . . 1*3 16 1 25 1 — — — —
From standing positions • • 39 12 — H* 12 — — — 1
From other positions . . . 75 30 — 15 17 — — — 13

Rolling or swinging objects • • 83 1*3 6 9 20
*8

_ 5
Flying objects •• ................... 59 5 1* — 3 5 3 33.
Hand-wielded objects • • . . • 52 17 31* — — — — 1 —
Other moving objects • • • • • 30 8 1* 6 6 — 2 1 3

Falls on same level: Total . . • . 11*6 133 9 _ 1 _ 1 1 1
To walkways or working surfaces 51* 51 1 — — — — 1 1
On or against other objects • • 92 82 8 — 1 — 1 — —

Falls to different levels: Total . 101 77 1 6 11 — 6
From la d d e r s ............... ...  . . . 30 12 1 6 9 — — — 2
From other elevations • • • • • 71 6$ ~ 2 — — — 1*

Caught in , on, or between: Total . 213 59 101 1* 33 h u 8
Between a moving and stationary 
object • • • •  .......................... 176 1*8 81* 1* 31 _ . 1* 5

Between two or more moving 
objects • • • • • •  ............... 26 9 11* Mr 1 2

In a moving object • • • • • • 11 2 3 — 1 1* — 1 —

Rubbed, abraded: Total • • • • • • 213 H* 17 . — 3 31* _ 11*5
By foreign bodies in eyes . . . 173 1*

16
— 3 28 — — 138

By objects being handled . . . 27 1* — — 5 — 2
By other objects • • ............... 13 6 1 — — 1 — — 5

Overexertion: Total • • • • • • • 291* 99 15 168 2 1 9
Lifting or carrying objects . . 189 29 8 11*8 2 — — — 2
Pulling or pushing objects • • 78 50 1* 18 — — 1 — 5
Swinging objects ....................... 20 15 2 2 — — — — 1
Other activ ities • • • • • • • 7 5 1 — — — — — 1

Contact with tenperature extremes . 78 25 1* 1 5 16 1 — 26

Contact with radiations, caustics,
and noxious substances • • • • • • 69 5 1* 1 23 — — 36

Bodily reactions • • • • • • • • • 1*2 35 1* — 1 — — — 2

Other accident types • • • • • • • 12 2 3 — ~ ~ — 2 5
Unclassified; insufficient data . . 9 — — — — ~ — — 9
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Table 17. Disabling work in ju r ie s  in  13l* boilershop-products p la n ts, c la s s if ie d  by unsafe act and extent o f
d is a b il it y , 1951

Number o f  d isabling in ju ries
Number o f  days Average number

Total Resulting in —
lo s t  or 
charged

o f  days 
charged 

per—
Death

Unsafe act

Number Per­
cent
i /

and
perma­
nent-
t o t a l
disa­
b i l i t y

2 /

Perma­
nent-
p a rt ia l
disa­
b i l i t y

Tempo­
rary-
to ta l
disa­
b i l i t y

Number Per­
cent
i /

Disa­
b ling
in ju ry

Tempo­
rary-
to ta l
disa­
b i l i t y

Total ............................................................ 2,011 100.0 (1) 6 103 1,902 172,625 100.0 86 16

Taking unsafe p o s itio n  or posture:
T o t a l ....................................................... 778 1*5.1* 3 36 739 73,390 1*9.1 91* 18

Inattention  to  footin g  • • • • 262 15.3 — 2 260 7,9lU 5 .3 30 17
Inattention  to  surroundings • • 218 12.7 1 20 197 27,071* 18.1 121* 16
Exposure under suspended loads. 60 3.5 1 7 52 19,1*75 13.0 325 22
Exposure to  fa l l in g  or  s lid in g
ob jects  • • • • • •  ................. 1*9 2.9 — 2 1*7 3,761 2.5 77 23

Other • • • • • • • • • • • • • 189 11.0 1 5 183 15,166 10.2 80 18

Using unsafe equipment or  equipment 
unsafely: Total .................................. 381* 22.1* 33 351 23,831* 16.0 62 15

Gripping ob jects  insecurely  . . 190 11.1 — 1 189 3,221* 2.2 17 15
Taking wrong hold o f  o b je cts . • 136 7.9 — 27 109 15,1*81* 10.1* 111* H*
Using d e fectiv e  equipment . . . 27 1 .6 — 3 21* 3,1*79 2.3 129 12
Other • • • • • • • • • • • • • 31 1. 8 — 2 29 1,61*7 1 .1 53 H*

Unsafe loading or p lacin g : Total . 263 15.1* —— k 259 13,590 9.1 52 18
Moving too heavy loads • • • • 167 9.8 — 3 161* 7,677 5.1 1*6 16
Placing ob jects  unsafely . . . 96 5.6 — 1 95 5,913 1*.0 62 20

Operating without authority;
H*l*fa i l in g  to  secure or warn: Total. 156 9.1 1 11 23,61*7 15.8 152 22

F ailin g  to  block  or  secure • • n o 6.1* — 6 101* 11*, 370 9.6 131 18
Operating without giving signal 21 1.2 1 2 18 7,731* 5 .2 368 ( V )
Other • • • • • .......................... 25 1. 5 — 3 22 1,51*3 1 .0 62 29

F ailing  to  wear safe a t t ir e : Total 85 5 .0 3 82 6,083 l*.l 72 8
Failing to  wear goggles • • • • 58 3.1* — 3 55 5,711* 3.9 99 6
Other • • • • .......................... .... 27 1 .6 — — 27 369 .2 ll* H*

Working a t unsafe speeds • • • • • 27 1 .6 — 1* 23 3,829 2.6 11*2 23

Other unsafe acts .............................. .... 19 1 .1 — 5 11* It, 982 3.3 <2/> Q / )

U n classified ; in s u ff ic ie n t  data .  . 299 — (1) 2 7 290 23,270 — 78 10

1 /  Percents are based on c la s s if ie d  cases on ly.
y  Figures in  parentheses in d icate  the number o f  permanent-total d is a b il it ie s  included. 
3 /  Not computed because o f  small number o f  in ju r ie s .
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Table 18. Work accidents in  131* boilershop-products p lants, c la s s if ie d  by unsafe act and product, 1951

Total 
number o f

Product

Unsafe act
accidents

Heavy tanks B oilers Other

Number Per­
cent 1 /

Number Per­
cent 1 /

Number Per­
cent 1 /

Number Per­
cent 1 /

Total ............................................................ 2 ,OU 100.0 1,07U 100.0 329 100.0 608 100.0

Taking unsafe p os ition  or posture:
1*25 1*6.9 2la 1*6.5T o t a l ...................... . . ...................... 778 112 38.9

Inattention  to  footin g  • • • • 262 15.3 ll*l* 15 .9 35 12.1 83 16.1
Inattention  to  surroundings . . 218 12.7 118 13.0 28 9.7 72 13.9
Exposure under suspended loads. 60 3.5 28 3.1 8 2.8 21* 1*.6
Exposure to  fa l l in g  or  slid in g

1*9 3.5ob jects  • • • • • • • • • • • 2. 9 32 6 2.1 n 2.1
O th e r ........................................... .... 189 n . o 103 11.1* 35 12.2 5 i 9.8

Using unsafe equipment or  equipment
381* 22.1* 71* 121*unsafely : Total • • • • • • • • • 186 20.5 25.7 23.9

Gripping o b je cts  insecurely  • . 190 11.1 89 9.8 38 13.3 63 12.1
Taking wrong hold o f  ob jects  • 136 7.9 72 7 .9 21* 8.3 1*0 7.7
Using defective  equipment • . . 27 1 .6 15 1.7 5 1.7 7 1.1*
Other ................................................... 31 1 .8 10 1 .1 7 2.1* 11* 2.7

Unsafe loading or p lacing : Total • 263 15.U ll*6 16.1 1*1* 15.3 73 U *.l
Moving too  heavy loads • • • . 167 9.8 103 11.1* 26 9.1 38 7 .3
Placing ob jects  unsafely  • • • 96 5.6 1*3 1*.7 18 6 .2 35 6 .8

Operating without authority ;
1*8fa ilin g  to  secure or warn: T ota l. 156 9.1 88 9.7 20 6 .9 9 .3

Failing to  b lock  or secure • • n o 6.1* 61 6.7 13 1*.5 36 6 .9
Operating without g iving signal 21 1 .2 n 1.2 3 1 .0 7 1.1*
Other .................. . . . . . . . . 25 1. 5 16 1. 8 1* l.l* 5 1 .0

F ailing to  wear safe a t t ir e : Total 85 5 .0 1*5 5 .0 21* 8 .3 16 3.1
Failing to  wear goggles . . . . 58 3.1* 30 3.3 17 5 .9 11 2.1
Other ................................................... 27 1 .6 15 1.7 7 2.1* 5 1 .0

Working at unsafe speeds . • • . • 27 1.6 8 .9 10 3.5 9 1.7

Other unsafe a c t s .......................... .... 19 1 .1 8 .9 1* 1.1* 7 1.1*

U n classified ; in s u ff ic ie n t  data . . 299 — 168 — la — 90 —

1 /  Percents are based on c la s s if ie d  cases only.
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