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NICKEL A I D S  THE CONSTRUCTION I N D U S T R Y

t o  K E E P  'E M  W O E  K I N G

FHE IN T ER N A TIO N A L NICKEL C O M P A N Y ,  INC., 67 w a i l  st.. N e w  York s , s .  y.

E n g in e e rs  w h o  design  co n s tru c tio n  
e q u ip m e n t can  ta k e  p r id e  in  th e  con
s tru c tio n  in d u s try ’s g re a te s t a c h ie v e 
m e n t . . .  its  p a r t  in  b u ild in g  A m e ric a ’s 
“A rs e n a l o f  D e m o c ra c y .”

> F o r  th e y  c o n tr ib u te d  to  th a t  a m a z 
in g  success, e v e n  lo n g  b e fo re  th e  w a r  
s ta rte d . T h e y  d e s ig n e d  th e  to o ls  w ith  
w h ic h  th e  jo b  w a s  d o n e . . . fo u n d  w a y s  
to  m a k e  e q u ip m e n t  d u ra b le , a n d  thus  
p re v e n te d  m a n y  a  b re a k d o w n  o f m a 
c h in e ry  a t  th is  c r it ic a l t im e  w h e n  n o th 
in g  m u s t in te r fe r e  w it h  th e  d r iv e  to 
w a r d  V ic to r y .

F a m i l ia r  to  th e m , as a  m ea n s  o f g iv 
in g  lo n g e r  l i f e  to  c o n s tru c tio n  e q u ip 
m e n t, is  th e  w id e s p re a d  use o f N ic k e l  
A llo y s . T h o s e  en g in eers  h a v e  le a rn e d  
fr o m  lo n g  e x p e r ie n c e  th a t  N ic k e l  im 
p a rts  to ug hness, s tre n g th , a n d  co rro 
sio n  re s is ta n c e  to  fe rro u s  a n d  n o n -fe r 

rous  m e ta ls , a n d  th u s  assures im p ro v e d  
p e rfo rm a n c e  u n d e r  th e  m o s t severe  
co n d itio n s .

A m o n g  th e m , as w i t h  m e n  in  m a n y  
o th e r  in d u s tr ie s , th e  s a y in g  is  th a t  “a  
l i t t le  N ic k e l  goes a  lo n g  w a y ” to w a rd  
in c re a s in g  d e p e n d a b ility  o f  m a c h in e  
p a rts  — fr o m  gears  to  s c ra p e r b lad e s , 
f ro m  d ip p e r  te e th  to  cru s h er ro lls .

T h e  e x p e r ie n c e  o f  c o n tra c to rs , e n g i
neers , a n d  m a c h in e  o p e ra to rs  in  th e  
f ie ld  su p p o rts  th is  c o n v ic tio n  o f  th e  
d e s ig n in g  e n g in e e rs . . .  p ro v e s  th a t  th e  
p ro d u c ts  o f  le a d in g m a n u fa c tu re rs  s tand  
u p  lo n g e r u n d e r  th e  stress o f  ex a c tin g  
serv ice .

I t  has b e e n  th e  p r iv i le g e  o f  Inco en
g in ee rs  a n d  m e ta llu rg is ts  to  c o o p era te  
w ith  th e  c o n s tru c tio n  in d u s try  fo r  m a n y  
ye ars . T o  m e n  in  a l l  in d u s tr ie s  w h o  d e
s ire  assistance in  th e  s e lec tio n , a b ric a -

n, and heat treatment of ferrous and 
l-ferrous alloys, the I n t e r n a t i o n a l  
;kel Company cordially extends an 
er of counsel and data.

* N i c k e l  *

New Catalog Index
N ew  C a ta lo g  C  m akes i t  easy  
fo r you to  g e t N ic k e l l i t e ra 
tu re . I t  g ive s  you cap su le  
synopses o f b oo k le ts and  b u l
le tin s  on a  w id o  v a r ie ty  o f 
sub iects — from  In d u str ia l a p 
p lica t io n s  to  m e ta llu rg ic a l 
d a ta  and w o rk ing  In stru c
tio ns . W h y  not send fo r yo u r 
copy o f  C a ta lo g  C  today?



AS THE EDITOR VIEWS THE NEWS
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We Cannot Coast to Victory
A  grass-roots s u rv e y  o f in d u s tr ia l o p in io n , ta k e n  a t  th is  p a r t ic u la r  m o m e n t, w o u ld  

s h o w  a  d is c o n c e rtin g  c o n fu s io n  as to  th e  e x a c t status o f  o u r  w a r  e ffo r t.

T h is  c o n fu s io n  arises c h ie fly  f r o m  a  la c k  o f  t ru s tw o r th y  in fo rm a tio n  as to  ju s t 

w h e re  w e  s tan d . O n  on e h a n d  w e  h e a r  th a t  th e  w a r  is fa r  f r o m  w o n . O n  th e  o th e r  

h a n d , w e  a re  to ld  th a t  a n y th in g  c a n  h a p p e n  in  E u r o p e  a n y tim e . S o m e a u th o ritie s  

te l l  us th a t  p ro d u c tio n  is w o e fu l ly  in a d e q u a te . A g a in s t th is , w e  h a v e  d a ily  e v id e n c e  

o f c a n c e lla tio n s , c u tb a cks  a n d  d ra s tic  rev is io n s  in  w a r  c o n trac ts . W M C  in fo rm s  us 

th a t  g ra v e  m a n p o w e r  sh ortag es a re  in  th e  o ffin g ; o th e r  ag enc ies  say th a t  revis ions  

in  w a r  p ro d u c tio n  w i l l  re lea se  n e e d e d  w o rk e rs  in  c o m fo r ta b le  a b u n d a n c e .

W h a t  is on e to  b e lie v e  fr o m  th is  d e lu g e  o f  c o n flic tin g  o p in io n ?  A re  w e  o n  to p  

o f th e  w a r  p ro d u c tio n  p ro b le m  o r  a re  w e  no t?  Is  th e  e n d  in  E u ro p e  n e a r  a t  h a n d  

o r  is i t  fa r  in  th e  d is ta n t fu tu re ?  Is  th e  m a n p o w e r  s itu a t io n  c r it ic a l, o r  a re  w e  b e in g  

k id d e d ?

A  fa ir ,  d ispass io nate  a n s w e r  is d if f ic u lt ,  p r o b a b ly  th e  tr u th  is m o re  e n c o u ra g 

in g  th a n  is g e n e ra lly  re a liz e d . A f te r  P e a r l H a r b o r ,  th e  A r m y , N a v y ,  M a r in e  C o rp s  

a n d  a l l  o th e r  ag enc ies  p la n n e d  o n  a  h ig h , w id e  a n d  h a n d s o m e  basis. E v e r y  co n sc ien 

tio us o ff ic ia l w e n t  to  g re a t le n g th s  to  p la y  sa fe . H e  asked  fo r  m o re  th a n  h e  th o u g h t  

m ig h t  b e  n e e d e d .

T o d a y , w i t h  w a r  p ro d u c tio n  a t  a  h ig h  p e a k , w e  a re  f in d in g  th a t  in  som e in 

stances w e  o v e rs h o t th e  m a rk . I n  o th ers  w e  a re  b e h in d  sc h ed u le . B u t  in  th e  o v e r 

a l l  e f fo r t , w e  a re  o n  th e  sa fe  s id e . A s a  re s u lt th e re  a re  a b a n d o n m e n ts  o f  exp an s io n  

p ro je c ts , c a n c e lla tio n s  o f c o n tra c ts , c u tb a cks  in  q u a n titie s  o rd e re d  a n d  sh ifts  in  sp e c ifi

c a tio n s . T h e s e  a re  th e  n a tu r a l c o n c o m ita n ts  o f a  p la y -s a fe  p o lic y .

So w h a t?  A ssu m e th a t  th e  fo re g o in g  e x p la n a tio n  is re a s o n a b ly  so u n d . I f  so, is 

th e re  a n y th in g  in  th e  s itu a tio n  th a t  suggests w e  can  re lax ?  C a n  w e  s a fe ly  coast in  to  

v ic to ry ?

H e r e  o u r  a n s w e r ca n  b e  p o s it iv e . W e  c a n n o t, w e  d a re  n o t coast. In s te a d , w e  

s h o u ld  b e  re s tu d y in g  o u r  p ro b le m . W e  h a v e  lic k e d  som e d e ta ils ; o th ers  s t il l  c h a l

le n g e  us. O u r  jo b  is to  re a p p ra is e  th e  c h a lle n g e  in  th e  l ig h t  o f  p re s e n t a n d  fu tu re  

c o n d itio n s  a n d  to  s h ift  o u r  e ffo rts  to  th e  spots o f  g re a te s t n e e d .

W e  h a v e  m u c h  w o rk  to  d o  b e fo re  v ic to ry  is ours.

AN IMPORTANT REPORT: T h e  e d i
tors o f S T E E L  a re  p ro u d  to  b e  p r iv i le g e d  to  p re s e n t 

in this a n d  s u b s e q u e n t issues a n  im p o r ta n t  re p o rt  

e n title d , “A n  E n g in e e r in g  A p p ro a c h  to  th e  S e lec 

tion, E v a lu a t io n  a n d  S p e c ific a tio n  o f  M e ta l l ic  M a 

terials” , p re p a re d  fo r  th e  W a r  M e ta l lu r g y  C o m m it

tee o f  th e  N a t io n a l A c a d e m y  o f  Sciences a n d  th e  

N atio n a l R e s e a rc h  C o u n c il a n d  A d v is o r  to  th e  W a r  

P roduction  B o a rd  a n d  o th e r  w a r  ag enc ies .

A lm ost e v e ry  re a d e r  o f S T E E L  w i l l  a p p re c ia te

th e  s ig n ific a n c e  o f  th is  r e p o r t  w h e n  h e  re a lize s  th a t  

i t  is a n  a t te m p t to  h e lp  th e  u s er o f  m e ta l l ic  m a te r ia ls  

to  s e lec t fro m  th e  la rg e  n u m b e r  a v a ila b le  th e  ones 

w h ic h  w i l l  b e s t se rve  h is  p u rp o s e .

F o r  in s ta n c e , a  m a n u fa c tu re r  d e s ir in g  to  k n o w  

w h a t  N E  s tee l ca n  b e  s u b s titu te d  s a tis fa c to r ily  fo r  

th e  S A E  s tee l h e  has b e e n  a c c u s to m e d  to  use c o u ld  

be e x p e c te d  to  c o n s u lt h is  d e s ig n  e n g in e e r , his te s t

in g  e n g in e e r a n d  h is  m e ta llu rg is t . E a c h  o f  these  

th re e  sp ecia lis ts  lo oks  a t  th e  p ro b le m  fr o m  a  d if fe re n t

COVER)
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A S  T H E  E D I T O R  V I E W S  T H E  N E W S

angle. The report strives to help each to appreciate 
the others’ viewpoints— to bring the trio together on 

a basis of common understanding.
W e believe this report will be hailed as an out

standing contribution to the literature of the speci
fication and selection of engineering materials which 

will prove useful for many years to come.
- p .  7 2

O P O

LESSONS IN PACKING: a  month
or more ago when we were commenting upon the 
remarkable advance in the protection and packag
ing of metal products brought about by the exigen
cies of this war, we had not realized the extent to 
which the invasion technique of our armed forces 
has influenced the method of packing and shipping.

Now we find that some manufacturers, shipping 
industrial equipment under Army, N avy or Lend- 
Lease specifications, actually pack this equipment 
so that it can be thrown overboard from a vessel, 
swept into shore by the tide and recovered days 
later— with no injury from salt water, shock, or ex
posure. It is not enough that the package be air, 
water, moisture, and shock proof; it also must be 
compact so as to be economical of shipping space.

It will be recalled that American manufacturers 
once were considered the world s worst packers of 
export shipments. There will be no excuse for care
lessness on this score after the present experience.

— p. 97
O O «

OVERDUE HOUSECLEANING: *
there a note of incongruity in this situation? High 
officials of W P B  are deploring the exodus of able in
dustrial executives from its roster. Chester Bowles, 
price administrator, is boasting of his success in in
ducing 50 top-ranking business executives to take 

important posts in OPA.
The explanation is found in the previous record of 

the two agencies. The organization problem of 
W PB has been solved. On the other hand, OPA, 
hotbed of theorists and dreamers, has been push
ing people around to the point where the public is 
in open revolt. There was a definite need for sound 

judgment in the personnel of OPA.
But do not let anybody tell you that you can draw 

a fine line of distinction between business men and 
other agency incumbents. The thing that counts 

is the policy handed down from above. W PB has 
had policies leaning toward the sound side. OPA 
has had policies leaning toward the “mother knows 

best” philosophy.
The house-cleaning in OPA is overdue.

— p.  53

CURBING PATENT ABUSES: Every
body has such a big stake in the American patent 
system that any changes in its functioning should 
be considered with the utmost care. Since five days 
after Pearl Harbor, a commission appointed by Presi
dent Roosevelt has been studying the patent sys
tem from two angles— first, to determine whether 
any features of it interfere-with the war effort and, 
second, to ascertain if it can be improved.

The commission, headed by Charles F . Kettering 
and consisting of other top-notch, well qualified 

members, has made a partial report which now is 
being considered by the House Patents Committee. 
The report states that no serious interference with 
the war effort has been discovered and that the 
patent system— already the best in the world can 

be improved.
The commission concludes that patents “may be 

and have been abused.” The abuses arise not from 
the patent itself but by virtue of “secret, improper 
and even illegal agreement.” The committee rec
ommends legislation compelling patent owners to 

record in the patent office all existing agreements 
pertaining to the patents. It also recommends 
changes in the court procedure affecting patents. 
It does not recommend a compulsory licensing sys

tem.
Industrialists should follow closely every step in 

the congressional handling of the commission s 
recommendations. This is important business.

-—p. 49
O O *

HEADED FOR OBLIVION? a few
months ago there was a great hue and cry over the 
alarming rate of absenteeism in war plants. To
day criticism on this score has died down consider
ably. In some plants absenteeism is reported to 

have been reduced as much as 60 per cent.
This does not mean that the problem has been 

solved. Too much time still is being lost unneces
sarily. But it does mean that some employers and 
employes have been realistic enough to search out 
the causes of absenteeism and practical enough to 
apply correctives. If all employer-employe organ
izations were to do what the more enterprising ones 
have done, the word “absenteeism” would soon sink 

back into its normal status of obscurity. — P-

E D IT O R -IN -C H IE F

/ T E E L



It is 4:10 P.M .—a truck with ten tons 
of sheet steel pulls away from the Ryerson 
Chicago plant. In a Western war factory 700 
miles away, important production for Army 
invasion equipment is waiting.

Hying the ODT “ Emergency Flags”  with 
special permission to travel at 60 miles an 
hour, the shipment arrives the next day at 
11:30 P.M.—just 30 hours and 20 minutes 
after the order was dispatched.

Two significant facts: The sheets so urgently 
needed were in Ryerson stock for immediate 
shipment. And Ryerson facilities and service 
measured up to the emergency.

Unusual ? No! This order is only one of many 
Ryerson emergency shipments that are pre
venting production shut-downs in these criti
cal times. Every day, Ryerson skill and expe
rience are expediting deliveries of vital steel.

Next time you need steel in a hurry, whether 
it is sheets, plates, bars or beams—we urge you 
to call the nearest of the ten Ryerson Steel- 
Service plants. Whatever you require, you’ll 
get prompt, effective cooperation.

Joseph T. Ryerson & Son, Inc., Steel-Service 
plants at: Chicago, Milwaukee, St. Louis, 
Cincinnati, Detroit, Cleveland, Buffalo, Bos
ton, Philadelphia, Jersey City.
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S T R A W S  i n  t h e  W I N D

D O N A L D  M . N E L S O N

H IL A N D  G .  B A T C H E L L E R

Reconversion Problems to Fore with 
War Mobilization Job Past Peak

MOBILIZATION of industry for war 
appears definitely past the peak. Except 
for pulling together a few loose ends 
here and there, tire major task of all- 
out organization seems completed.

War goods áre rolling out of mills and 
factories in prodigious quantities. Chan
neling of raw materials into consump
tion has been effected on an orderly 
basis. From now on, the evidence indi
cates, the major war production job 
will be to maintain the high level of 
output attained in recent months—main
tain it until the military victory is won.

When will the war end? No one can 
answer that question. The military lead
ers say it will take months of hard, 
bitter fighting to defeat Germany. After 
that, we face months of the toughest 
™ d  of combat with Japan. If we take 
the military men at their word it is 
obvious we are a long way from victory.

Evidence is accumulating, however, to 
indicate that thought in official quarters 
ntore and more is being directed toward 
the day when reconversion of industry 
from war to peacetime activity will pre
sent tire major problem.

Rumors that top government war pro
duction officials are getting ready to quit 
their Washington posts and return to 
p*vate industry as soon as possible have 
a ded fuel to the fire of speculation con
cerning government future policy. All 
u f Donald Nelson, chairman of the 

ar Production Board, was kept busy 
cnying reports he was considering a 

j° ln Private industry. Late in the week, 
tovever, he is understood to have as-

Signs multip ly ing of increasing emphasis by  g overnm ent on 

postw ar problems. . . T hrea tened  exodus from W ash in g to n  of 

top -f l igh t production personnel serves to substantiate v iew  that  

m ajor task o f o rg an iz in g  industry fo r  w a r  is com pleted

sured WPB officials that he plans to stay 
on indefinitely as long as the War Pro
duction Board continues a first-ranking 
agency.

In informed circles it was said Nelson 
had intimated he would consider WPB to 
have lost top-rank status if it did not 
have authority over the demobilization of 
industry' and postwar reconversion, and 
that he would resign if that control were 
lodged elsewhere.

Report Nelson Plans To Stay

From this it is taken that Mr.. Nelson 
has had some assurance from President 
Roosevelt that the War Production Board 
will play an important role in the recon
version job, and the quiet passing of the 
word around that Mr. Nelson plans to 
stay is seen as an effort to influence other 
high production officials to remain in 
their government posts.

Charles E. Wilson, executive vice- 
chairman of WPB, however, last week 
confirmed a rumor that he plans to 
return to private industry as soon as 
possible. He told reporters his resigna
tion from WPB has been before Presi
dent Roosevelt : “for some time” and 
that he likely will return to his farmer 
post as president of General Electric 
Co. He added, however, that the Presi
dent has not accepted his resignation,

and that even if it should be accepted 
there is no likelihood that he would leave 
Washington at once.

“There may be a considerable job 
sketched out for me to complete,”  he 
said.

Another high War Production Board 
official planning to return to private in
dustry as soon as he can obtain his re
lease from the government is Hiland G. 
Batcheller, operations vice chairman.

Mr. Batcheller, who came to Washing
ton from his post as president of Al
legheny Ludlum Steel Corp., Pittsburgh, 
it was learned last week, has handed in 
his resignation but it has not been ac
cepted and no date for his leaving has 
been set.

Planned withdrawal of such men as 
Wilson and Batcheller from their gov
ernment posts is considered highly sig
nificant. For one thing, it is seen as 

. confirming the view that the whole war 
production effort has been gotten under 
such effective control the services of 
fewer of the country’s industrial organiz
ing geniuses are required to implement 
it. Also it is felt the threatened exodus of 
such top executives from Washington 
means that with the United Nations 
launching offensives on all fronts and with 
the tide of war turning rapidly in our favor, 
the Companies which in the past have

C H A R L E S  E . W I L S O N
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been managed by these men want them 
back in their regular jobs to prepare 
for the postwar economy.

Extent of this “back-home” movement 
apparently under way is reflected by 
the fact that the November issue of tire 
National War Agencies telephone book 
contains 54 pages compared with 58 in 
September.

In recent weeks official drinking has 
been increasingly in the direction of the 
demobilization job which looms ahead. 
Early dris month, for example, Donald 
Nelson told the Senate Military Affairs 
Subcommittee, which has been studying 
die problem of winding up war con
tracts, that the time is approaching when 
individual war plants will be allowed to 
go back to civilian production as the 
need for dreir war products is filled. He 

' said that Arthur D. Whiteside, WPB vice 
chairman for civilian requirements, has 
a “very complète program for civilian 
production” worked out.

According to Mr. Nelson, as more 
materials come in, the civilian program 
can be expanded in any direction. As 
war contracts are cut back, supplies of 
critical materials will again be available, 
and factories freed of war production 
will be able to resume their normal 
production of civilian goods. First con
versions, Mr, Nelson told the committee, 
will be to production of civilian trans
portation equipment, farm machinery and 
tools, truck parts, and repair parts for 
such household equipment as refrig
erators.

Many war contracts already have been 
terminated and the prospects are that 
cutbacks will increase rather than dimin
ish from now on. Currently, for exam- 
ple, a rumor is circulating that the man

ufacture of steel shell cases will be 
discontinued and a shift made to brass 
in the very near future, reflecting the 
improvement which has been effected in 
brass supply.

Up to the present time factories with 
discontinued war contracts have been 
placed promptly on new war work, but 
indications are that as cutbacks and con
tract terminations multiply closed shops 
are inevitable unless those factories with 
terminated contracts are permitted to 
divert their facilities to the production 
of civilian goods.

Evaluating Surplus Raw Materials

According to Mr. Nelson’s testimony, 
cases will arise when factories affected 
by contract cancellations will not be 
needed for war work. When this occurs, 
he said, the Redistribution Division of 
die War Production Board will take over 
any uncut raw materials diat can be used 
elsewhere in the war effort. This divi
sion and the procurement agencies are 
working out machinery for evaluating 
the surplus raw materials, goods in proc
ess, and finished goods that such fac
tories may be left with, in order to 
settle their accounts with the govern
ment as quicky as possible.

Recent appointment of Bernard M. 
Baruch as chief of a new War and Post
war Adjustment Unit in the Office of 
War Mobilization is seen as a straw which 
points the way the wind is blowing. 
Mr. Baruch’s new job encompasses prob
lems arising during die remainder of 
the war and postwar period but it is 
significant that his first move concerned 
the development of procedure for order
ly and fair termination of war contracts, 
which certainly would lie considered

SCRAP TO RE-ENTER SCRAP: A rm or p la te  from  the ill- fa te d  U. S. S. 
A R IZO N A, sa lvaged a t Pearl H arbor, has been shipped to  the G a ry , 
Ind ., works o f C a rneg ie -lllino is  Steel Corp. where it w ill be m elted and 

used ag a in  in the f ig h t aga inst the Axis. NEA photo

more nearly postwar than war in its im
plications.

Furdier indicative of die emphasis be
ing placed increasingly 011 demobilization 
is the report that within recent weeks 
the War Production Board has been giv
ing consideration to measures aimed at 
facilitating resumption of the manufac
ture of some 700 civilian items by small 
plants.

The Office of Civilian Requirements 
is understood to have compiled a list of 
essential items which it wants scheduled 
for increased production in die first 
quarter of 1944. This list has not been 
made public, but it is understood tiiat 
the items scheduled for production 
increases include such articles as gar
den tools, lunch boxes, vacuum bot
tles, ice refrigerators, spring-wound 
clocks, phonograph records and repair 
parts for many types of electrical house
hold appliances. This program of in
creased civilian goods production is to 
be implemented dirough use of small 
plants. WPB Executive Vice Chairman 
Wilson is understood to have issued a 
policy memorandum ordering WPB in
dustry divisions to adopt the “broad ob
jective” of providing qualified small 
plants with sufficient material “ to bring 
their production up to the average for 
the industry as a whole.”

The memorandum also is said to order 
the relaxing of raw materials quota re
strictions whenever such a move is re
quired to permit qualified small plants 
to operate.

Manpower Shortage Interferes

Standing in the way of an early in
crease in civilian goods production, even 
though larger raw material supplies are 
available, is the manpower shortage. 
However, even here Mr. Nelson states 
the problem is on the way to solution.

With war contracts being canceled 
piecemeal and replaced by others to 
meet the changing needs of war, the 
question of which factory is to gain or 
lose a contract is based chiefly on the 
manpower resources of the various com
munities. As war contracts are termi
nated and are not replaced by new war 
business, manpower supply available for 
civilian production should correspond
ingly ease, though it seems unlikely much 
labor would be permitted to accept em
ployment in nonwar production so long 
as shortages in war production areas 
continue.

With the military authorities empha
sizing that the war is yet far from won, 
and. the pressure for war production un
abated, it may be wishful thinking to 
anticipate any marked early diversion of 
manufacturing facilities and raw mate
rials to civilian goods production other 
than essentials. Still, it is evident that 
with the war production organization 
functioning smoothly, and official think
ing increasingly in the direction of De
mobilization Day, reconversion problems 
are certain to come increasingly to the 
fore as time passes. The rapidity " i t 1 
which reconversion accelerates, of course, 
will depend upon how the war is going'
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Convention Told 

War Intensifies 

Labor Problems
D. C. BAKEWELL F. H. CLAUSEN

Foundry m a n p o w e r  difficulties com plicated  b y  high w a r  p lan t  

wages. . . Castings n eed  p la c e d  a t  3 5 ,0 0 0 ,0 0 0  tons annually .  

. . . R enegotiat ion , taxes, contract term ination  discussed

UNDER stress of war, need for cast
ings of all kinds in this country has grown 
to about 35,000,000 tons annually, D. C. 
Bakewell, Blaw-Knox Co., Pittsburgh, 
told members of the National Founders 
Association at their forty-sixth annual 
convention, Waldorf Astoria hotel, New 
York, Nov. 17-18.

Speaking as president of the associa
tion, he said that the high rate of activity 
indicated gives rise to serious problems 
in manpower—problems that are com
plicated by the higher wages which war 
industries are permitted to pay.

He spoke on a program which included 
discussion of renegotiation of contracts, 
corporate taxes, national labor policy, the 
private enterprise system, termination of 
war contracts and various problems bear
ing specifically on foundry practice and 
managerial operation.

President Bakewell, in discussing labor 
relationships, said that until the war is 
ended there is little likelihood there will 
be much change in the restrictions and 
legislation relative to labor. "'The Smitli- 
Connally bill requires for the first time 
some measure of responsibility from labor 
unions. It doesn’t go very far, but it is a 
step toward some of the things that must 
be done to bring fairness and equity back 
into labor union-management relations.”

H e believed, actually , th a t u n til the  
'Vagner act is drastically am ended there  
can be no fairness in  lab or un ion-m anage- 
f 1« 1* ,dealinEs- H e  suggested th a t the  
ollowing changes or am endm ents should  

be made in  th e  act:

, y )  Establish by law the right of a 
citizen not to join or belong to a union as 
"ell as to join or belong; (2) prohibit co
ercion or force in the solicitation of 
members to join or not to join, or in carry- 
l!fg on any strike or any other activity’ 
° a labor union; and (3) require unions
0 register and file audited financial re

ports.
He also proposed: (4) Making unions 

1,1 to Prosecution under the Anti-
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Racketeering law; (5) outlawing juris
dictional and sympathetic strikes and boy
cotts; and (6) prohibiting any person 
with a criminal record from being an 
officer of or representing a labor union 
in any collective bargaining activity.

A strong appeal for the preservation 
of America’s private enterprise system 
through mass education was presented 
by Dr. George S. Benson, president, 
Harding College, Searcy, Ark.

Restore Free Enterprise

To accomplish full employment and 
full use of productive resources, Senator 
Alexander Wiley, Wisconsin, said that it 
would be necessary for the govermnent 
to get out of business as quickly as pos
sible after establishment of peace and to 
provide the incentive to business men to 
go ahead on their own initiative. The 
tax structure, he also said, should be 
such as to provide incentive to people 
who have money to invest. The coun
try’s whole economic development is 
based on free enterprise and that should 
be the target at which this country 
should shoot, he said.

The speaker pointed out that when 
the war is over the government will have 
substantial investment in goods and 
plants. These goods should be disposed 
of here and in foreign trade through 
American business channels. The gov
ernment must not engage in distribution 
in the postwar period, he emphasized. 
Wherever possible, plants should be 
turned back to private ownership.

At the end of this year, Senator Wiley 
declared, the following industries will be 
owned, either outright or to. a consider
able extent, by the federal government.
(1) The entire synthetic rubber industry;
(2) 90 per cent of the aviation industry;
(3) 50 per cent or more of the aluminum 
industry; (4) 20 per cent of the steel in
dustry, based on peacetime output; (5) 
about one-half of the machine tool in
dustry; and (6) 8 per cent of the mag

nesium industry. These percentages, he 
explained, are based on Reconstruction 
Finance Corp.’s ownership of 1500 or 
more plants.

He thought that a possible debt of 
$300 billion, while staggering, would not 
prove fatal. “With a national income of 
$140 billion, or even $12 5  billion, we 
can meet the interest on the debt, which 
will amount to about $5 or $6 billion. 
The danger in the situation” he thought 
“is not the interest on the debt, but the 
philosophy which might creep into our 
economic system that the size of the 
debt does not matter.”

If this country is going to maintain 
its pre-eminent position in world affairs 
after the war it will have to continue 
with its development in aviation, said 
William B. Stout, director, Stout Re
search Division, Consolidated Vultee Air
craft Corp. In other words, this country 
can no longer rely upon rail— water and 
automobile transportation, but must be
come a three-dimensional country by go
ing ahead as actively as possible in avia
tion research.

The world has been made much 
smaller under aviation and he said that 
other great nations would undoubtedly 
be feverishly active in this postwar de
velopment of air transportation. He 
spoke of Russia in particular, pointing 
out that her most easternly point is far
ther away from Moscow than St. Louis. 
Russia, he believed was laying her whole 
system of future transportation on avia
tion. However, he was confident that 
the United States would maintain its 
leading position in this field, pointing to 
the marked technical strides that have 
taken place since the last world war and 
of the natural adaptability of Americans 
to flying.

The development in casting practice 
has been marked over recent years, he 
said, citing certain examples of work 
now being done.

Officers of the association were re
elected as follows: President, D. C. Bake
well, Blaw-Knox Co., Pittsburgh; vice 
president, F. H. Clausen, the Van Brunt 
Mfg. Co., Horicon, Wis.; secretary and 
treasurer, J. M. Taylor, Chicago.
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Chaotic Wage 
Policy Shakes 
U. S. Stability

S t e e l w o r k e r s  r e a d y  t o  m o v e  in t o  

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

m e n t .  . . W L B  u n d e r  a t t a c k  b y  

r i v a l  u n io n s . . . W h o  w i l l  r e m e m 

b e r  t h e  " f o r g o t t e n  m i l l i o n s ? "

riAKKl rL U u w  o i 
" A d m in is t ra tio n  s u rre n d e re d  to  John  L. Lew is"

CHAOS continues to be the national 
administration’s wage policy. Its agencies 
charged with “holding the line” are hid
ing their heads in the sands and are re
sorting to “explanations”  and self-justi
fication.

The battle against inflation is being 
shoved back to the secondary lines— to 
the press and Congress.

With the anti-inflation line breached 
by the concessions granted to the United 
Mine Workers by the War Labor Board 
and Secretary of Interior Harold L. Ickes, 
practically all other units of organized 
labor are either moving up to the line or 
are in the process of mobilization.

Next attack apparently will come from 
the United Steelworkers of America. This 
group probably will ask increased wages 
and higher vacation pay from the United 
States Steel Corp. subsidiaries within the 
next few, weeks.

The USA wage and policy commit
tee will meet in Pittsburgh Dec. 1  to 
discuss the demands they will make on 
the industry. Notice of these demands 
probably will be served on U. S. Steel 
a few days after the meeting.

Under provisions of the contract, the 
union may give the corporation ten days’ 
notice for the start of a conference on the 
new wage demands. After the date set for 
the conference, in this case probably 
around Dec. 15, there follows a period 
of 20 days for conference, during which 
a new contract might be negotiated. If 
no new contract is agreed upon, the 
present contract expires at the end of the 
20 days, in this case about Jan. 5.

Obviously, no settlement can be 
reached during the 20-day negotiation 
period. Under present government regu
lations, U. S. Steel is powerless to grant 
whatever increases the steelworkers de
mand, even if it were so inclined. At the 
end of the 20-day period, the issue, in

all probability, will be submitted to the 
War Labor Board.

The War Labor Board which approved 
the coal wage settlement while a nation
wide. strike was in process will be in a 
tough spot. Having allowed the miners 
a $1.50-a-day increase in violation of its 
own “ Little Steel”  formula, the W LB  
will have to dig deep in its bag of tricks 
to find a settlement for the steelworkers 
without openly throwing tire whole 
“Little Steel” formula overboard.

Board’s Position Precarious

Actually the W LB has been jockeyed 
into an unenviable position. After it had 
refused to approve the miners’ demands, 
the miners struck for the fourth time this

year, causing a direct loss of more than 
one-third of a million tons of steel pro
duction. The mines were seized by the 
government and placed in the custody 
of Secretary Ickes. Mr. Ickes negotiated 
an agreement with the miners which al
lowed them what they had been asking 
for with only thinly camouflaged viola
tion of the administration’s stated wage 
policy. The W LB  was on the spot; it 
either could approve the contract at the 
sacrifice of its policy, or risk continua
tion of the strike which was striking at 
the innards of the war production pro
gram.

Following its "strategic retreat” public 
and industry members of the board ap
parently were assailed by doubts as to

WILLIAM GREEN
-  W LB s ta tem en ts  "m a k e  i t  in c re a s in g ly  d i f f ic u l t  f o r  la b o r  to  p a r t ic ip a te
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the wisdom of their decision, especially 
after their approval of the coal wage con
tract was widely attacked. Belatedly, they 
warned organized labor that more effec
tive antistrike legislation would be nec
essary if the unions continued their ir
responsible ways.

The four industry members said they 
wished “to strongly urge the necessity 
for immediate consideration by Congress 
of legislation to amend existing laws, in 
order to require responsibility of unions 
and to provide additional protection for 
workers, employers and the public against 
those who misuse tire power presently 
permitted."

The three public members who ap
proved the coal contract (Wayne L. 
Morse dissented) admitted the board had 
no adequate measures for obtaining com
pliance with its orders and procedures, 
but were less eager for an immediate 
change in the laws. They said: “The
weeks which lie ahead will be a crucial 
period for organized labor. Legislative 
sanctions more thorough-going than now 
exist may be required unless organized 
labor itself demonstrates from now on its 
determination to accept the bitter with 
the sweet, and to comply with the orderly 
procedures of government which have 
been set up to cope with wartime con
ditions.”

These second thoughts by the W LB  
drew an immediate response from Wil
liam Green, president of the American 
Federation of Labor. In a letter to Wil
liam H. Davis, W LB chairman, Mr. 
Green issued a thinly veiled threat that 
the A FL representatives might leave the 
WLB. “Such statements make it increas
ingly difficult for labor to participate in 
the work of the National War Labor 
Board,” he wrote.

The United Mine Workers Journal, 
which viewed the coal wage settlement 
as a “partial” victory likewise attacked 
the W LB, and suggested that the public 
members resign. “The Little Steel 
formula is dead,”  it editorialized. “The 
WLB has lost face.”

Congressional criticism of the W LB  
action in approving the Lewis-Ickes cove
nant was not lacking. Sen. Harry F. 
Byrd (Dem., Va.) believes the approval 
makes general increases and a boost in 
living costs almost inevitable.

Senator Byrd suggested W LB "could 
at least have ordered an investigation to 
determine whether Lewis was encourag
ing the strike”  and added that “ they 
certainly should not have approved a con
tract while the miners were on strike.”

While organized workers, practically 
all of whom have received at least the 15  
per cent hourly increases permitted under 
the “Little Steel” formula, moved toward 
even higher rates, the nation’s press posed 
a pointed question: What about the un
organized worker who has received small 
if any wage increases, but who has suf
fered from the increase in living costs?

Louis Stark, noted labor writer for the 
New York Times, estimated there are
15,000,000 heads of families who have
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received virtually no increase in income 
since the war period’s inception, whereas 
12,000,000 union members have re
ceived substantial boosts.

For these 15,000,000, the W LB frank
ly acknowledges it can offer no aid. It 
cannot consider individual pleas. There 
would be too many.

The administration offers pseudo  ̂ aid 
to these fifteen “ forgotten millions by 
proposing food subsidies, which, if ef
fective, would hold down the cost of liv
ing for the forgotten millions and also for 
the 12,000,000 who have profited hand
somely by increased hourly rates and even 
more by overtime at penalty' rates.

P r e s e n t ,  P a s t  a n d  P e n d i n g

■  GLASS REPLACING COPPER IN ALCOHOL DISTILLATION
Pittsburgh— Glass fibers are replacing copper bubble plates in a new type of distil
lation column being used in the production of ethyl and methyl alcohol and acetone, 
says Dr. J. H. Koffolt, professor at Ohio State University.

■ NEW ANTI-TORPEDO WEAPON DEVELOPED IN ENGLAND
L ondon— A simple anti-torpedo weapon for tankers has been announced here by 
the Ministry of Shipping. If a ship equipped with the device is torpedoed, a com
pressor pumps air into damaged compartments at the desired pressure, forcing out 
the water.

■  NEW METHOD OF DRESSING IRON SAND REPORTED
W ashington— J apanese reports state that a new method of dressing iron sand will 
augment their domestic iron production. Dry sand is dropped on a disk revolving 
at high speed which discards nonmagnetic matter and retains the iron material.

H UNITED ENGINEERING COMPLETES EXPANSION PROGRAM
Pittsburgh— United Engineering & Foundry Co. has completed its foundry expan
sion program. New facilities provide melting capacity consisting of 9 furnaces 
ranging in size from 15  to 100 tons, capable of producing about 5000 tons of open- 
hearth steel a month. Medium and heavy steel castings, weighing up to about 200 
tons each, can be produced.

a  USES "GERMAN SHEETING" TO REPLACE BREAKWALL
C hicago— Public Service Co. of Northern Illinois is using “special German pattern 
sheet mill piling”  to replace a 700-foot breakwall protecting its power generating 
station at Waukegan, III. The "German sheeting," obtained through the Maritime 
Commission, is in random lengths of from 40 to 50 feet, 18  inches wide, about %-inch 
thick and aggregates in the neighborhood of 300 tons.

B HALTS PRODUCTION OF ANTI-TORPEDO WIRE NETTING
Buffalo— W ickwire Spencer Steel Co. has received orders to halt production of 
anti-torpedo wire netting at its River road plant. Workers will be diverted to other 
departments.

B RUSSIA GETS MORE THAN MILLION TONS OF U. S. STEEL
W ashington— Shipments of lend-lease goods to Russia to the end of September, 
amounting to nearly $3.3 billion, included more than 1  million tons of steel and 
steel products, 300,000 tons of nonferrous metals, and 17,000 metal cutting machine 
tools.

H NATIONAL STEEL CORP. REJOINS INSTITUTE
New  Y ork— National Steel Corp. and its subsidiaries, including Weirton Steel Co. 
and Great Lakes Steel Corp., have rejoined the American Iron and Steel Institute. 
National Steel withdrew from the institute in June, 1941.

a  RULES ON CLASSIFICATION OF GALVANIZED PRODUCTS
W ashington— Galvanized steel products in controlled materials form are class A 
products when sold by a galvanizer who is not a steel producer, War Production 
Board has ruled. When sold by a steel producer or warehouse, such products are 
controlled materials.

a  WPB CLARIFIES RULING ON PREMIUM PAYMENTS
W ashington— Clarifying its policy regarding limitations on B premium payments 
to lead producers and B and C payments to zinc producers, War Production Board 
explains the definition of “mines not already operating”  means mines which began 
work subsequent to Oct. 27, 1943.

B STEEL ADVISORY COMMITTEE MEETS
W ashington— WPB Steel Advisory Committee met here late last week, discussion 
being devoted to raw materials and the flat rolled steel situation, alloy steel and 
first quarter requirements.
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W a r  C o n t r a c t o r s  F i n d  G o v e r n m e n t  

I s  " S l o w  P a y "  o n  C a n c e l l a t i o n s

Existing term ination  procedu re  te rm ed  unsatisfactory a n d  

legislation to bring  ab o u t reform  urged. . . D iff iculty  en 

countered in obta in ing  reimbursement on discontinued jobs 

brought out a t  congressional committee hearings

THAT existing contract termination 
procedure is slow and unsatisfactory and 
that legislation is needed to bring about 
a reform is tire opinion of a number of 
contractors who have testified before 
congressional investigating committees.

These include the House Committee 
on Military Affairs, the Murray subcom
mittee of tire Senate Committee on Mili
tary Affairs and the Patrnan Small Busi
ness Committee.

Still another committee, the Senate 
Special Committee on Postwar Eco
nomic Policy and Planning, has inter
ested itself in this subject. On tire 
ground that contract termination ties in 
with postwar industrial demobilization 
and disposition of government-owned 
plants and surpluses, the latter commit
tee studied contract termination in ex
ecutive session recently and may hold 
public hearings at a later date.

An interesting witness was Thornton 
A. Rand, treasurer, assistant secretary, 
and chief accountant, Acme , Steel Co., 
Chicago, who said his company on 
May 15, 1942, was awarded an Ord
nance contract for $1,260,000 of bomb 
booster adapter parts. The summer and 
fall were spent in organizing the various 
subcontractors and considerable engi
neering work was done. In November 
of 1942, after the company had produced 
about 38,000 finished parts, with a 
great many in process, it received a letter 
of cancellation.

Claims Filed Slowly

“We forthwith notified all of our 
subcontractors and told them to clean 
the decks by the end of the year, which 
was the date set by the Ordnance de
partment,” said Mr. Rand. “From the 
end of the year until sometime in 
March—it took us all of that time to get 
claims in from the subcontractors of their 
costs and to prepare our own costs.

“We had done some work ourselves 
in addition to sub-letting work. In 
March we finally submitted a claim 
based upon those of the subcontractors 
of which we were in no way responsible 
for'the amount. The Ordnance depart
ment sent out auditors who spent two 
or three weeks in auditing our particu
lar costs. The only point of debate in
volved was the question of what base 
we were to be allowed a profit due to 
the contract being canceled, and wheth
er or not we would be allowed anything 
for supervision of the contractors.

“I put in a figure of 10 per cent for 
supervision of subcontractors; I felt

that was reasonable. Our own adminis
tration expenses on general work figures 
around 15  per cent of the cost. I will 
admit that 10 per cent was a shot in 
the dark and that we had no factual 
figures, as it is an intangible overhead 
that cannot be determined. That 10 
jrer cent was not allowed.

"W e had also felt we were entitled 
to this 10 per cent profit on the claims 
of the subcontractors because it was our 
argument if the contract had gone to its

REPORT ON STEEL

One of the most sought-after 
documents in Washington after 
Jan. 1  and for the remainder 
of the war will be a confidential 
report on how tire United States 
met the demands for steel during 
World War II.

This report, to which various 
members of the War Production 
Board’s Steel division staff contrib
uted, is said to describe in detail 
the difficult problems of producing 
and distributing steel in wartime. 
It was edited by James A. Rowan, 
special assistant to the director of 
the Steel division.

The report, prepared by order of
II. G. Bateheller, WPB vice chair
man, is described by various Steel 
division heads as a “book of facts” , 
and is said to contain statistical 
and other data on all phases of 
steel distribution and procurement. 
Until the war ends it will be avail
able to only a few of the highest 
government .officials.

logical conclusiion we would have 
been allowed 10 per cent on the sub
contractors’ work as well as on our own. 
That was part of the unit price in the 
contract. We were informed by the 
Ordnance department that no profit 
would be allowed on the subcontractors’ 
termination claims, although they did 
allow us a profit on the finished parts 
the subcontractors had made and which 
we had paid for.

“They were proposing to allow only 
the actual cost of the products that were 
not finished, and they also allowed the 
subcontractors a profit on their costs 
eventually, but we were not allowed 
anything for the time, trouble, and ex
pense that we had gone to, to organize 
these subcontractors, and I want to tell

you it was a job to nurse along a group 
of small companies like that when they 
did not have any engineering staffs and 
had never made any such things before.

“At any rate we have paid out of 
our own pocket all of the other subcon
tractors’ claims which have been agreed 
upon, and those jrayments, $107,000 
which we have paid ourselves, in addi
tion to $116,000 in costs, make up a 
total of $225,000, roughly, that we have 
invested in the tiling.

“ We took up quite strongly with the 
Ordnance department along in August 
to get a partial payment. We argued 
with them that we thought dris tiling 
had dragged on long enough. We re
ceived, on Sept. 22, $125,000 partial 
payment, which just about reimburses 
us for the money we have turned over 
to the subcontractors but does not 
reimburse us for the money we have 
put in ourselves.”

Payment Impasse Reached

J. Whitney Bowen, president, Bowen 
Stamping & Mfg. Co., Cambridge, 
Mass., told a particularly harrowing tale 
about a contract for war-head contain
ers his company obtained from the Navy 
in July of 1942. Due to Navy delays 
the company encountered enormous 
procurement difficulties. Due to faulty 
Navy design of the war-head, later cor
rected by the company, there were high 
rejections. In February of 1943 the 
contract was canceled. There were nu
merous delays, duplication of account
ing. In July the company received 
word from the Navy that partial settle
ment of the claimed amount of $130,- 
604.32 would be made and a check for 
$93,000 was received in that month. As 
to the balance still due:

“ It finally appeared that Newport 
would not pay us until the Bureau of 
Supplies and Accounts authorized it, and 
they wrote us to that effect on Oct. 12 
and referred to the report of the comp
troller-general dated Sept. 30, 1943. We 
contacted the comptroller generals of
fice to try to clarify that. Both the 
Bureau of Supplies and Accounts and 
Newport told us informally the tiring 
was at an impasse and there was noth
ing further they could do. Ihey re
ferred us to your committee, and that 
is why I am here,”  said Mr. Bowen.

L. L. Poliak, president, Poliak Mfg. 
Co., Arlington, N. J., manufacturer of 
bomb racks and other war items, sai 
termination allowances are not suffici
ently generous.

“ I think on every canceled contract 
that, if the contract is of any size at 
all,”  said Mr. Poliak, “ the contractor is 
bound to lose money. There are han- 
dling charges on the raw material an 
administrative charges on the raw ma
terial; there are trucking charges they 
do not permit trucking charges bu 
then we are working with- borrowe 
money-, and we have to pay interest on 
that borrowed money, so by the time 
we get through I am sure practica y 
every canceled contract that we hare 
will show us a loss.”



S C R A P  S U P P L Y

C o l l e c t i o n s  A r e  

S e e n  R e s t r i c t e d  

B y  R e g u l a t i o n s

MOBILE POWER PLANTS: O ne o f tw o  m ob ile  ra ilw a y  pow er p lants b u ilt 
fo r the N avy  by  G enera l Electric Co., Schenectady, N . Y. Each p la n t 
consists o f a th ree -car un it com prising a com plete 10 ,000 -k ilow a tt steam- 
electric gene ra ting  station. A pp a ra tu s  invo lved is the same type  used 
in reg u la r centra l station and  industria l pow er p la n t insta lla tions. They 
ca rry  a supp ly o f fue l o il so th a t pow er can be genera ted be fo re  tank 

cars a re  hauled up and  connected

G a l v a n i z e r s  S t u d y  P o s t w a r  M a r k e t s

R ehabil ita tion  o f  fa rm  buildings w ill  requ ire  expend iture  of  

$ 2 0 ,0 0 0 ,0 0 0 ,0 0 0 ,  much of which will  be  fo u r  z in c -coated  p ro d 
ucts. . . O th e r  dem ands m a y  to ta l 3 ,0 0 0 ,0 0 0  tons an nu a l ly

POSTWAR planning vied with tech
nical developments for interest at the 
thirteenth annual meeting of the Gal
vanizers Committee of the American 
Zinc Institute. A  large attendance was 
present in Hotel William Penn, Pitts
burgh, Nov. 17  and 18, to hear reports 
of the postwar demand for galvanized 
sheets and to hear of new developments 
in treatment of metals before galvaniz
ing.

Sessions consisted of open meetings 
on Wednesday and meetings open only 
to committee members on Thursday.

The Wednesday morning session was 
devoted primarily to study of the future 
of the galvanizing industry. Highlight
ing the session was a report by R. J. 
Ritchey, Carnegie-Ulinois Steel Corp., 
Pittsburgh, on postwar industrial mar
kets for galvanized sheets. According to 
figures compiled by Mr. Ritchey and his 
organization, galvanized sheets will con
tinue to get a fair share of the construc
tion market, both domestic and indus
trial, and the total market for galvanized 
sheets, in other than rural markets, prob
ably will reach 3,000,000 tons per year. 
Construction of roads and airports will 
require considerable tonnage of galvan- 
j , material in drainage alone, while 
>oine and industrial building should 
show an increase of approximately 100 
per cent per year in the postwar years
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over the construction demands in 1939.
K. J. T. Ekblaw, of the agricultural 

committee, American Zinc Institute, out
lined possibility of future markets for 
galvanized sheets on the farms of Amer
ica. According to Mr. Ekblaw, the 6,- 
000,000 farms of America require an av
erage of 100 squares of galvanized roof
ing per farm. Because of the economic 
situation of the American farmer today, 
he will be in position immediately upon 
close of hostilities to rebuild his physical 
requirements, which include primarily 
the farm buildings of America. The vast 
majority of American farmers, said Mr. 
Ekblaw, prefer galvanized steel roofing 
to any other type. According to the 
latest available figures, 50 per cent of 
the farm buildings are now inadequate 
and the rehabilitation of the inadequate 
units will require the expenditure of 
$20,000,000,000.

Discusses Steel’s Preparation

Importance of preparing the surface 
of steel prior to the galvanizing opera
tion was outlined by D. A. Russell, 
Youngstown Sheet & Tube Co., Youngs
town, O. Mr. Russell emphasized that 
methods now being used in the prepara
tion of steel surfaces for galvanizing 
have not changed since the initial gal
vanizing operation was described by Eu
ropean experts over a hundred years ago.

Trade  spokesman says com

p le te  overhaul o f governm ent  

controls necessary if shortage  

th rea t is to be  removed

COM PLETE overhaul of government 
controls on iron and steel scrap to avert 
a probable critical situation in supply 
beginning in the late winter months was 
urged last week by Edwin C. Barringer, 
president and executive secretary, Insti
tute of Scrap Iron and Steel Inc., ad
dressing a meeting of scrap dealers at 
Indianapolis.

“In addition to industrial and railroad 
scrap, which flow automatically, and the 
outcome of salvage drives, steel mills 
and foundries annually need seven to 
eight million gross tons of dealer scrap,”  
said Mr. Barringer. “This dealer scrap 
is the critical margin which will prevent 
a possible shutdown of some steel fur
naces.

“For many years the established scrap 
industry has functioned satisfactorily. 
There was no need of scrap drives in 
the first World War or in lush 1929 and 
1937, but present governmental policies 
and the dispersion of controls are throt
tling the scrap dealer at the time he is 
most needed to support the war effort.

“ The deposits of high-grade iron ore 
are rapidly being depleted while scrap 
is rusting away uncollected. At the rate 
iron ore is being consumed, an emer
gency a decade hence will find the 
country dependent upon lean ores re
quiring expensive treatment, whereas 
the ore supply should be conserved by 
the fullest use of scrap,” he said.

C o n s o l i d a t e d  V u l t e e  

T o  P r o d u c e  P - 3 8 s

Nashville division of Consolidated Vul
tee Aircraft Corp. has started produc
tion on the Lockheed P-38 long-range 
twin-engine fighter plane. Two months 
ago the plant was instructed by the 
Army Air Force to stop production plan
ning and tooling on the Douglas A-20 
twin engine attack bomber and swing 
into immediate preparation for the P-38.

Coincident with tire announcement 
comes word from the War Department | 
that a vast expansion program on the 
P-38 has been effected, running into 
hundreds of planes per month—five 
times the AA F requirements of one year 
ago. Among the manufacturers partici
pating in the program is the Vultee divi
sion of Consolidated Vultee at Vultee 
field, Calif., where wing sections will be 
built. 1
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L A T I N  A M E R I C A

S t e e l m a k i n g  C a p a c i t y  B e l o w  R i o  

G r a n d e  T o  T o t a l  1 , 4 0 0 , 0 0 0  T o n s

M exico a n d  Brazil a ccoun t for 8 5  p e r  cent of the Latin A m er i

can  steel industry. . . Plants in P eru ,  A rg e n tin a , C hile  a n d  

C o lo m b ia  tog eth er  to rep resen t  little m ore than 15 p e r  cent. . . 

Full ra n g e  of p rod u cts  not p ro d u c e d

L A T IN  Am erican nations w ill have a 
combined capacity for producing ap
proximately 1,400,000 tons of steel ingots 
and castings upon completion of new  
plants now under construction, study by 
the Am erican Iron and Steel Institute 
indicates.

A t that time, steel capacity in all of 
Latin  Am erica w ill be somewhat less 
than the size of the steel industry of pre
w ar Poland and somewhat more than that 
in Sweden.

Brazil and Mexico together w ill ac
count for close to 85 per cent of the total 
Latin  Am erican steel industry. Plants in 
Peru, Argentina, Ch ile  and Colombia to
gether w ill represent a little more than 
15 per cent.

Mexico, w ith an estimated 600,000 tons 
of annual steelmaking capacity, most of 
which has been in operation for some 
years, is the leading steelmaking nation 
south of the Rio Grande. Upon comple
tion of a new government-sponsored steel 
plant in Brazil, however, that country 
w ill rank close behind Mexico with ap
proximately 570,000 tons of annual steel 
capacity, of w hich an estimated 330,000 
tons w ill be represented by the new plant 
under construction.

In  Peru a proposed government steel 
plant for w hich construction contracts 
have already been awarded, is expected 
to have a potential capacity of 140,000 
tons of steel ingots a year.

Argentina, lacking coal, is not equipped 
to produce and refine iron ore, but does 
have steel plants w ith an aggregate ca
pacity estimated at 65,000 tons of ingots 
per year.

Plants in Chile are estimated to be 
able to produce approximately 20,000 
tons of steel. A  plant under construc
tion in Colombia has been reported to 
have an eventual capacity of 5000 tons 
of steel ingots.

The iron ore deposits of Brazil, esti
mated to total 15 billion tons of ore 
containing 50 per cent or more iron, are 
one of the world’s largest ore reserves. 
U ntil recently these ores have been 
worked only to a limited degree. Ch ile  
also has excellent ore reserves, while 
other countries in South Am erica have 
reserves varying in quality and quantity. 
Mexican ore deposits, though smaller 
than those in Brazil, are adequate to 
supply the existing Mexican steel indus
try for many years.

Completion of Latin  American steel 
plants now under construction w ill raise 
finished steel capacity in that area to 
approximately one million tons of prod

ucts per year, about 50 per cent of total 
consumption in Latin  Am erica in 1936. 
However, it is not likely that the full 
range of products generally imported by 
Latin  Am erican nations can be supplied 
from domestic plants.

In  1936, a total of 1,660,000 tons of 
steel products were imported into Latin  
Am erica from steel producers throughout 
the world. In  that year reported pro
duction of finished steel products in 
Latin  Am erica amounted to only a few  
hundred thousand tons.

Victory Scrap Bank Drive 
Extended Indefinitely

Victory Scrap Bank drive, launched  
Oct. 1 and scheduled to be concluded 
Nov. 15, has been extended indefinitely. 
Results of the drive to date have been 
disappointing at some points and 'fa irly  
satisfactory in  others.

In  a memorandum to all regional sal-

vage managers, H . M . Faust, director, 
Salvage Division, W ar Production Board, 
last week said: “ It  is imperative that we 
extend the drive into a continuing cam
paign. T h e  results thus far have been 
spotty— excellent in some localities, poor 
in others.

“M ills are now consuming more pur
chased scrap than they are receiving. 
Stockpiles are shrinking. Despite any 
conditions w hich may have affected re
sults, the fact remains that the winter 
months lie just ahead and our inventory 
position is not improving.

“W e ask you, therefore, to disregard 
the announced Nov. 15 closing date and 
to intensify and speed up collection 
efforts on all fronts.”

U. S. Gets $1,171,000,000 
In Reverse Lend-Lease Aid

T h e  United States has received about 
$1,171,000,000 in reverse lend-lease aid 
from the British commonwealth of na
tions as of June 30, 1943, President 
Roosevelt revealed in his twelfth report 
to Congress on lend-lease operations.

T h e  United Kingdom expended about 
$871,000,000 of that amount and Aus
tralia, New  Zealand and India the re
mainder of $300,000,000. Based upon 
estimates for the first six months of this 
year, expenditures by the British com
monwealth for reverse lend-lease aid to 
the United States are now at an annual 
rate of about $1,250,000,000.

S t e e l  I n d u s t r y  P r o f i t s  R e d u c e d

First half  1943 net of p ro d u ce rs  with 9 0  p e r  cent o f  industry's 

ca p a c ity  d ro p s  8 p e r  cent u nd er  like 1942 p e r io d  a n d  4 0  per 

cent u n d er  193 7  return

C O M B IN E D  first half 1943 net profits 
of leading steel producers, representing 
over 90 per cent of the industry’s ingot 
capacity, was 8 per cent below a 
year ago and 40 per cent less than re
corded in like 1937 period, survey by the 
Am erican Iron and Steel Institute shows.

N et income for these companies totaled 
$94,522,000 in  the first six months this 
year, compared w ith $102,743,000 for 
substantially the same companies in like 
1942 months.

Indicated return on investment for the 
first half was at the rate of 4.9 per cent 
per year, against 5.3 per cent a year ago.

Low er earnings prim arily reflected the 
sharp increase in  total payrolls. Fo r the 
first half this year aggregate payrolls 
of these companies amounted to $1,236,-
485.000, up 30 per cent from the $969,-
855.000 distributed to employes in com
parable 1942 period. In  1937 period pay
rolls amounted to half the 1943 figure.

Tax  provisions for the group during the 
first six months this year totaled $335,-
178.000, off somewhat from the $392,-
913.000 provided in  like period a year ago

when large amounts had to be set aside 
before the tax laws for the year were 
finally enacted. Taxes are currently near
ly  four times those in first half of 1937.

D ividend disbursements reported by 
the group for the first half period 
amounted to $69,372,000, compared with 
$72,846,000 a year ago. Dividend pay
ments were equivalent to 5.6 cents per 
dollar distributed in  payrolls, against 7.5 
cents in first half of 1942.

W oodward Iron's Third 
Quarter Net $292,718

Net profit of W oodward Iron Co., 
W oodward, A la ., totaled $292,718 in the 
third quarter 1943, compared with $-8/,- 
310 in the like 1942 period and $300,¿oo 
for the June quarter this year. For the 
first nine months this year the company 
earned $844,816, against $618,184 m 
corresponding period a year ago. 
company’s earnings were erroneously re 
ported in the tabular presentation of stee 
companies’ profits in the Nov. 8 issue 
of S t e e l .
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S T E E L  O P E R A T I O N S

P o s t w a r  P r e v i e w s

C O N T R A C T  T E R M IN A T IO N — E a rly  settlement of canceled contracts 
is necessary to prevent costly tieup in industry, says Col. Bryan Houston. 
See page 55.

W IL L O W  R UN — Henry Ford  plans to take over the huge W illow  Run 
bomber plant to produce cargo planes. See page 60.

A LLO YS — Greater quantities of alloying materials w ill be available from 
domestic sources after the w ar as result of forced development during the 
emergency. See page 64.

D E C E N T R A L IZ A T IO N — Development of new areas of steel production 
is favored by the Senate Interstate Commerce Committee, which has ap
proved a resolution providing for an investigation of the possibilities of 
decentralizing present production. See page 69.

IN D U S TR IA L  P LA N TS — United States w ill enter the postwar era with 
70 per cent greater industrial plant and equipment than it had at the 
beginning of the war. See page 70.

LA T IN  A M E R IC A N  STEEL— Latin  Am erican steel capacity after the 
war w ill total 1,400,000 tons of ingots, or about half its prewar consump
tion. It  is unlikely that the new  capacity' w ill provide those countries 
with the full range of finished products required. See page 46.

W O M E N  O F  STEEL— Experience of steel producers in the employment 
of women in steel mills during the war presages greater utilization of the 
“weaker”  sex in the mills during normal times. See page 66.

G A LY A N IZE R S  — Postwar markets for galvanized steel w ill be huge, 
according to th<i Galvanizers’ Committee of the Am erican Zinc Institute. 
Total demand from nonfarm users m ay total 3,000,000 tons annually; addi- 
tional tonnage w ill be required for the rehabilitation of farm buildings. 
See page 45.

METALS S Y M P O S IU M  — New  standards for evaluation, selection and 
specification of m etallic materials are contained in report prepared for the 
War Metallurgy Committee. It  makes clear the long-range implications of 
a study which not only points out the availability of certain substitutes but 
also serves as a guide in selecting metals for specific use. See page 72.

STEEL "G U IN E A  P IG " — New Defense Plant Corp. blast furnace at 
Cleveland, built and operated by Republic Steel Corp., w ill be subjected 
to exhaustive tests to find out how much pig iron can be produced daily 
under excessive top pressure. From  such brutal treatment may come im
proved operating technique for the future. See page 80.

WELDED STEEL TUBES — Extensive application of round tube weld- 
ments to aircraft construction has shown this system to be most efficient 
where a large amount of torsion is involved. Freedom of design, strength 
and simplicity are features w hich give promise of its w ide use in postwar 
fabrication. See page 82.

NEW M A C H IN IN G  T E C H N IQ U E  — Cast alloy steel drills and other 
tools facilitate work w ith difficult materials such as hardened steel and 
prevent work spoilage by performing many operations after heat treatment, 
developments with significance for the postwar period. See page 92.

P A C K A G IN G  — Use of ocean tides as a “delivery method” for military 
equipment consigned to foreign shores without landing facilities teaches 
many lessons in proper packaging of metal parts. See page 97.

F e w  O p e n  H e a r t h  

F u r n a c e s  F o r c e d  

T o  C l o s e  D o w n

Accum ulation  of ingots n oted  

at som e points. . . . Switch  

from  alloy  to ca rb o n  steel a  

factor

R E P L Y IN G  to protests by the United  
Steelworkers of Am erica to the W ar Pro
duction Board against the shutdown of 
four of nine openhearth furnaces at the 
Massillon, O ., plant of Republic Steel 
Corp., company spokesmen last week said: 

“The  closing down of open hearth 
furnaces has represented a serious prob
lem w hich the company has had under 
discussion for some time with officials 
of the W ar Production Board in W ash
ington.

“Every  effort is being made through 
these discussions to reach a satisfactory 
conclusion. In  the meantime no men who 
have been working on these furnaces w ill 
be laid off.”

According to information at the W ar 
Production Board last week, Republic 
was forced to take off two openhearths 
at its Buffalo plant because of an accum u
lation of ingots resulting from labor 
trouble in its finishing mills. Several open
hearths of the company also were taken 
off at Cleveland because of a slowing 
down in plate rolling and finishing at 
that point, while at Massillon the clos
ing down of four openhearths was due 
to the switchover of the furnaces from 
alloy steel to carbon steel production.

Bearing on the situation is w hat is now ■ 
being acknowledged as an appreciable 
over-capacity in electric furnace melting 
equipm ent Steel users have been urged 
to switch from open-hearth to electric 
furnace grades of steel to fill this capacity; 
in fact, reports are heard that some elec
tric furnace steel tonnage now is being 
sold on an open-hearth steel base.

Labor-Management Groups 
Formed in Over 3000 Plants

Labor-management production com
mittees have been organized in over 
3000 w ar plants, shipyards, and mines, 
covering more than six m illion workers, 
the W ar Production Board reports. The  
committees are established to handle dif
ficult wartime problems affecting pro
duction and manpower requirements.

Government officials are gratified not 
only at the 50 per cent increase in  the 
number of committees w hich have been 
formed since June when the w ar pro
duction drive started but also at definite 
trends that have taken shape during 
the last few  months, toward increasing 
productive efficiency in the nation’s 
w ar plants.
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W IN D O W S of W ASHINGTON
Horseplay, Not Sabotage

F B I  IN V E S T IG A T IO N S  of thousands 
of accidents show that the most serious 
impairment of w ar production is not 
sabotage but, rather, horseplay and 
practical joking. Several workmen at a 
Richmond, Calif., shipyard were severely 
burned by mustard oil placed on them by 
a fellow worker as a joke. In  the same 
yard, a crew had been “having fun” by 
putting hot w elding rods and lighted 
cigarettes in each others’ pockets. In 
vestigation of a fire in a Detroit plant 
revealed that employes frequently 
amused themselves by placing pieces of 
smoldering string on each others’ should
ers. One employe admitted striking 
matches and dropping them into a card
board box soaked w ith oil. Manage
ment has solved this problem in many 
instances through special training of 
plant guards. In  only a handful of the 
485 cases of persons convicted under the 
federal sabotage and related statutes was 
there any deliberate attempt to impede 
the w ar effort. In  most instances, the 
offenders were motivated by personal 
anger or spite toward a superior.

Conservation Exhibit
A  conservation exhibition consisting of 

selections from outstanding examples of 
conservation in costs, materials and man- 
hours effected in this country and Canada 
was opened in Room 1622 Social Se
curity building, Washington, by tire W ar  
Production Board’s Conservation d ivi
sion. It  is under the auspices of the 
Conservation Committee of the Com 
bined Production Resources Board and 
Combined Raw  Materials Board of the 
United States and Canada. Canada alone 
has more than 1000 items on display. 
The exhibit w ill be shown for 30 days.

First Hand Picture
Office of W ar Information w ill pay 

expenses covering tour of British war 
plants by a delegation of two C IO  and 
two A F L  laborers. They also w ill visit 
United States Arm y installations in the 
British Isles. Purpose is to let Am erican  
labor union men find out first hand that 
production under threats of enemy 
bombing raids are large and that output 
per worker can be increased here if la
bor is sufficiently determined.

Storm Clouds
Appointment by the administration of 

five W ar Labor Board members to make 
a 60-day study of tire cost of living in
dex may be another move of expediency 
to take care of the gathering demand for 
wage increases, now that the coal 
miners have won their strike. Up  
to this time take-home wages have 
been increased by tire expedient 
of allowing time-and-a-half for hours 
worked over the 40-hour basic week

stipulated in the Wages-PIours act; that 
was the way the miners were taken care 
of. This solution has been so w idely 
used that there are few  cases left where 
it can be applied. Should the five W L B  
members report in 60 days that the cost 
of living had increased faster than pro
vided for in the “Little  Steel” formula 
that would provide a good excuse for 
allowing general increases in hourly 
wage rates. Such a move would prob
ably hold off the wolves for a few  
months.

"Restricted" Films
N ine stirring sound films showing ac

tion shots from the numerous arenas of 
this global w ar have been prepared by

W O N ’T DODGE

Members of the hard-pressed 
W ar Labor Board are uncertain 
where to go from here. The four 
industry members have appealed 
to Congress for legislation “in or
der to require responsibility of 
unions and to provide additional 
protection for workers, employers 
and tire public against«those who 
misuse the power presently per
mitted.” The  public members have 
declared “ the whole question of 
the responsibility of unions for 
antisocial acts” must be brought 
“into the forefront of consideration 
and discussion.” Says Sen. Tom  
Connally (Dem., Tex.), one of the 
authors of the Coim ally-Sm ith act: 
“W hy don’t they tell us specifically 
what they want? I ’ll face the issue 
if they w ill do that. I  won’t dodge 
it.” T h e  senator thought the 
W L B  could at the least have or
dered an investigation to ascer
tain whether John L .  Lew is  had 
been guilty of violating the law  
by encouraging a strike.

the Navy' and are available for exhibi
tion at w ar plants where management 
wishes to inform its men about how ma
teriel they are producing is used at the 
front. Most of these films are “restricted” 
and cannot be viewed in commercial 
theaters. Included are action pictures 
of the Navy’s newest and deadliest anti
submarine weapon, tire destroyer escort, 
landing of the Marines on Guadalcanal, 
the life and death of the H o r n e t  and 
several reels of German films captured 
by our forces.

Ask Travel Ban
Office of Defense Transportation has 

requested that all government agencies 
and private employers curtail business 
travel and to refrain from granting vaca
tion leaves or time off to employes, 
where travel would be involved, dur
ing the period D ec. 17 through Jan. 10.

Lift Lid
Now that there actually is a surplus 

stock of aluminum— tire stockpile is 
growing at the rate of around 100,000,- 
000 pounds a quarter— the W ar Pro
duction Board is receiving many appli
cations for allocations of the metal. The 
lid  has been lifted to some extent and 
numerous exceptions to former restrictive 
orders have been made. Basic policy is 
to allocate aluminum only in cases where 
such allocations w ill not cause diversion 
of manpower to civilian work. In  nu
merous instances applications have been 
denied because of shortage of accessory 
equipment. Shortage of fractional horse
power motors, for instance, has a bear
ing in determining whether or not to 
permit manufacture of refrigerators or 
washing machines. One manufacturer 
who several months ago applied for 
some 2000 pounds of aluminum to be 
used experimentally to make a new 
product after the w ar still is unable to 
get this small quantity because his plant 
is 100 per cent on war production.

Congressional Doghouse
Capitol H ill observers in recent weeks 

have noticed that the procurement agen
cies, especially the Arm y, are getting 
themselves in the congressional dog
house. Th is  is proved unmistakably by 
the nature of tire questions which the 
members of various congressional com
mittees have been asking in recent hear
ings. Congressmen feel the procurement 
agencies are spending money needlssly, 
that they do not do all they should to 
promote efficiency and fuller utilization 
of labor. A ll indications are that they 
are in for a tough time.

At Your Service
Available to manufacturers on request 

are the sendees of nearly 400 safety en
gineers on the payroll of the United 
States Departm ent of Labor at $1 Per 
year. They are prepared to study plan* 
operations and make appropriate recom
mendations. A  survey has shown that in 
plants which have made use of this serv
ice, accidents have reduced 66 per cent.

Food Troubles
Manufacturers whose employes are hav - 

ing trouble obtaining sufficient fooc 
should apply for assistance at the Foot 
Distribution Administration’s regional oi- 
fices in N ew  York, Chicago, Atlanta, 
Dallas or San Francisco. An inter
agency committee on food for workers
has been set up w ith representatives
from the W ar Production Board, war 
M anpower Commission and Office o 
Price Administration. Industrial nu 1 
tion representatives of tire War Fo° 
Administration w ill co-operate with law  
and management in the installation an 
operation of in-plant food services.

4 S
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N a t i o n a l  P l a n n i n g  C o m m i s s i o n ' s  

R e p o r t  R e c o m m e n d s  S o m e  C h a n g e s

H ouse  com m ittee considers  suggestions for im provem ent but  

rea ch es  no decision. . . P ro b e  fails to d e v e lo p  a n y  serious  

instances in which p resen t  p ra ct ice  has in te rfe red  with the  

prosecution  o f  the w a r

F IR S T  major move in this Congress 
to reform tile Am erican patent system 
occurred on Nov. 9 when the House 
Patents Committee met in executive ses
sion to consider the recent report of the 
National Patent Planning Commission. 
This body, appointed by President 
Roosevelt on D ec. 12, 1941, to study 
the patent system, first was to deter
mine whether any of its features inter
fered with the w ar effort, and second, 
was to ascertain whether the system 
could be improved so as to stimulate 
inventive effort to “increase commerce, 
provide employment, and fu lly  utilize 
expanded defense industrial facilities 
during normal times.”

The commission is one of the most 
ably qualified groups ever designated 
by the present administration. Its 
chairman is Charles F . (Boss) Kettering, 
vice president in charge of research, 
General Motors Corp. Its members are 
Chester C . Davis, president, Federal 
Reserve Bank, St. Lou is; Edw ard  F .  
McGrady, vice president in charge of 
labor relations, Radio Corp. of Am er
ica; Owen D . Young, chairman, General 
Electric Co .; Francis P. Gaines, presi
dent, Washington and L ee  University.

Its executive director is Andrey A . Pot
ter, dean of engineering, Purdue U n i
versity, and its executive secretary Con
w ay P. Coe, commissioner of patents.

Following the executive meeting of 
the committee a spokesman said no deci
sions were reached but that further con
sideration would be given the recom
mendations- of tire commission. Indica
tions were that the committee soon may 
launch a series of hearings at which  
inventors, patent attorneys, industrialists 
and representatives of labor w ill be 
given an opportunity to express their 
views.

Not Hindering W ar Effort

A  digest of tire report of the National 
Patent Planning Commission report fol
lows:

Inquiries addressed to representatives 
of the W ar and N avy Departments 
failed to develop any serious instances 
in w hich the patent system has inter
fered with the prosecution of the war. 
However, it reached the conclusion that 
the system, already the best in the 
world, can be improved.

“The chief beneficiary of our patent

P A T E N T  S Y S T E M

system should be the Am erican public,” 
the report states. “This is true whether 
a patented invention is commercialized 
or not. In  the former case the public 
has for its use and at its disposal a new  
product or process; in die latter it has 
made available recorded knowledge 
w hich prior to the effort of the in 
ventor was unknown to the world.

“Despite these benefits to the general 
public from the operation of the patent 
system it is nevertheless true that pat
ents may be and have been abused. 
T h e  abuse arises not from the patent 
itself but by virtue of secret, improper, 
and even illegal agreements. T h e  ex
posure of agreements dealing w ith pat
ents should minimize these abuses, and, 
in any event, make them readily detect
able.”

The  commission, therefore, recom
mends the passage of legislation com
pelling the recording in  the United  
States Patent Office of:

1— A ll existing agreements to which  
one of the parties is a citizen of a coun
try foreign to the United States;

2— A ll existing agreements regardless 
of citizenship of the parties w hich in
clude any restrictions as to price, quan
tity of production, geographical areas or 
fields of use;

3— A ll future agreements regardless of 
restrictions or citizenship of the parties.

The  commission, after studying the 
needs of this country, as w ell as the 
effects in foreign countries of a com
pulsory licensing system, concluded it 
would not be advantageous to incor
porate such a general system in the 
patent laws. However, it was impressed 
with the need of a degree of compul
sion in certain fields, such as national 
defense, public health and public safety.

“W hile the commission is unaware of 
any case in  which a court has prohibited 
the use of an invention covered by a 
patent when the effect of such prohibi
tion would be injurious to .national de
fense, public health or public safety, 
nevertheless, it is felt that the statutory 
laws should be so clarified as to remove 
any possible doubt on the subject.”

The commission recommends a statu
tory provision that in a suit for in
fringement the recovery of a  patent 
Owner shall be lim ited to reasonable 
compensation without prohibiting the 
use of the patented invention whenever 
the court finds that the particular use 
of the invention in controversy is neces
sary to the national defense or required  
by public health or safety.

It  also recommends that tire com
missioner of patents be authorized to 
decide whether a patent falls w ithin  
one of these three categories upon re
quest from one of the interested parties 
prior to institution of suit; his decision, 
however, would be subject to review by  
the United States Court of Customs and 
Patent Appeals.

A  conclusion was reached that a pat
ent m ay be and frequently is granted 
w hich would have been refused if the 
Patent Office had been in possession of 

( Please turn to Page 124)

T R A IN ED  EAR: 
Noted v io lin is t  
Godfrey Ludlow 
is utilizing his mu
sical ear to help 
B rew ster Aero
nautical Corp. to 
build military air
craft. Working in 
the receiving in
spection depart
m ent, he ta p s  
metal parts and 
is able to detect 
i m p e r f e c 
tions through the 
resultant sound  
waves. NEA phota
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A CINCINNATI No. 3 Vertical High Speed Dial Type Milling Machine, equipped with a 
special power feed rotary milling work head. The operation consists of milling a circular 
recess on an ordnance part, a job which was tooled up by the engineers here at Milling Head
quarters. This group of milling authorities will be glad to work ivith you and give you the 
benefit of their long experience in solving your unusual milling problems.

H P  T _ T  T ?
1 JljL Jz!/ C I N C I N N A T I

MILLING MACHINE!

/  T  E  E  L

Navy E  awarded March 
6, 1942 Renewal star 
awarded August 29, 1942, 
along with Army-Navy E. 
The second star was 
awarded Feb. 23, 1943.



HLLING M A C H IN E CO. C IN C IN N A T I ,  O H I O ,  U . S . A .

BROACHING MACHINES • GRINDING MACHINES . LAPPING MACHINES

November 22, 1943

Y o u  d o n ’t  h a v e  to  w a lk  a r o u n d  o r  “ d u c k  
u n d e r ”  to  c h a n g e  fe e d s  o r  sp e e d s  o n  a  
C I N C I N N A T I  D ia l  T y p e  M i l le r .  I t ’s a c c o m 
p l is h e d  e a s i ly  a n d  q u ic k ly ,  b y  p o w e r , f ro m  
th e  f ro n t  o r  r e a r  o f  th e  m a c h in e . T h i n k  o f  
th e  t im e  a n d  le g  w o r k  y o u r  o p e ra to rs  sa v e , 
e s p e c ia l ly  o n  m i l l in g  o p e ra t io n s  s u c h  as th e  
o n e  i l lu s t r a t e d  o n  th e  o p p o s ite  p a g e . C| T h i s  
t y p e  o f  jo b ,  l i k e  m a n y  o th e rs  in  th e  a v e ra g e  
s h o p , r e q u ire s  ch a n g e s  in  s p in d le  sp e e d  ( c u t 
te r  s p e e d )  to a s s u re  m a x im u m  p r o d u c t io n ,  
good f in is h ,  a n d  lo n g  c u tte r  l i f e .  T h e  p a r t  
re q u ire s  a  m i l le d  r e l ie f  a ro u n d  th e  m a in  
d ia m e te r  a t  th e  la rg e  e n d . A  1 -1 3 /6 4 "  d ia m 
e te r  e n d  m i l l ,  ru n n in g  a t  188 r .p .m ., m i l l s  th e  
p r in c ip a l  p o r t io n  o f th e  r e l ie f .  T h i s  le a v e s  
too  la rg e  a  r a d iu s  a t  th e  e n d  o f  th e  c u t , so  
i t  is  th e n  re m o v e d  w it h  a  .4 0 7 "  d ia m e te r  
e n d  m i l l  r u n n in g  a t  5 50  r . p . m . <J W it h  

C I N C I N N A T I  Q u ic k  C h a n g e  C o lle t s ,  th e  
c u tte rs  a re  c h a n g e d  in  a  fe w  se c o n d s . A n d  
w it h  th e  ex c lu sive  D i a l  T y p e  f e a tu re  o f

p o w e r  sp e e d  a n d  feed  c h a n g e  fro m  th e  f ro n t  
o p e ra t in g  p o s it io n , th e  sp e e d s  a re  ch a n g e d  
as d e s ire d  in  a fe w  c l ic k s  o f th e  sp e e d  d ia l .  
N o t  m o re  th a n  fo u r  se c o n d s  a re  r e q u ire d  to  
c h a n g e  c u tte r  sp e e d s  on  th is  jo b . A  tw is t  o f  
th e  w r is t  d o es  th e  t r ic k .  (J I f  th e re  w e re  n o  

o th e rs , th is  fe a tu re  a lo n e  w o u ld  b e  w e l l  
w o rth  y o u r  m o st  s e r io u s  c o n s id e ra t io n  w h e n  
se le c t in g  n e w  m i l l in g  m a c h in e  e q u ip m e n t .  
B u t  t h is  is  o n ly  o n e  o f th e  m a n y  a d v a n ta g e s  
y o u  w i l l  f in d  i n  C I N C I N N A T I  D ia l  T y p e  
M ille r s .  Y o u ’l l  b e  in te re s te d  in  le a r n in g  
m o re  a b o u t  th e se  v e rs a t i le  m i l l in g  m a c h in e s .

At the right is a CINCINNATI No. 3 
Vertical Dial Type Milling Machine. The 
Dial Types are made in plain, universal 
and vertical styles, Nos. 2, 3 and 4 sizes, 
medium and high speed ranges. Sweet’s 
Catalog File gives a brief description. 
Complete specifications may be obtained 
by writing for catalog M-970-2.
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P R I O R I T I  E S - A L L O C A T I O N S - P R I C E S

W e e k ly  summaries of orders and regulations, together with o ffi
c ia l interpretations and d irectives, issued b y  W a r  Production 

Board and O ffice  of Price Adm inistration

I INSTRUCTIONS

PU R C H A SE  O R D E R S: Provisions o f  CM P  
regu lation  N o . 1 , w h ich  prohibit con tro lled  m a
terials producers from  accep tin g  other than  
( 1 ) authorized  con tro lled  m aterials orders, ( 2 ) 
sam ple orders, or ( 3 )  orders w h ich  th ey  are 
specifica lly  d irected  to accep t b y  th e W ar 
Production  Board, do  n ot prevent such  pro
ducers from  accep tin g  p ieces  o f  p aper upon  
w h ich  purchase orders are w ritten , a lthough  
th e orders are n ot authorized. H ow ever, per
sons are u rged  b y  W PB  n o t to p la ce  orders 
for con tro lled  m aterials u n less th ey  are au
th orized  orders u nd er on e o f  th e three per
m issib le  classifications, a lth ou gh  W P B  recog
n izes  th at in  som e instances consum ers o f  
con tro lled  m ateria ls w ill find it  necessary to  
p la ce  such  orders in  ad vance o f  b e in g  ab le  
to  va lid a te  them .

W E L D IN G  E L E C T R O D E S: A ll persons w h o  
m anufacture sp ot w e ld in g  electrod es, w hether  
th ey  m anufacture for resale or confine their  
m anufacture for th eir  o w n  u se , are in clud ed  
u nd er provisions o f  general conservation  order 
L -3 1 8 , as am en d ed  O ct. 1 , 1 9 4 3 .

A L L O T M E N T  SYM BOLS: A llo tm ents for  
Arm y O rdnance tank  program s, form erly id en 
tified  b y  th e program  sym bols 0 -5  an d  0 -6 ,  
w ill b e  id en tified  in  th e  future b y  0 -6 . C on
sum ers o f  con trolled  m aterials w orking on  th e  
program  allotm ents id en tified  by 0 -5  and 0 -6  
m ay con so lid ate  their a llotm en ts in to  a s in g le  
accoun t. Orders already p laced  ' w h ich  are 
id en tified  by 0 -5  n eed  n o t b e  ch an ged  to  0 -6 .

E ORDERS

C U T T IN G  T O O L S: G eneral p referen ce or
d er  E -2 -b , w h ich  regu la ted  production  and  
distribution  o f  m eta l cu ttin g  too ls  has b een  
revoked. Producers m ust still fill rated  orders 
ahead o f  any unrated orders w hich  m ay b e  
received  and th ey  m ust com p ly  w ith  in ven 
tory restrictions con ta in ed  in  priorities regu 
la tion  N o . 1 w h ich  provides in  part as fo llow s:

U nless specifica lly  authorized, n o  person  
shall m ake d elivery  o f  an y  m ateria l if  the in 
ventory o f  that m aterial o f  th e  person  accep t
in g ' d elivery  is, or w ill b ecom e, in  excess o f  
a “practicab le m in im um  w orking inventory .”  
Producers are requ ested  to  con tin u e to  file  
m onthly  operations reports on  form  W P B -3 9 . 
(E -2 -b )

BEA R IN G S: N otw ithstan din g  provisions o f  
priorities regu lation  N o . 1 , any p erson  w h o  has  
ob ta in ed  antifriction  bearings w ith  priorities  
assistan ce w ho n o  lon ger  requires th em  for  
th e  purpose for w h ich  th e priorities assistance  
w as granted, m ay d isp ose o f  th em  on ly  in  on e  
o f  th e  fo llow in g  w ays: R ed elivered  to the per
so n  from  w h om  th ey  w ere ob ta in ed , i f  such  
person  is w illin g  to  accep t redelivery; or d is 
p osed  o f  to  fill any order rated A A A ; or d is
p osed  o f  to  fill an y  order rated  A A -5  or h igh er  
p laced  b y  th e  A rm y, N avy , M aritim e C om 
m ission  or W ar Shipping A dm inistration, or 
by any prim e or subcontractor o f  an y  o f  them ; 
or i f  q uan tity  o f  bearings to b e  so ld  in  any  
m onth  had  a to ta l cost o f § 2 5 0  or le ss , h e  
m ay d isp ose o f  them  to  fill an y  order rated  

* A A -5  or higher; or, i f  th e  q uantity had  a to 
ta l cost in  excess o f § 2 5 0  and if  th ey  are n o t  
b ein g  d isp osed  o f  pursuant to th e ab ove m eth 
ods, h e  m ust a p p ly  to  W PB  for perm ission  to  
d isp ose o f  th e bearings.

E ach  producer m ust sch ed u le  h is to ta l pro
duction  for th e last four m onths o f  th is year  
and  quarterly production  b eg in n in g  Jan. I  
in  such  a m anner as to  m ak e ava ilab le dur
in g  such  period  or quarter 8 5  per cen t o f  his 
prod uction  for d elivery  again st prod uction  or
ders and  1 5  p er  cen t for d elivery  against 
m isce llan eou s orders. Specific operations w ith  
resp ect to  d elivery  requirem ents are m ad e

5 2

under order M -2 9 3  w h ere n ecessary.
B ase rating on  d eliveries o f  bearings is 

raised  to  A A -5  w ith  th e proviso that orders 
p laced  prior to N ov . 10  m ay b e d elivered  on  
a rating o f  A -1 0  or h igh er. (E -1 0 )

L ORDERS

SUPPLIERS* IN V E N T O R IE S : W holesalers, 
jobbers, d ealers, retailers, or branch w arehouses  
w h o are required  to  k eep  inventory records 
under lim itation  order L -6 3  n o  lon ger n eed  
file form  W P B -8 2 5  (form erly  P D - 3 3 6 ) .  Sup 
pliers m u st keep  records o f  to ta l m onthly  
sales from  stock  and  to ta l inventory o f  sup
p lie s  a t th e  en d  o f  each  m on th, b u t n eed  
n o t k eep  a separate record o f  each  typ e o f  
sup p lies. (L -6 3 )

C L O SU R E S: A ll restrictions h ave b een  re
m oved  on  th e u se  o f  s tee l in  th e production  
of hooks and ey es, snap fasteners, and bras
siere hooks m ad e in  any part o f the country  
other than labor m arket areas 1 and  2 . Ban  
has b een  lifted  a lso  o n  th e production  of

INDEX OF ORDER
REVISIONS

S ubject D esign ation s
B earings ........................................... . . . .E -1 0
Closures ........................................
D iam on d  D ies  .............................. . . . M -181
Instrum ents, I n d u s tr ia l ........... . . .L -2 7 2
Inventories, Suppliers' ........... ____L -6 3
M otors, E lectr ic  ........................ . . .L - 2 2 1
M achinery, Farm  ..................... . . .L -2 5 7
M eters, W att-H ou r ................ . . L -1 5 1
P ens, F ou n ta in  ........................ . . .L -2 2 7
P lum b in g  R epairs ................... ...........P -8 4
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T oo ls , C utting ........................... . . . . E -2 -b
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s lid e  fasteners o f  m ore than  2 7  in ches in  
len g th  for c iv ilian  u se . S tee l acquired upon  
w ritten  authorization  o f  W PB under any o f  
its  sp ec ia l program s m ay b e  u sed  to m an u 
factu re any k ind  o f  s lid e  fasteners b ut steel 
consum ption  is lim ited  to tw o-thirds o f the  
average quarterly p oun d age o f  a ll m aterials
u sed  d urin g th e  year en d ed  June 3 0 , 1 9 4 1 .

M anufacture o f  b uck les for shoes and  
clo th in g  m ay b e resum ed. U se  o f  s tee l for
b uckles, burrs, c lo th in g  trim  or ornam ents, 
corset clasp s, eye lets , h ose supporters, e tc . in  
labor areas 1  and 2  is  lim ited  to th e rate 
p reva ilin g  in  th e 12 m onths en d ed  June 3 0 , 
1 9 4 1 . M anufacture o f  closed  typ e stee l b u t
ton s for u se  on  coated  fabric garm ents is 
perm itted.

Z in c is b ann ed  for  skirt and dress p ock et  
fasteners in  uniform s o f  th e  nurses* corps at 
w om en 's d iv ision s o f  th e  arm ed services, ex 
cep t on  preferred orders. Its u se on  garm ents
a lso  is proh ib ited . (L - 6 8 )

IN D U S T R IA L  IN ST R U M E N T S: R estrictions  
o n  chrom ium  and n ick e l con ten t o f  extension  
lead  w ire for instrum ent ends h ave b een  
m odified . Specifications n ow  provide th at the 
s ize  o f  w ire , excep t for w ire u sed  on  aircraft 
or for superheater pyrom eters on  locom otives, 
sh a ll b e  lim ited  to  N B R  14  B and S gage,

or sm aller. T h e n ew  specifications w ill create 
a p o ten tia l u se  o f  m ore than  2 5  tons o f alloy 
m aterial a  year . (L -1 3 4 )

W A T T -H O U R  M E T E R S: A pplications for 
perm ission to b u y  d om estic  w att-hour meters 
from  existing  stocks n ow  m u st b e  filed with 
th e  region al u tility  inven tory control offices 
o f  W P B . T h e  order prohib its the manufacture 
or assem blin g  o f  any n ew  d om estic  watt-hour 
m eter or an y  n ew  parts for th e conversion of 
such m eters from  on e to another type. It does 
n ot p roh ib it th e  u se or d elivery  o f  existing 
parts for con version. A uth orization  for deliv
ery o f  any n ew  d om estic  w att-hour m eter for 
a cla im ant agen cy  or for d elivery  between  
persons w h o  operate electric  pow er utilities 
w hich  serve th e p u b lic  gen erally  m ust be ob
ta in ed  from  W P B  on form  W P B -1 3 1 9  (for
m erly  P D - 5 5 6 ) .  (L -1 5 1 )

E L E C T R IC  M O TO R S: B ecause o f possible 
conflict w ith  gen eral sch ed u lin g  order M-293, 
W PB  approval o f  e lectr ica l m otor production 
sch ed ules are no lon ger  required. Require
m ents for certification  also h a v e  b een  removed, 
a lth ou gh  restrictions in  th e  order remain un
chan ged . (L -2 2 1 )

F O U N T A IN  P E N S : S ale or transfer o f foun
tain  p en  parts for uses o ther than those speci
fically  perm itted  b y  th e order is prohibited. 
P roduction  to  fill preferred orders must be 
specifica lly  approved  b y  W P B . T h ey may be 
u sed  or resold  for repairs. (L -2 2 7 )

FA R M  M A C H IN ER Y : A dditional restric
tion s h ave b een  im p osed  aga in st selling farm 
eq u ip m en t for n on-farm  u se , excep t on a rated 
order A A -4  or h igh er. D ea lers are prohibited 
from  se llin g  rationed  farm  equipm ent from 
stock , excep t in  specified  cases, such as Army 
and N avy  orders. (L -2 5 7 )

IN D U S T R IA L  T Y PE  IN STR U M EN TS: Num
b er o f  s ize s, typ es an d  specia l features of in
dustrial and  sp ec ia l purpose thermometers has 
b een  redu ced . S ca le  ranges in  industrial ther
m om eters are restricted  b etw een  minus 40 
d egrees and  p lus 9 5 0  d egrees Fahrenheit to a 
d efin ite  list. C ases an d  case  fronts shall not 
b e  m ad e o f  cop p er or copper a lloy  other than 
cop p er tu b in g , cop p er a lloy  tubing, or cylin
d rica l extruded shapes.

Brass cases m ay b e  u sed  for the 4%-inch 
and  6 -in ch  in d ica tin g  d ia l pressure gages man
ufactu red  w ith  a so lid  front for use with com
p ressed  gases such  as h ydrogen , oxygen,^nitro
g en , h eliu m , a ce ty len e  and  carbon dioxide. 
(L -2 7 2 )

C IR C U IT  BR EA K ER S: Prohibition has been 
rem oved  on  m anufacture o f  circuit breakers 
con ta in in g  shu n t trips, under-voltage hips, 
auxiliary in d icator  sw itch es or b ell alarm 
sw itch es. (L -3 0 0 )

M ORDERS

ZIN C : U se  o f  z in c  is prohibited  in making 
lo ck  parts (ex ce p t for p in  tum bler assemblies, 
d isc  tu m bler cy lin d er assem blies and cases 
for p in  tu m bler or d isc  tum bler padlocks); 
costu m e jew elry; ven d in g  m achines (^xceP 
sanitary napkin  m ach in es as permitted > 
order L - 2 7 ) ;  closures and associated items 
(ex ce p t as perm itted  b y  order L -6 8 ) .  Restric
tion s on  u se  o f  z in c  do  n ot apply for purposes 
in clu d in g  th e  fo llow in g : F or applying a pro
tec tive  coa tin g  or p la tin g  o f  zinc on plum - 
in g  fixture fittings and  trim; for universal 
p ortab le e lec tr ic  tools as defined in sche u 
1 to order L -2 1 6 ;  for portable pneumatic tools 
w h ich , in  th e  course o f  norm al use , are u » 
h e ld , and  operated  b y  n ot more than 
persons; for ligh t p ow er driven tools as 
fined in  order L -2 3 7 ;  for data, » 'stw ct'°tt 
an d  id en tifica tion  p la tes; for air compr 
(fu n c tion a l p a rts); for airline, water and ox 
separators; for air regulators, as part ot si 
in g  eq u ip m en t. ( M - l l - b )

S T E E L  D IS T R IB U T O R S : A  distributor may 
be classified  as a  w arehouse as regards o 
p roduct and  as a  d ea ler as regards a n o U g  
Orders p la ced  w ith  w arehouses by 
are g iv en  th e status o f  authorized co 
m aterial orders on ly  a fter acceptance 
w areh ou se . T h is perm its w arehouses to 
u te  ava ilab le  m ateria l equ itab ly  among ^  
d ealer-cu stom ers, rather than be
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W P B - O P A

A d m i n i s t r a t o r  B o w l e s  F i l l s  K e y  

O P A  P o s t s  w i t h  B u s i n e s s  M e n

Fifty experienced executives now occupy top-flight policy- 
making positions formerly occupied by theorists and others who 
w e re  criticized by Congress. . . Increased emphasis is now 
being placed on activities of local ration boards

fill early orders in  fu ll to  th e detrim en t o f  
late com ers. (M -2 1 -b -2 )

D IA M O N D  D IE S : M onth ly  reports from  
consumers o f  n on -critica l s ize  d iam on d  dies  
have been elim in ated . T h ese  consum ers h ere
after w ill file reports on ce  a year. (M -1 8 1 )

SILVER: W h ere on e person  furnishes s il
ver to another und er to ll agreem en t, to  be  
processed and  returned for lis t  B u ses, th e  
person w ho furnishes th e silver sh a ll b e  con 
sidered as h av in g  p u t it into process. T his is 
an important ch an ge in  con n ection  w ith  the  
computation o f  quotas for lis t  B uses and  
with the proper charging o f  q uotas. Silver  
findings, in clu d in g  ch ain , h ave b een  p laced  
in the category o f  fin ished silver products. 
(M -199)

PRINTING PL A T E S : B eg in n in g  w ith  th e  
fourth quarter o f  1 9 4 3 , a  m aker o f  printing  
plates is p erm itted  to u se  on ly  6 0  per cen t, 
by weight, o f  h is 1 9 4 1  quarterly u sage o f  
zinc. The order has b een  broad en ed  to  in 
clude zinc as w e ll as cop p er in  th e provisions  
for charging th e u se  o f  1 6 -g a g e  m eta l as if  
it were 1 8 -g a g e  m eta l w h en  such  1 6 -g a g e  
metal was in  in ven tories as fin ished  p h oto -  
engravers sheet prior to July 1 , 1 9 4 3 . W eigh t  
of all gages an d  sizes o f  each  m eta l m ust b e  
combined in  d eterm in in g a p erson’s a llow ab le  
inventory. (M -3 3 9 )

P ORDERS
PLUMBING R EPA IR S: A ll  orders for p lu m b 

ing and heating em ergen cy  repairs, accom p an ied  
by an OPA rationing certificate, are assigned  
an AA-5 rating. Persons w ish in g  to  obtain  
steel and w rought iron p ip e  and  stee l sheets  
for use in  m aking repairs m ay no lon ger u se  
the CMP sym bol M RO (m ain ten an ce, repair 
and operating su p p lie s ) . (P -8 4 )

PRICE REGULATIONS
MACHINES A N D  PA R TS: Perm ission  has  

been authorized for sellers, lessors or sup
pliers of m achines and  parts, and  m achinery  
services to enter in to  adjustab le pricing con 
tracts pending O PA  action  on  an  application  
for adjustment o f  th e se llers’ m axim um  prices. 
The seller m ay agree w ith  th e b uyer (or le ssee )  
to charge a price w hich  can  b e  in creased  up  
to the maximum price in  effec t at th e tim e  
of delivery if  ( 1 ) a  req u est for a  ch an ge in  
the applicable price is p en din g; ( 2 ) author
ization is necessary to prom ote d istribution  
or production; an d  ( 3 )  it  w ill n ot in terfere  
'rith the purpose o f  th e  E m ergen cy  P rice  
Control A ct o f 1 9 4 2 , as am en d ed . (N o . 1 3 6 )

AUTOMOTIVE PA R TS: A  m anufacturer
now may accept p aym en t for au tom otive parts 
at a proposed n ew  price and  to refund , or 
collect, on the basis o f  th e  ce ilin g  finally  ap
proved by OPA. R equirem ents for recom pu ta-  
hon of maximum prices w h en  th e cost esti
mates were based on in accuracies are rem oved, 
furchase costs in  th e case  o f  a  purchased  

are made com parable to  factory  costs in  
e situation w hich  requires or perm its a 

manufacturer to  estab lish  a n ew  list price. In  
he case of cost redu ctions, th e m anufacturer  

now does not h ave to  estab lish  a n ew  list 
Pnce until the 10 per cen t redu ction  in  costs  
amounts to five cents or m ore for th e unit  
«  sale. (N o. 4 5 2 )

Adopts Packaging Standard 
for Machine and Lag Bolts
R Simplified Practice Recommendation 

0-43, packaging of carriage, machine 
. "JS bolts, has been accorded the re

quired degree of acceptance by the in- 
ushy and is effective as of Nov. 15, ac- 

big to the Division of Simplified 
«actices, National Bureau of Standards, 
‘ ^approximate weight per 100 bolts, 

container quantity and approxi- 
of if f ° SS weiSht for each size and type

schedule0''616'* 316 s^own revised 

November 2 2 , 1 94 3

R E O R G A N IZ A T IO N  of the Office of 
Price Administration under the direction 
of Chester Bowles, price administrator, 
is now nearly completed, although “some 
shifting around of titles” is pending. Th is  
was revealed by James G . Rogers Jr. as
sistant to the “general manager” and 
who also is holding temporarily the post 
of deputy administrator in  charge of in
formation. H e disclosed that the office 
of “general manager” no longer exists.

F ifty  former business men now are en
trenched in key O P A  positions formerly 
occupied by theorists who were severely 
criticized by Congress w hich directed 
that, effective Aug. 16, 1943, no man 
should control price-making policies who 
had not had business experience.

Thirty-eight of these new appointees 
are heads of branches or sections while 
the others are consultants on pricing  
policy. Mr. Rogers singled out for particu
lar notice the following: Reagan P. Con
nolly, consumer goods executive, former
ly president of Interstate Department 
Stores, N ew  York; Clarence W . Slocum, 
also supervising consumer goods, former 
president of Beckwith Chandler Co., 
Newark, N . J.; James F .  Brownlee, 
deputy administrator of the price depart
ment, former vice president of General 
Foods Corp. and general sales manager 
of the American Sugar Refining Co.; 
Jean F .  Carroll, food price executive, 
former Cincinnati branch manager for 
Kroeger Grocery & Baking Co .; Col. 
Bryan Houston, deputy administrator in  
charge of rationing, former vice presi
dent of Young & Rubicam, N ew  York.

O nly a half-dozen ex-college professors 
now remain as section heads but their 
work is described as entirely satisfactory.

Another far reaching aspect of the re
organization is the new emphasis on local 
ration boards. Mr. Bowles said recently 
that every O PA  man in an administrative 
post would be sent into the field for a 
time to meet local problems.

Order Backlog fo r Small 
Motors Continues Heavy

Producers of light power-driven tool 
assemblies are having difficulty in obtain
ing fractional horsepower motors despite 
the fact production of these motors has 
increased to seven times the peacetime 
output, it was stated at a meeting of the 
industry advisory committee w ith W ar  
Production Board representatives.

There is an eight-month backlog of

orders for fractional horsepower motors 
because of prior requirements for air
craft and the switch to production of 
special types of motors for m ilitary uses 
w hich supersede schedules for standard 
types.

Steel Substituted W idely 
For Brass in Shipbuilding

Use of iron and steel for a wide va
riety of ship fittings has saved more 
than 15,134 tons of copper and brass in 
construction of the Maritime Com m is
sion s victory fleet. The  commission has 
disclosed that a changeover in  specifi
cations from brass to steel had been 
made for conduit and couplings for elec
tric cable on cargo vessels and tankers.

Fabricated steel portholes for L ib erty  
ships are now in production w hich w ill 
effect a saving of more than 4784 tons of 
brass a year. The  exhaust pipe from  
the main engine to the condenser on 
both cargo vessels and tankers has been 
changed from copper to steel, saving 
more than 2200 tons of copper a year.

Nickel-plated brass plumbing fixtures 
have been eliminated and malleable iron 
or carbon steel, galvanized or painted, 
are used instead. Specifications for ship  
bells call for steel in place of brass.

Most aluminum *and stainless steel 
equipment has been eliminated from  
victory fleet galleys. Single clad steel 
is used only when absolutely necessary. 
T h e  design of electrical fittings and 
lights has been simplified and standard
ized, eliminating the use of cast alum i
num, brass or bronze. A  large majority 
of valves now are of cast iron instead 
of brass.

Construction Halted on Two 
Aluminum Extrusion Plants

W ar Production Board has halted con
struction of two major aluminum extru
sion plants calling for the expenditure of 
a total of approximately 37 million dollars.

Following a determination that present 
extrusion facilities are adequate for all 
anticipated requirements, W P B  ordered 
preference ratings revoked for construc
tion of a $20 million plant by the Rey
nolds Metals Co. at Memphis, Tenn., and 
construction of a $17 million plant by 
the Am erican Brass Co. of W aterbuiy, 
Conn., to be built at Colum bus, Neb.
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A  ROLLER BEARING AT

I N  3 0 0 - D E G R E E  T E E R A T U R E S

PROGRESS—for A v i a t i o n . . . a n d  f o r  H y a t t

treating of metals to prevent "growth.' It 
meant improvements in grinding practices 
and refinement of surface finishing technique 
...establishm ent of new manufacturing 
routines and inspection procedures.

The result: a new super-precision Hyatt Roller 
Bearing, with inner race peripheral speed of
10,000 feet per minute. 51 years of special
ized roller bearing manufacturing, research 

•'and progress made it possible.
Have you a tough bearing assignment?



FINAL GUN CARRIAGE: Assembly crew in the Dunkirk gun shop of the 
American Locomotive Co., New York, cheers the final 155-millimeter gun 
carriage to be made by the company. The Dunkirk shop produced the 
first carriage of this type to be made by private industry in the spring 
of 1941. Now the company is making locomotive parts for the W ar 
Department and is expanding production of equipment for the manufac

ture of high-octane gasoline

By A . H . A LLEN  Detroit Editor, STEEL M IR R O R S  of M 0 T 0 R D 0 M

^OVemK on (M ateria l in th is  departm ent is protected by  copyright and its use in any form  w ithou t perm ission is proh ib ited )
uoer 22, 1943

Secrecy surrounding contract terminations, cancellations and 
cutbacks bewildering to motor industry converted to all-out 
war production. . . Some workers already being released. 
Clarification of government policy needed

W H A T  is happening in the w ar pro
duction picture throughout the country? 
Why the wave of contract cancellations, 
schedules cut back, working hours re
duced, employment reduced? W hy the 
exodus of personnel from W P B ? Have the 
armed forces finally realized the military 
equipment pipelines to the battlefronts 
are filled and production must be scaled 
back to attrition losses? O r does the 
United Nations high command possess 
some information about the military situ
ation in Europe w hich portends an early 
finish?

These are vital questions which are 
being asked everywhere around Detroit 
today. They probably are being asked 
throughout the country. T h ey  may be the 
explanation behind the rising tide of 
labor unrest w hich is sweeping through 
industry. A t any rate, the production re
adjustments are cold hard facts w hich do 
not stack up at all with the dire warn
ings about manpower shortages which the 
War Manpower Commission issues, nor 
with the strong pleas for accelerated 
production emanating from the generals 
and admirals.

Take the matter of contract termina
tions. Col. Bryan Houston, of the Arm y  
Service Forces, gave a group of automo
tive executives here recently some 
straight-from-the-shoulder facts on term
inations. He said, in part:

I  find myself totally inadequate to 
get this office or any other here or in 
Washington to agree with me on the im 
portance of the current termination job.
I don t know whether it is because you 
do not appreciate the size of what has 
gone on, or whether you do not realize 
the implications of what a continuation 
of current terminations means.

From a production point of view, 
we have already filled out our pipelines, 
we have already clothed vast armies and 
vast navies, w e have already built many 
ships, we have already made millions or 
billions of rounds of ammunition.

As of Sept. 1, there had been termin- 
ated for the convenience of the govern
ment 8520 prime contracts. I  don’t know  
ow many subcontracts that involves, but 
tiiink it is conservative to say 85,000.

It is not uncommon for me to go to a 
concern now and find 200 or 250 can
celed contracts in one outfit— not all big  
Prime contracts, but 250 prime contracts 

a single corporation is not a rarity, 
e face value of those terminated con

tacts as of Sept. 1 was $5,800,000,000.
1 °w, just by way of comparison, we get 
o used to kicking around billions, I  

want to remind you that is still a lot of 
J  , j  er)d of the last war, we  
‘siih*’ p ’000 contracts, with very few  
„ . &e canceled value of those 
vntracts was about $3,800,000,000.

there are probably 100,000 important 
prime contractual relationships, and 
probably 1,000,000 subcontractual rela
tionships of importance.”

Colonel Houston went on to examine 
in detail the basic problems involved in 
contract terminations— problems which  
Bernard Baruch and Iris staff are even 
now probably taking apart. In  summa
tion, they are:

1. Need for a basic simply stated policy 
by the government on terminations.

2. Need for a training program, train
ing contracting officers and training con
tractors.

3. Getting conrtactors’ claims in to the 
government.

4. W hat to do with materials in con
tractors’ plants.

5. Getting settlement funds out to the 
contractors.

No. 4 is one of the toughest nuts to 
crack. Colonel Houston points out that 
obviously the services are not organized 
to take over into their possession die ma
terials and work in process which are in 
plants where contract terminations have 
immobilized them. A t present, contrac
tors are being asked to dispose of such 
materials before terminated contracts are 
settled, but the seriousness of the prob
lem suggests some change may be immi
nent. Suggestions from industry on this 
critical disposal question are earnestly 
sought by the services.

Tw o  more paragraphs from the 
colonel’s message are worth including

“In  the last two months the W ar D e
partment has been about holding its own 
on terminations, there being about 1000 
cancellations a month and about 1000 
final settlements and final negotiations a 
month. W e have settled three-fourths 
of those that have been canceled, in num
bers. W e have not done as well in  dollar 
value. That is what worries me.

“Term inations M ay Solve Shortages”

It  is m y belief that there may be 
enough men, materials, and machinery 
involved in these contracts w hich have 
been terminated, but not yet settled, to 
solve many of the real shortages still 
existent in our supply program now. I  
know that there are a few scarce items 
that won’t be solved in that manner, but 
I  say to you that there are tremendous 
quantities of men, material and ma
chinery involved in these cancellations 
that must be taken back into the war 
effort, and when we can take that back 
into the w ar effort, we w ill be a long way 
down the road.

“There is a good deal of talk about 
how many contracts there are to cancel. 
You hear the figure of 250,000 prime con
tracts and 5,000,000 subcontracts. I  think
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in  the record. B luntly he told the motor 
industry executives:

“ I  am not concerned over whether you  
make a profit out of this war. I  am not 
making a damned bit of profit out of this 
war. I  am taking quite a beating, in  
case it is of any interest to you. That is 
m y business. That is no worry of yours, 
and whether you get any money out of 
it  just leaves me cold. W hether labor gets 
fat out of it leaves me cold. I  am fright
fully interested and all ‘het up’ over your 
usefulness as an employing agency. I  am 
tremendously interested that labor w hich  
has gotten high wages, and manufac
turers who have gotten high profits, be 
gotten back promptly into some normal 
operation, profitable manufacture and 
gainful employment.

“You are going to pay some two hun
dred billion dollars for this war. Your 
children and your grandchildren w ill be 
paying on it. The  difference between the 
most penurious, hard-fisted, careful, ruin
ously slow settlement w hich could be 
made of these contract terminations, and 
the most liberal w hich could be made, 
w ill not amount to $500,000,000. It  is 
very poor poker playing, dice shooting, or 
business, to gamble a two hundred billion  
dollar peace against a quarter of I  per 
cent, and if you let this thing get into a 
tailspin, it w ill cost you many more 
billions in  unemployment wages, in  lack  
of income, taxes, or any other w ay that 
you or your favorite economist want to 
measure your wealth and prosperity. 
W hen you realize there is no system 
w hich is mathematically able to save the 
cost of a 90-day tieup in  industry, then 
you begin to understand the significance 
of negotiated settlements.”

M any Workers Being Released

Contract terminations and schedule re
adjustments, plus the inevitable rise in  
production efficiency accompanying the 
progress of any production job, cannot 
fail to release working people— in fact 
such releases have already started. Some 
of this excess w ill be absorbed by the 
draft, some by women returning to the 
home, but even beyond these inroads it 
is becoming apparent that a manpower 
shortage of the dimensions drawn up by  
the W M C  for Detroit. (43,000) is just 
not going to eventuate. Industry' leaders 
have always said this, even A ir Force  
officers have admitted it. The  W M C  ap
pears to be the only agency clinging to 
a id  insisting on the around-the-comer 
manpower shortage. W hy it w ill not ac
cept the facts is a major mystery.

Already a local company supplying 
airframe assemblies has released several 
hjmdred in recent weeks. Other com
panies are going from three shifts to two 
shifts. A n  armored car contract in  this 
area has been canceled. A n  aluminum  
forging job outstate has been called off. 
Nq (official announcements have been 
made of these developments, they are 
supposedly veiled in  military secrecy. 
W h y? The  secrecy certainly confounds 
our own industrial effort far more than
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it does the enemy. W h y not bring con
tract terminations and readjustments out 
in the open, so that a realistic appraisal 
of labor requirements can be made.

One thing fairly certain is that 1944 
w ill be a big year for heavy-duty trucks, 
both civilian and military. R . L .  Vaniman, 
director of the W P B  Automotive Division, 
recently met with manufacturers here 
and announced a four-fold increase in 
civilian truck production for next year, 
projected total being increased from 33,- 
852 to 123,492 units. The  program has 
been given top priority ratings, equiva
lent to aircraft and high-octane gasoline. 
A ll requirements have been pooled 
through one agency, .presumably the 
Ordnance Department’s Tank-Automotive 
Center here, in order to obtain the huge 
military requirements along with civilian 
needs.

M ilitary requirements are chiefly in

M U C H  M ETA L SAVED
Over 100,000 tons of steel allot

ments; 22,000,000 pounds of cop
per allotments and 85,000,000 
pounds of aluminum allotments 
for the fourth quarter were re
turned as unused to the Aircraft 
Scheduling U nit, Dayton, O ., by  
the aircraft industry. These re
turns are roughly 20 per cent of 
the gross amoimts handed out to 
the industry.

The  enormous turnback of al
lotments represents the aircraft 
industry’s and A S U ’s achievement 
in the campaign against “attrition” 
in  the aircraft industry— the fail
ure of industry to place orders for 
steel, copper and aluminum up to 
the amounts authorized by CM P  
allotments (See S T E E L ,  Oct. 25,
p. 60).

the heavy-duty 6 x 6  category, as is a 
large share of tire civilian truck program. 
Truck  interests are frankly skeptical that 
even the proposed military needs can be 
filled, let alone civilian. It  takes more 
than a mere W P B  authorization to get 
the truck built. Fo r example, out of some 
7500 heavy-duty civilian trucks author
ized for production in the latter part of 
this year, only a handful w ill be built to 
meet all needs.

The  overall 1944 truck production 
program also includes the requirements 
for construction and farm machinery, gen
eral industry equipment and other uses 
w hich may require the same general type 
of axles, transmissions and engines as 
trucks. A  certain portion of the manu
facturing facilities for these critical com
ponents w ill be reserved for the produc
tion of replacement parts for civilian use.

Trucks to be produced under the re
vised program w ill include 92,057 
mediums, ranging in  gross weight from 
9000 to 15,999 pounds, 21,030 light 
heavies, ranging in  weight from 16,000

to 24,000 pounds, and 10,405 heavies, 
ranging from 24,000 pounds up. Mr. 
Vanim an stated that the output of the 
first six months of next year w ill be limited 
to presently existing facilities, due to the 
lead time required.

Edw ard  T . Gushee, assistant to the 
president of Detroit Edison Co. and a 
consultant on procurement of materials, 
has been named chairman of the local 
production urgency committee, estab
lished to provide a central control for all 
manpower and production problems in 
this area.

Steel production here held at a high 
rate throughout October. The  Ford  open- 
hearth department established a new 
record. Eclipsing  the previous high of 
M arch, 1943, by some 3000 tons. Mean
w hile, Great Lakes Steel turned out 
enough plate for 33 Liberty ships.

Nonferrous heat and corrosion-resist
ing alloy w hich has been used for some 
time in  the manufacture of dental plates, 
bridgework, bone caps and other parts 
used by surgeons in patching up wrecked 
bodies (hum ans), is proving promising 
for use in buckets of turbosuperchargers. 
It is a cast material, practically unma- 
chinable, of the stellite type without 
tungsten, containing 65 per cent cobalt, 
30 per cent chromium and 5 per cent 
molybdenum. Known as Vitallium , it was 
developed by the Austenal Laboratories 
Inc., N ew  York.

Trend  B ack to Brass

Interesting commentary on the mate
rials picture at the moment, reflecting the 
shifting positions of one material versus 
another, is that after months, if not years, 
of intensive development work in the per
fection of steel shell case manufacture, 
to conserve brass, the trend now is back 
to brass.

Announcement has been made by the 
Saginaw M alleable Iron Division, Gen
eral Motors, that it w ill operate a new 
$2,200,000 malleable iron foundry plant 
at Danville , 111., as soon as die building 
and equipment can be completed. The 
plant actually w ill be on a 54-acre tract 
of land at Tilton, III., just outside Dan
ville, and w ill provide 130,000 square 
feet of floor space, employing approxi
mately 500. E lectric  furnace melting 
w ill be the practice.

Output w ill be confined to Armasteel 
(malleable iron) castings for use in axles 
of heavy-duty trucks. No machining 
w ill be done at Danville  which, inci
dentally, is die forty-seventh city of the 
U. S. to accommodate General Motors 
operadons.

French  E .  Bassett, production man
ager at Saginaw and formerly sales man
ager and defense co-ordinator, will hare 
charge of production at Danville, and 
left for that post early in November, 
accompanied by several key men inclu 
ing Harold W . Richter, stores superin
tendent, who w ill be purchasing agen. 
Clarence A . M auch, foundry superin
tendent, who w ill be' plant superinten 
ent; Donald F .  R ichter and John D. Ma
lone, engineers.
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siderable effect on reamer life. If there is insuffi
cient stock, the reamer will tend to bind instead 
of cutting. This is also true with bell mouthed 
holes, caused by faulty drilling, or drilling without 
a guide bushing.

For efficient reaming in ferrous metals 1/64 inch 
of stock should be left on holes up to 1/2 inch 
diameter, and 1/32 inch left in holes of greater 
diameter. A smaller amount of stock may be left 
in softer metals. The correct amount in individual 
cases can be determined by experiment.

M O I Y B D I C  O X I D E ,  B R I Q U E T T E D  O R  C A N N E D .  

F E R R O  M O L Y B D E N U M  . " C A L C I U M  M O L Y B D A T E "

KggUff
n u m  

N e w  1
i

p a n y

There are two operational factors that have more 
to do with the life and efficiency of reamers 
than may be generally known. One is the matter 
of feeds and speeds; the other, the condition of 
the hole.

As to the former—with due regard to machine 
set-up, required finish, and part design—in 
general, reamer speeds should be from 60 to 70% 
of drilling speeds, and feeds should be two to 
three times faster.

The amount of stock left in the hole has con

CLIMAX F UR NI S HE S  A U T H O R I T A T I V E  E N G I N E E R I N G  

D A T A  ° N  M O L Y B D E N U M  A P P L I C A T I O N S .



W IN G  T I P S _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .—
Development of versatile Lockheed P-38 presented vast num
ber of engineering and manufacturing problems. Now used 
as a fighter, dive bomber, skip bomber and as an aerial photo
graphic reconnaissance model

“D E R  G A B E L S C H W A N Z  T E U F E L ” , 
or “fork-tailed devil”, is what N azi pilots 
call the Lockheed P-38 two-engine twin- 
boom fighter plane w hich, in combat 
operations, has been used not only as a 
fighter, but also as a dive bomber, skip 
bomber or just plain bomber (it w ill tote 
a 2000-pound bomb), and, devoid of 
armament, as an aerial photographic 
reconnaissance model.

Despite its accepted potency as an 
aerial weapon today, the P-38 was not 
always thus. In  the early stages of its 
design and manufacture, it was a pro
duction man’s headache. No airplane 
ever presented a greater number of dif
ficult engineering and manufacturing 
problems. These difficulties were over
come only after months of hard work, of 
bitter disappointments and constant 
change to make even die most minute 
details exactly right.

One by one, the problems were solved 
— and as fast as they were solved die 
development of enemy counter-measures 
in aerial combat dumped new  ones into 
the laps of the Lockheed engineers. D e 
mands for increased production, as die 
Arm y demanded more and more L ig ht
nings, obliged the company’s manufac
turing and plant engineers to go to a

continuously moving mechanized assem
bly line ( S t e e l ,  Sept. 20, p. 102).

As a result of what die aerial warfare 
overseas revealed about the requirements 
of an airplane that would stand up un
der constantly changing conditions and 
combat tactics, there have been, in suc
cession, 16 different modifications of die 
basic XP-38 w hich was flown for the 
first time in secret at M arch field, C a li
fornia, Jan. 27, 1939.

E ach  of these modifications is a step 
forward toward a more deadly fighting 
airplane, or a better photographic “Rec- 
co,” or a diversion to produce a plane 
in a slightly different form to accom
plish a different mission.

P-38 H eavy But Compact

It  had always been considered un- 
diinkable that an airplane could weigh 
as m uch as a ten-passenger transport 
and yet carry only one man. In  this, 
Lockheed set a precedent. The P-38 
weighs as much as the old tri-motored 
Ford, its gross weight of 7 tons making 
it perhaps the heaviest of all fighter air
planes, yet it is compact, and this com
pactness exacted precision development 
on a much higher order than had been 
experienced previously. Actually, the

P-38 has the equivalent in instruments, 
controls, radio, etc., of a 21 passenger 
transport, and has armament, high speed 
and high altitude problems in addition.

The original conception, drawings and 
papier-mache mock-up of the XP-38, or 
prototype, was the result of a collabora
tion of minds. From  the start, the twin- 
boom idea was a basis for discussion. 
There were several reasons for this. 
F irst, two engines were to be used to 
achieve greater horsepower as w ell as a 
safety measure in case of engine failure 
or the disabling of one power plant due 
to enemy action. Tw o  engines allow 
for good vision and nonsynchronized ar
mament. Furtherm ore, in order to get 
a minimum cross-section-frontal area 
with retracted landing gear, particularly 
the tricycle type, it was felt that this 
arrangement would lend itself readily 
to the most advantageous solution.

The history of P-38 model 322-61 or 
“Lightning I ” for the British, for which 
contract was signed in M arch, 1940, is 
interesting. Engineering began about 
that time, deliveries in December, 1941. 
Some Lockheed men called this the 
“castrated P-38” . T h e  British wanted—  
and got— no turbosuperchargers, no 
counter-rotating propellers. Because the 
higher-powered Allison engine was re
stricted, not yet having been released 
to the British via lend-lease, the plane 
was powered by the old C-15 Allison 
engine. It  had a 20-millimeter cannon 
and four 0.50-caliber machine guns, a 
British radio and British instrument pan
el. As predicted by Lockheed engineers, 
the British didn’t like the plane without 
supercharger and with props turning in 
the same direction, and the 143 Model 
322s that were built were sent to a 
modification center operated by Lock
heed and Vega at D allas, and there 
changed back into an acceptable U.S. 
Arm y model for training.

The  F -4  version of the P-38 was the 
first camera ship, on w hich engineer
ing began in  mid-1941, deliveries in 
M arch, 1942. Th is  was a redesigned 
P-38 equipped w ith four cameras in the 
ammunition and gun compartment, and 
was completely unarmed. It  was 
equipped w ith a drift-sight to aid the 
pilot in his photo-reconnaissance work 
and was given a sky blue camouflage.

Sixteenth model of the P-38 is now 
in tire works, w ith engineering begun 
early this year. No deliveries have been 
made as yet, and details are restricted.

Keep Employes Informed, 
WPB Advises Industry

“One of the chief shortcomings of the 
aircraft industry is its failure to keep 
its employes properly informed as to 
w hat is going on,” said C . E . Wilson o 
tire W ar Production Board-to J. H. Km- 
delberger of North Am erican Aviation at 
a recent conference at the NAA P'r‘!1 
in Dallas. Th is  is not altogether trie 
fault of the industry which in the pas 
three years has been confronted wi

REDUCES SET-UP TIME: Special drill jig developed by the Lycoming 
Division of Aviation Corp., Williamsport, Pa., permits drilling and reaming 
of all small holes in crankshafts for its R-680 radial air-cooled engines in 
one operation. Five separate jigs formerly were required for this 
operation. The device reduces set-up time by 80 per cent, cuts loss of 

critical material due to nicks and scratches in handling
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SUN PETROLEUM PRODUCTSHELPING I N D U S T R Y  HELP A M E R I C A

U N I C U T
o o o  I m p r o v e s  f i n i s h  § "

cutting oil, tool life has been increased 70 % rf . finish 
greatly improved.

Help your shop get the most finished pieces between 
tool grinds . . .  save tool steel and reduce costly rejects 
. . . make every man-hour and machine-hour result in 
peak production. Call in a Sun Doctor of Industry. Let 
him show you the production value of Sunicut. Re
member, his services are yours to help improve the 
output of your plant, just write . . .

S i l M  0 1 1  € © M P > A M Y ,  P h i l a d e l p h i a - ^
Svn O H  C o m p an y , L im ite d ,  T o ro n to , C a n a d a

Now it's a production race to make every man-hour 
count . . .  to make every machine produce at maxi
mum capacity. And in many plants throughout America 
Sunicut has provided the answer!
Take one plant that switched to Sunicut as an example. 
They had been using a competitive cutting oil on their 
Jones & Lamson turret lathes for turning and threading, 
ool life was poor . . . finish was not satisfactory. But 

all of this stopped when a Sun Oil Engineer—one of 
use Doctors of Industry—had them change to Sunicut. 

Now with the superior metal wetting and heat absorb
as qualities of this transparent sulphurized Sunicut

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



W I N G  T I PS

one of the most herculean jobs of ex
pansion ever conceived. Management 
and supervision have been spread thin, 
and the intense' pressure on production 
has been unrelenting, so m uch so that 
the matter of keeping working people 
informed about their jobs and their fu
ture too often has been neglected.

One result is a considerable degree 
of confusion in  the ranks of airplane 
plant workers about just what is trans
piring in their own plants. T h e  Dallas 
N A A  plant is a case in point. After re
cent investigations by the Trum an com
mittee, the W M C  and the W P B , there 
were widespread reports circulated that 
the plant was just stalling along with 
thousands of unnecessary workmen, that
10,000 were going to be laid off, that pro
ductivity was poor, etc.

In  a statement to employes M r. K in- 
delberger explains that no layoffs were 
planned, but that future employment 
schedules had been reduced by about
10,000. In  other words, practically no 
hiring w ill be done between now and 
Jan. 1, and after that time any increase 
w ill be much more gradual than had 
been first anticipated.

Tw o principal reasons are involved:
(1) Aircraft production quotas have been 
rescheduled by the A ircraft Production 
Board, so that peak production at Dallas 
can be maintained w ith 4000 fewer 
workers than originally planned; and
(2) manufacturing experience on the 
B-24 bomber and P-51 fighter has at
tained a higher efficiency level than 
advance estimates had indicated possible 
at this stage— 12% per cent higher to be

exact— w ith the result that peak pro
duction can be obtained with 6000 fewer 
personnel than planned.

Also, at the urging of W P B , new labor- 
management production drive commit
tees have been established in tire two 
N A A  plants at D allas, to function in 
purely an advisory capacity. The  com
mittees are being asked to consider dis
cussions and recommendations on all 
subjects except those covered in the col
lective bargaining contract.

Ford Plans To Build Cargo 
Planes at W illow  Run

On the heels of statements by spokes
men for the Ford  Motor Co. that U A W -  
C IO  leaders in the Arm y’s W illow  Run  
bomber plant were fomenting trouble 
for the express purpose of “taking over” 
management of the plant, Henry Ford  
revealed for the benefit of the newspaper 
front pages that he is contemplating the 
building of cargo planes at W illow  Run  
after the war. Specifically, he stated, 
for the press:

“Although we have not been able to 
give any great amount of time and ef
fort to the project because of all-out 
w ar production, we have been experi
menting w ith small models and engines.

“There w ill be some new ideas in our 
design. I  cannot say much about it yet 
because it is not complete, but we are 
trying to design a plane w hich w ill not 
need such tremendously long runways for 
takeoff and landing— a plane w hich can

be operated at a fraction of the cost now 
necessary for flying big planes, and 
which w ill be positively as safe as it is 
possible to make it.

“T h e  federal government has given 
us first option on W illow  Run for post
w ar use and we plan to take up the op
tion. Our first reason is to create jobs 
for the people who w ill need them. 
Some persons say that people in Wash
ington w ill not let us have the plant. 
W e have too much faith in the govern
ment to believe anything like that. We 
know that the government is just as 
m uch interested in postwar jobs as we 
are.”

The  announcement was a distinct sur
prise to many who smelled in it a slap 
at union officials who may have designs 
on getting Ford  out of the W illow  Run 
management as noted above. Other than 
Charles A . Lindbergh, Fo rd  is not known 
to have any aircraft engineers and de
signers available for development of a 
new cargo plane. Reputedly Lindbergh 
has been spending most of his time ex
perimenting w ith high-altitude engines 
and superchargers.

Admirable though Ford ’s attitude may 
be, it is a recognized fact that the 
already overgrown aircraft industry will 
have to struggle mightily for survival 
once the demand for military planes 
eases. I f  it is able to keep going at a 
rate of only 5-10 per cent of dre pres
ent level, it may be accomplishing 
miracles. And there w ill be no dearth 
of capacity for building cargo planes 
of the very latest design. So Ford will 
have a colossal job cut out for him in 
starting from scratch on a new design 
and making it pay in competition with 
such experienced cargo plane builders 
as Douglas, Curtiss-W right and Lock
heed. The  latter w ill be wading into 
die postwar cargo plane market with 
everything they have to keep their plants 
going and dieir people at work.

Furdierm ore, Ford ’s engineering talent 
should be pretty w ell absorbed in devel
oping new automotive designs  ̂in tire 
postwar period, so diat an excursion into 
the airplane field would prove difficult 
to say the least.

B ut it is the difficult jobs that Ford 
likes. A t any rate, his statement is on 
die record. T im e w ill give the answer.

Absenteeism Reduced by As 
Much As 60%  in Some Plants

Absenteeism has been reduced by as 
m uch as 60 per cent in some war produc
tion plants by applying corrective meas
ures, Robert C . Goodwin, W ar Man
power Commission director for Ohio, 
M ichigan and Kentucky, reported re 
cendy.

In  some cases companies made certain 
improvements and in  others wor'crs 
served on a “Kangaroo Court. In  ano ic 
case, absenteeism was reduced by setting 
up facilities for obtaining gasoline, tires, 
shoes, m edical aid, beauty' treatments ana 
housing informadon at the plant.

SILENT WORKER: Goodyear Aircraft employs 350 mutes in the manu
facture of Navy fighter planes and blimps at its Akron, O ., works and 
is finding they work with unusual speed and concentration. In training 
these workers an interpreter is necessary to relay the instructor's message

to the class
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H O B A R T  B R O T H E R S  CO
Box ST-1133, Troy, Ohio

\  i w  K/or/d's ¿ a ryesf Su/Vd'-
ÿ i l l  o f  d r c  W e / d e r s  a n d  f y a / p / n  .■>*$

I D E A S  G A L O R E
. . . to  h e lp  y o u  ta k e  

f u l l  a d v a n ta g e  o f  th e  

S e w  A x e  W e l d i n g  

T e c h n iq u e  i n  m e t a l  

f a b r i c a t i o n  . . .  a s  i t  

a p p lie s  to p o s s ib ilit ie s  

i n  y o u r  p r o d u c t io n .

T i t  i s  " H o w  t o - d o - i f  s e r v i c e  

i s  a l r e a d y  s a v i n g  t i m e  a n d  

m o n e y  - f o r  m a n u f a c t u r e r s .

You too will be surprised at the number of 
time and cost-saving ideas it will bring 
you—ideas that are readily adaptable to 
your use.

T h i s  R e m a r k a b l e  S e r v i c e  . . .
—will show you many ways in which you 
can use steel bars, sheets, angles, chan
nels, beams, pipe, tubing, and flame cut 
sections to cut costs and get better results 
in designing a new product or to meet 
changing conditions.

G o o d - B y e  " T h e o r y "  
W e l c o m e  " , P r a c t i c e "

In these design sheets, for the first time, is 
a service that is really practical and help
ful to anyone working with metal. They 
contain no involved discussions, no guess
work, just practical ideas you can use. 

I s s u e d  S e r i a l l y  I n  P l a t e  F o r m
Each plate available for immediate filing 

and future reference. 
Most subjects covered 
by two, three or more 
suggestions as to how 
results, may be accom
plished through weld
ing. Join the thousands 
who have acclaim ed  
this service as the best 
they've ever received. 
Use the coupon below  
to get your name on the 
list for this service.

B R O T H E R S  C O M P A N Y



J. F .  Woessner has been appointed 
general works auditor, Carnegie-Ill inois 
Steel Corp., Pittsburgh, succeeding H . S. 
Sylvester, retired. Dana C . Buck has 
been named manager of the corporation’s 
stainless steel bureau, Metallurgical divi
sion, Pittsburgh district, and E .  L .  Rob
inson has been made assistant chief proc
ess metallurgist of the Metallurgical di
vision.

— o—
Arthur Dorman, director, Dorman 

Long & Co. Ltd ., London, and formerly 
president of the British Iron and Steel 
Federation, has been nominated presi
dent of the Iron and Steel Institute, 
London.

D cnn  M . Burgess, formerly general 
manager and a vice president, R . G. 
LeTourneau Inc., Peoria, 111., has been 
appointed executive vice president and 
named a director. Other changes in the 
company's executive stall are: M erle R . 
Yontz, vice president and treasurer; 
Warren J. W em ple, controller; Winston 
Sumner, assistant controller; Roy E .  Me- 
Cluskey, assistant treasurer, and Marshall 
E . Taylor, office manager.

F .  C . Biggert Jr., chairman of the 
board, United Engineering & Foundry  
Co., Pittsburgh, has been elected a di
rector and a member of the executive 
committee of Follansbee Steel Corp., 
Pittsburgh, to fill the vacancy caused 
by the recent death of George T . Ladd.

M . H . Hofmann, who has been in the 
production office, W P B  Steel Division, 
Washington, as special- assistant, has re
signed to become associated with the 
Carnegie-Illinois Steel Corp., Pittsburgh. 

— o—
Jerome A . Raterman, formerly vice 

president and treasurer, Monarch M a
chine Tool Co., Sidney, O ., has been 
appointed executive vice president and 
retains his position as treasurer. Martin 
J. Luther, previously Chicago branch 
manager, has been made general 
sales manager with headquarters in 
Sidney, and Kerm it K uck , former 
N ewark, (N. J.) branch manager,

also moves to Sidney, as chief en
gineer for Monarch. Stanley A. Brand
enburg has been named branch manager 
of the company’s new Detroit office, and 
Hugh W . Robinson, former Indianapolis 
branch manager, moves to Cleveland to 
head the new office there. Both the 
Detroit and Cleveland offices w ill be 
opened Dec. 1.

Clayton R . Burt, formerly president 
and general manager, Niles-Bement- 
Pond Co., W est Hartford, Conn., has 
been named chairman of the board, and 
Charles W . Deeds has been elected to 
succeed him as president and general 
manager of the company. Mr. Deeds 
retains active management of his former 
company, Chandler-Evans Corp., South 
Meriden, Conn., which recently was ac
quired by Niles-Bement-Pond. B. H . 
G ilpin, formerly executive vice president 
of Chandler-Evans, becomes • vice presi
dent and general manager.

R . M . Richmond, formerly director of 
purchases, E lectric  Household Utilities 
Corp., Chicago, and I .  N , Merritt, presi
dent of Meadows Corp., a subsidiary.

C. A . FERGUSO N  

Who h a s  b e e n  n a m e d  g e n e r a l  s u p e r in te n d e n t , 

G a r y  S h e e t a n d  T in  M i l l ,  C a r n e g ie - I l l in o is  

S te e l Corp., n o te d  in STEEL, Nov. 1 5 ,  p. 1 0 7

have been elected vice presidents of 
E lectric Household Utilities. I I .  C . Buck
ingham has been elected treasurer, and 
R. J. H ealy, secretary, assumes addition
al duties as assistant treasurer. S. Mintz 
lias joined the company as advertising 
manager.

M. D . Johnson, chief inspector, Cater
pillar Tractor Co ., Peoria, 111., has been 
named chairman of the Committee on 
Inspection of Castings, American Foun- 
drymen’s Association, .Chicago.

Charles H . W eaver has been appoint
ed manager of the newly-formed Marine 
department, Westinghouse Electric & 
Mfg. Co ., E ast Pittsburgh, Pa. C. F. 
L lo yd  has been named manager of the 
company’s Ceneral Contract department, 
and Tomlinson Fort has been made man
ager, Central Station department. Bertha 
E .  Slye has joined the Westinghouse 
School Service department. Westing- 
house has awarded the Order of Merit 
for distinguished service to George P- 
Longabaugh, section manufacturing en
gineer, Subcontracting division, East 
Pittsburgh, and to the following em
ployes of the Lam p division, Bloomfield,

W ILLIAM  CAMPBELL 

W h o  h a s  jo in e d  th e  C/iiccajo d is tr ic t  soles 

o f f ic e  o f  I n la n d  S te e l Co., C h ic a g o , os 

n o u n c e d  in  STEEL, Nov. 15, p.
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M E N  o f  I N D U S T R Y

E. J .  BURNELL 

Who has b een  a p p o in t e d  v ic e  p re s id e n t  in  

c h a rg e  o f  s a le s  f a r  th e  e n t i r e  L in k r B e l t  C o .,  

Chicago, r e p o r t e d  in  STEE L, N o v .  8 ,  p .  

86.

J .  M. DARBAKER 
W ho h as  b e e n  a p p o in t e d  a s s is ta n t  m a n a g e r  

o f  C h icag o  d is t r ic t  o p e r a t io n s ,  C a r n e g ie - I l l in o is  

S te e l C o r p . ,  r e p o r t e d  in  STEEL, N o v .  75, 
p . 707.

H. W . TENNEY 
W h o  h a s  b e e n  n a m e d  a s s is ta n t  to  t h e  v ic e  

p r e s id e n t  in  c h a r g e  o f  th e  P i t ts b u rg h  d iv is io n s ,  

W e s t in g h o u s e  E le c tr ic  &  M f g .  C o . ,  n o te d  in  

S TEE L, N o v .  8 ,  p .  8 7 .

N. J.: W illiam  B . Gero, manager of
lamp manufacturing; D r. Aaron M. 
Hageman, manager of the Engineering  
department; D r . R o y D . H a ll, staff su
pervisor, engineering department, and 
James B . W hitm ore, manager of indus
trial engineering and equipment devel
opment.

Hugo A. Weissbrodt has been appoint
ed superintendent, F t . W ayne (Ind.) 
works, International Harvester Co ., C h i
cago, succeeding C . M . Harrison, re
tired.

— o—

William ,S. G ray Jr., president, Cen
tral Hanover Bank & Trust Co ., H an

over, N. J., has been elected a director 
of Phelps Dodge Corp., N ew  York.

— o—

D r. Paul D . V . Manning, since 1941 d i
rector of research, International Minerals 
& Chem ical Corp., Chicago, has been 
elected a vice president.

John B . Ross has been appointed to 
the W est Coast engineering office (Los 
Angeles) of Handy & Harm an, New  
York.

M. M . Greer has been elected vice 
president in charge of engineering, E d 
win L .  W iegand Co., Pittsburgh, and is

succeeded as manager of industrial sales 
by H . R . Miles.

John C . G raf has been appointed sales 
manager, hydraulic press and special 
equipment department, Baldwin South
wark division, Baldwin Locomotive 
Works, Eddystone, Pa.

John G . M cKissick has been placed  
in charge of the new  San Francisco  
branch office, Cooper-Bessemer Corp., 
Mt. Vernon, O.

— o—
R. K . M yers, recently chief of the 

X-ray Section, W P B , W ashington, has 
been appointed sales manager, Kelley- 
Koett Mfg. Co., Covington, K y .

O B I T U A R I E S  . . .

Fred C . M ueller, 70, founder and re
tired president, Advance Spring Corp., 
Chicago, died Nov. 10 in Albany, Ga.

Ross A. Ilicko k , 67, president, H ickok  
Mfg. Co., Harrisburg, Pa., died in that 
city recently.

George A . Spencer, 56, president, 
Crown Rheostat & Supply Co ., Chicago, 
died there recently.

Samuel M . Havens, 66, vice president, 
Wyman-Gordon Co., Ingalls Shepard 
division, Harvey, 111., died recently in 
Mossmoor, 111.

J- W . Ripley, 63, structural steel ex
pert, and co-founder and vice president, 
Hobbins-Ripley Co., N ew  York, died in 
Creat Neck, N . Y „  Nov. 10.

— o---
Herbert B . Briggs, 49, who has been 

Engaged for many years in sales promo
tion of alloy steels for W heelock, Lo v e 
l y  & Co. Inc., Cam bridge, Mass, and 
a 50 r Joseph T . Ryerson & Sons Inc.,

Chicago, died Nov. 6 in Jamaica Plain, 
Mass.

James F .  Harm on, 56, general super
intendent of'the Tonawanda (N. Y.) plant, 
Chevrolet Motor division, General Mo
tors Corp., Detroit, died in  Tonawanda  
Nov. 4.

Daniel B . Crane, 71, Rochester branch 
manager, Bingham Bros. Co ., N ew  York, 
for half a century', died in Rochester 
Nov. 9.

Jacob F .  D ittus, 53, processing and 
sales engineer, Detroit office, Motch & 
M erryweather M achinery Co., Cleveland, 
died recently in Detroit.

the credit department, Northwestern 
Steel & W ire Co ., Sterling, 111., died 
there Nov. 13.

H . F .  Max Gram ann, 71, mechanical 
engineer, Ediphone division, Thom as A. 
Edison Industries, W est Orange, N . J., 
died Nov. 3.

W illiam  A . Rucker, 71, assistant gen
eral superintendent, Republic Mining & 
Mfg. Co., Bauxite, Ark., died recently 
in L ittle  Rock, Ark.

— o---
George H . W adsworth, 87, organizer 

and president of W adsworth Core M a
chine & Equipm ent Co., Akron, O., 
died recently in  Silver Lake , O.

Henry G . O ’Donnell, 36, assistant gen
eral counsel, Ford  Motor Co., Dearborn, 
M ich., died Nov. 9 in Detroit.

James E .  Brodhead, 92, formerly a 
director of Republic Iron & Steel Co., 
which became Republic Steel Corp., 
Cleveland, died Nov. 10 in Flemington, 
N . J.

George E .  Vertrees, 50, manager of

M aurice K . M cGrath, 66, president, 
Kellogg Switchboard & Supply Co ., C h i
cago, from 1939 until his retirement a 
month ago, died Nov. 12 in Palm Beach, 
F la .

Robert Tarrant, 65, president, Tarrant 
Foundry Co. and Robert Tarrant Mfg. 
Co., Chicago, and one of the owners of 
Fe lt  & Tarrant Mfg. Co ., Ch icago/d ied  
Nov. 11 in W ilmette, HI.
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A L L O Y  S T E E L

W a r  D e m a n d  S t i m u l a t e s  D o m e s t i c  

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

Marked increases in output of molybdenum, ferrovanadium, 
cobalt, calcium and other materials accompanies expansion in 
war needs and restricted imports. . . Entirely new industries 
established and existing plants enlarged

S IG N IF IC A N T  changes have oc
curred during the past two or three 
years in the alloy steel industry. E n 
tirely new  industries have been estab
lished in this country to produce cer
tain important alloying materials w hile  
capacities of plants making other alloy
ing materials have been expanded tre
mendously.

A lloy steels having entirely new com
positions have been developed and now  
are enjoying wide application in pro
duction of vital w ar goods.

Expansion in the production and con
sumption of molybdenum . as a result 
of w ar demands, for instance, has been 
one of the notable developments in the 
alloy field. The  combined value for 
1943 of molybdenum products produced 
and ores and concentrates consumed in 
the United States, the world’s major 
source and accounting for about 90 per 
cen.t of the world output during 1936-40, 
is estimated to exceed $95 million. The  
average annual value of domestic mine 
shipments of molybdenum ores and con
centrates for the period 1936-40 was 
just under $18 million. No data are 
available for value of the output of mo
lybdenum products during the latter pe
riod.

T h e  record of vanadium production 
also is impressive. Vanadium ores and 
concentrates generally are roasted and 
leached into vanadium pentoxide, which  
is then converted into ferrovanadium. 
During 1936-40 the average annual value 
of ferrovanadium and vanadium pen
toxide produced and ores and concen
trates consumed was about $7.75 m il
lion. This rate of production has been 
expanded very substantially due to war 
demands. Fo r 1943 it is expected that 
the combined value of these products 
w ill exceed $22 million.

The principal uses of cobalt prior to 
1940 were in the nonmetallurgical fields, 
including those for ceramics, protective 
coatings, inks and chemical purposes. At 
present, it is estimated that metallurgi
cal uses account for about 90 per cent 
of United States consumption.
' About 50 per cent of the cobalt be
ing consumed in this country currently  
is used in  the manufacture of the stel- 
lite and carbide types of alloy which  
are used for high-speed cutting edges 
on machine tools. Cobalt gives to an 
alloy the ability to retain a sharp edge 
under extreme heat, a characteristic 
known in  the industry as “hot-hardness.” 
Cobalt is used also for this purpose in 
high-speed steels.

Stellite-type molten nonferrous allovs 
are becoming increasingly important in 
the manufacture of certain types of avia
tion motor accessories and searchlight 
reflectors for the armed forces. Another 
characteristic of cobalt is its magnetic 
qualities and it serves as an alloying ma
terial in magnet steels. Some of these
steels contain as much as 35 per cent
cobalt.

The  United States has been almost en
tirely dependent on imports for its sup
ply of cobalt in  the past, the major 
portion of w hich was produced in  B el
gium and the Belgian Congo in the
form of metal, oxides, salts and hy
drates. W hen Belgium was occupied by  
Germ any in  1940, the Belgian interests

arranged for the importation of the 
crudes into this country and their con
version into usable forms by a number 
of Am erican plants on a toll basis. At 
present about 90 per cent of the produc
tion of cobalt products in tire United 
States is produced in this manner.

The  average annual value of im
ports of cobalt ores, crudes and 
products for the period 1936-40 was 
slightly under $3 million compared with 
an estimated 1943 value of more than 
$19 million.

Development of a calcium  metal in
dustry in this country is also of recent 
date. U ntil w ar threatened in  Europe 
this metal had been produced only in 
France. Foreseeing an interruption in the 
flow of material from France, a ferro
alloy producer began experiments in this 
country w ith the result that domestically 
produced calcium  metal entered the 
commercial market in  the summer of 

■ 1939.
W hen importation ceased, the War 

Production Board found it necessary to 
place calcium  metal under strict alloca
tion. Production increased rapidly, how
ever, to a point w hich permitted the re
striction to be relaxed and recently to 
be removed entirely.

U s e  o f  N E  S t e e l  S p e c i f i c a t i o n s  

C o n t i n u e s  T o  I n c r e a s e  P r o d u c t i o n

U S E  of selected permissible steel 
specifications is steadily increasing steel 
production, according to C . L .  W arw ick, 
administrator of tire National Em ergency 
Steel Specifications project.

T h e  steel industry reports 5 to 15 
per cent increase in the effective use of 
existing facilities for a number of com
modities through longer runs, fewer roll 
changes, few er rejections and greater re
coveries. These economies were brought 
about by the simplification of specifica
tions.

M odify M any Specifications

O f the 250 odd specifications selected 
by the 12 N E S S  Technical Advisory 
committees, exclusive of aircraft steel 
specifications, approximately one-half 
have been modified either by revision 
or by the issuance of emergency amend
ments. Sponsor agencies have issued 
12 new and amended specifications cov
ering products w hich have been dealt 
w ith by N E S S , representing about 70 
per cent of the entire steel production 
of the United States.

Recommendations of the committees are 
made effective either by voluntary and 
co-operative support of producers and 
consumers, or by the issuance of orders 
by the W ar Production Board. N E S S  
accomplishments in large measure have 
been achieved by co-operative action on 
the part of sponsor agencies in modify
ing existing specifications at the request

of the Techn ical Advisory committees. 
B y  these modifications the specifications 
have been made less restrictive or the 
requirements have been co-ordinated 
with those of similar specifications.

Use of alternate aircraft N E  steels 
has increased month by month as labora
tory and type tests were completed until 
at the present time this conversion rep
resents 15 to 20 per cent of the total 
tonnage produced for aircraft uses.

Other N E S S  work covers a standardi
zation of specifications for bars, forgings 
and castings for pressure vessels and 
pressure piping, and for heavy steel 
forgings for the shipbuilding industry 
and those used in  turbines, generators, 
gears, diesel engines, etc. The  work on 
heavy forgings includes also specifica
tions for blooms, billets and slabs for 
reforging purposes.

W hile  the N E S S  effort has been di
rected toward standardization and sim
plification of products to obtain increased 
production to meet w ar needs, most of the 
work has been of such character as to 
be beneficial to postwar and peacetime 
production. The  extent of co-operation 
between producers and users probab y 
w ill determine, M r. W arw ick believes, 
the extent of continuance of these bene
fits after tire present controls are re
scinded. Cognizant agencies are fu > 
aware of these problems and since stee 
m ill products are largely sold on speci 
fications it is probable that many °  
the benefits w ill be made permanent.

6 4
/ T E E L



P R O D U C T I O N  S T A T I S T I C S

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

La rg est  total fo r  y e a r ,  most p ro d u cts  g a in in g  o ve r  A ugust .  . . 

Bars, p la tes  le a d ,  latter at 142 .4  p e r  cent of ca p a c ity .  . . N in e  

months' total e x c e e d s  sa m e  p e r io d  last y e a r

P R O D U C T IO N  of steel and iron for 
sale in September totaled 5,655,610 net 
tons, against 5,535,118 tons in August, 
according to the Am erican Iron and Steel 
Institute. Th is  is the largest monthly 
total for ,1943, as announced by the 
Institute, and exceeds the monthly aver
age for first quarter, when separate 
monthly figures were not presented.

Fo r nine months, the total was 49,898,- 
903 tons, w hich is at a rate of slightly 
over 66,500,000 tons for tire year. This  
compares w ith 64,813,972 tons made

for sale in 1942 and 65,361,688 tons in  
1941.

September production also included  
764,138 tons of pig iron and ferroalloys 
for sale and 16,456 tons of iron products, 
including bars, pipe and tubes.

Practically every important steel prod
uct showed an increase over August, in 
spite of that month having one more 
working day. Bars continued to lead in 
tonnage, 1,080,918 tons, 89.4 per cent 
of capacity, compared w ith 1,070,939 
tons in  August. Plates were second in

volume, 1,074,646 tons, 142.4 per cent 
of capacity, against 1,035,733 tons, 132.7 
per cent, in August. Total sheets pro
duced for sale in September, including  
hot and cold-rolled, galvanized and all 
others, were 697,074 tons, 62.9 per cent 
of capacity, compared with 672,539 tons,
58.6 per cent, in August.

Other products w hich exceeded rated 
capacity in  September included mechan
ical tubing, 65,089 tons, 132.6 per cent; 
black plate, 34,490 tons, 123.7 per cent. 
During September 405,429 tons of steel 
products were shipped to other members 
of the industry for conversion into fin
ished products, compared with 447,346  
tons in August. In  nine months such 
shipments totaled 3,140,443 tons.

Companies included in these statistics 
numbered 183 and in 1942 represented 
98.8 per cent of the total output of 
finished rolled products.

AMERICAN IRON AND STEEL INSTITUTE 
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W O M E N  o f  S T E E L

Left, woman steelworker hooking specified lengths of concrete reinforcing bars from back shear table into bundling rack. Right, 
Mrs. Hazel Moore, of National Tube Co.’s Christy Park works, operates the same shell-finishing machine

Mothers, Wives, Sweethearts 
Capably Filling Mill Jobs

By M. F. BALDWIN
Assistant Editor, STEEL

W O M E N  “steelmen” have won their 
spurs. In  the hustle, bustle of w ar pro
duction they have met the test, their 
performance in many jobs heretofore the 
exclusive province of men demonstrat
ing they are equal to demands of the 
work.

In  actual numbers women operatives 
have fallen far short of replacing the 
steelmen who left their jobs for service 
with the armed forces. Am erican Iron 
and Steel Institute figures show about
37,000 women working in  steel plants 
(office workers excluded), which is only 
22.4 per cent of tire 163,000 steel men 
now in military and naval service. But 
addition of this number of women to the 
m ill working forces, plus maximum utiliz
ation of equipment and improved and 
most efficient practice, have enabled the 
steel companies to break all past pro
duction records.

The successful performance of women 
workers in steel plants possibly holds im
plications for the future. W hile it has no 
bearing upon the interests of .those steel
workers who w ill shed service uniforms 
to return to the jobs they Jeft, there ¡s.

P erfo rm a n ce  in m any occupations h e re to fo re  the exclusive  
p rov in ce  o f  men prov in g  satisfactory,  w o rk  re co rd s  of  recent 
months show . . . A da p ta b il i ty  of  w om en  to m any unusual 
tasks dem on stra ted

little doubt work possibilities w ill be 
open for women for w hich before the 
war they were not considered.

In  the case of the returning soldier, 
re-employment in his old job is assured 
under the terms of the Selective Service 
act; also, steel companies view  this 
“right to the old job” as a moral obliga
tion on them to be placed above all other 
considerations.

There is another phase steel executives 
are not overlooking. Manufacturers of 
durable consumer goods— from motor 
cars on down the line— are piling up 
huge backlogs of orders. A  public which  
has been doing without new cars, elec
trical appliances, and innumerable other 
conveniences, has at the same time been 
earning' plenty of money beyond actual 
living expenses. Put together the built-up 
desire for these goods and tire capacity to 
pay for them, and the. result is a huge 
market for steel. Fo r several years this 
stream of orders may keep the steel plants 
operating at top pace, w ith plenty of

work for duration-trained women as well 
as for ex-service employes.

Also, women steelworkers whose hus
bands bave been killed or seriously in
capacitated in w ar service can continue 
in their positions as the family’s support.

Speaking this month before the In
dustrial Hygiene Foundation at Pitts
burgh, Mrs. W . B. Hobart, advisor on 
employment of women for Secretary of 
W ar Stimson, prophesied an important 
peacetime place for women plant workers 
in steel and other industries.

"Management’s experience with em
ployment of women has on the whole 
been very satisfactory from a production 
viewpoint,” said the speaker. “The result 
w ill be that after the war all industries 
w ill have a very much larger percentage 
of women. M any w ill be the sole support 
of their households.”

O f course, women steelworkers bring 
their share of problems for the personnel 
manager, as do men. In  order to cover 
various phases of the subject, S t e e l  in

f  T E E L



W O M E N  o f  S T E E L

Above, woman inspector examines 
surface of tin plate produced at 
Irvin works of Carnegie-Illinois 

Steel Corp.

Above right, Anne Trevino and 
Mary P. Matthews do men’s work 
as helpers on a Republic Steel 
Corp. normalizing furnace. They 

have six relatives in the Army

Right, Gula Green and Jean Mur
phy make an experimental batch of 
steel in the metallurgical laboratory 

of Republic’s Alloy division

terviewed executives of two large steel 
companies which have gone far in the 
efficient use of women in  their steelmak- 
ing branches. The  Am erican Steel & W ire  
Co.’s comment, especially interesting for 
its impartial evaluation of women’s plant 
service, is as follows:

It has consistently been this company’s 
policy to avoid asking military defer
ment for any employe where there was 
reasonable assurance a woman could be 
secured and trained to handle his duties. 
The interpretation of this policy has been 
broadened from time to time as women 
employes have proved their capacity to 
fill additional positions formerly held 
on|y by men.

Women work out well as laboratory 
technicians and on some types of re
search. They have proved most satis- 
actory in important clerical positions, 

such as production planning and time 
s udy which men alone had handled pre- 
'rous.y. And these are big departments.

Some of our women are doing good

N ovem ber 2 2 , 1 9 4 3

work making time studies, even though 
at the start they lacked the background 
of mechanical knowledge w hich helps 
a person to fill this position effectively. 
A man possessing this essential perspec
tive can be trained to make time studies 
in three months; we train some women 
in five months for this work, the extra 
two months being needed chiefly to im 
part to them the background knowledge.

“Women assigned t o , fairly simple 
work— such as testing, inspection, and 
packaging lighter items for shipment—  
have shown excellent results.

“On actual production jobs requiring  
a moderate amount of skill and know
ledge of mechanics and products, women 
learn the work as quickly as men, some
times quicker. Furtherm ore, women 
continue to maintain a good standard of j 
production.

‘T h is  is not hard to understand when » 
one realizes that the average all-around 
level of the women we employ is higher 
than that of the available men. Fo r some 
time now the men have represented the 
last available in manpower reserve, 
whereas we are able to secure many



W O M E N  o f  S T E E L

women having a relatively high potential.
“W om en have done surprisingly well 

on heavy traction jobs such as driving  
tractors and operating cranes. W e find 
them just as satisfactory as men on this 
work.

“On the mine-run of common labor 
jobs and those just on the upper fringe 
of that bracket (m aking up to eight or 
ten cents an hour more, say) women 
have not fully filled the bill. There are 
three good reasons:

“F irst, state labor laws make it neces
sary to assign them to easier jobs. Their 
male associates resent what looks like 
favoritism, and the women themselves 
often object because work limitations 
may mean limited opportunity. Second, 
on these jobs women feel no burning in
centive to work hard, for it is difficult 
to identify the tieup between their work 
and the w ar effort. The  woman who helps 
wield a tap rod feels that she is ‘making 
steel’; the women on common labor miss 
that inspiration. Th ird , tírese labor jobs 
comprise a wide variety of duties calling  
for considerable flexibility, and under 
these conditions in a steel m ill men’s 
services are more satisfactory.

Absenteeism Not Too H igh

“W e find that absenteeism among the 
women is but slightly higher than for 
the men; the difference is negligible. 
On the other hand, we have discovered 
that there are more instances where a 
woman has legitimate reasons for not 
wanting to put in  a full 48-hour week.” 

Broad scope of women’s potential serv
ices in steel plants, and employment 
methods w hich build company loyalty 
among both men and women employes, 
are covered in this commentary by the 
Republic Steel Corp.:

“Republic was one of the first large 
steel producers to treat the employment 
of women with full seriousness. W ith  
the armed forces continuing to drain men 
from our personnel the development was 
inevitable, and we laid  plans accordingly.

“Extent of such employment is indi
cated by a comparison of the number of 
women serving in the corporation’s steel 
districts in December, 1941, and the total 
as of September, 1943. The  Central-

Alloy, Youngstown, Cleveland, W arren, 
Buffalo, Chicago, and Southern districts 
had a total of only 556 women workers 
at time of the Pearl Harbor raid. B y Sep
tember of this year the total had risen 
to 5166, of w hich 4488 women were 
handling duties formerly performed by 
men.

“Republic’s readiness to hire women 
has not been confined to replacement of 
men in  armed service. There are cases 
where illness or some other good reason 
makes it necessary for a male employe 
to give up his job. In  those cases we have 
inquired whether the w ife or some woman 
relative would be interested in taking em
ployment w ith us, and in many instances 
we have thus replaced the man.

“The same policy is applied where a 
man enlists or is inducted, and there are 
definite advantages. The  wife ‘gets a lift,’ 
and the husband feels satisfied because 
the money w ill be coming in regularly 
for his fam ily’s needs.

“O ur personnel department places 
women only on those jobs w hich we 
know they can be expected to handle. 
Th is  selective care at tire outset side
steps wasted effort in replacing misfit 
workers and decreases labor turnover.

“In  many cases wives of present em
ployes have applied for work and have 
been hired.

“ In  order to pass along to all districts 
the sound ideas developed by each dis
trict on employment of women, Republic 
is just completing a motion picture en
titled “Women of Steel,’ the first industrial 
film produced on this subject.

“Only by glancing over a list of some 
of the positions occupied by Republic’s 
women employes can one realize the wide 
scope of their services. Among the men’s 
jobs these women are filling for the 
duration are the following:

“W eigher; checker; chainman; pickle  
helper; tester; tractor operator; crane 
operator; inspector; repairman; saw  
helper; transfer operator; scrap loader; 
annealing and normalizing furnace 
helper; finisher; swing grinder; metal
lurgical observer; carpenter; laboratory 
helper; furnace recorder; pitman; ingot 
shipper.

“Bessemer ten-inch skelp oiler; sta

tionary engineer; car record clerk; bes- 
semer toolman; kick-off operator; mixer 
operator; sintering plant worker; wharf- 
man; open-hearth laboratory clerk; tin- 
house tankman; continuous pickler-line- 
man; welder; mechanical oiler; cold strip 
oiler; sinter chuteman; boiler ashman.

“No one can foretell what changes the 
postwar world w ill bring for Republic’s 
personnel. O ur paramount postwar obli
gation is to provide a job for every one of 
the employes, over 16,000 in number, 
who left Republic to join the armed 
forces. O ur present women employes 
know this.

“O ur general experience w ith women 
as steel plant workers has been very 
satisfactory. They are rendering fine serv
ice on w ar production jobs where work is 
tough and temperature is high.”

Kettering To Speak at 
ASM f Meeting in New York

Charles F .  Kettering, vice president 
and director of research, General Motors 
Corp., Detroit, w ill speak at the sixty- 
fourth annual meeting of the Am erican  
Society of M echanical Engineers at the 
Hotel Pennsylvania, N ew  York city, Nov. 
29 to D ec. 3.

T h e  symposia w ill include talks on 
fuels, • production engineering, thermo
dynamics, metal cutting research, avia
tion, furnace performance factors, oil 
and gas power, materials handling, 
power, hydraulics and a number of other 
subjects. T h e  presentation of medals to 
recipients w ill be performed at the an
nual dinner.

NAM's Second W ar Congress 
A t New York, Dec. 8-10

The  second w ar congress of American 
industry, w hich marks the forty-ninth 
annual convention of the National As
sociation of Manufacturers, w ill witness 
die world premiere of the Arm y s latest 
documentary film, “The  W ar Depart
ment Reports,”  when it meets at the 
Waldorf-Astoria hotel, N ew  York city, 
D ec. 8-10.

They Say:
“There is a popular misconception on the part of many 

of our citizens that all we have to do is retire w ithin our 
ivory towers, decide what is best and then impose on 
tlie rest of the world what is best for diem .”— D r. Herbert 
W right, Catholic University.

© O O

"As long as die war lasts there w ill be a continuing need 
for iron and steel scrap to keep the m ills w ell supplied. 
Accordingly, the collection of iron and steel scrap from all 
sources must be a continuing operation.”— H . M . Faust,
director, Salvage division, W ar Production Board.

© © O

“O ur expanded resources w ill do a large part of our post
w ar planning for us. They w ill increase our national in

come, furnish jobs for many ex-servicemen and provide 
great volumes of freight for railroads and trucks. 
Brig. Gen. Leonard  P . Ayres, v ice president, Cleveland  
Trust Co ., Cleveland.

© © ©

“W e are tired to death of wasting public funds and 
public time in appearing before useless and fruidess com
mittees of investigation.”— Secretary of the Interior Ickes.

0 0 0

“Today, the designers of the future have but a- single 
choice of frames for their pictures, each plainly labeled 
with the brand and price by the bitter experience of the 
past decade— the frame of force and the frame of freedom. 
— D r. V irg il Jordan, National Industrial Conference Board.
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A C T I V I T I E S

B R I E F S  . . .

Niles-Bement-Pond Co., W est H art
ford, Conn., announces it has acquired  
the Chandler-Evans Corp., South M eri
den, Conn., through an. exchange of 
stock.

Yuba M fg. Co ., Benicia, Ca lif., is 
manufacturing 155-millimeter howitzers 
for the Arm y at its plant in Benicia.

Columbia Shipbuilding & Drydock  
p°;> Portland, Oreg., announces plans to 
build a general ship construction and re
pair plant at Colum bia C ity , Oreg.

— o—

Monarch M achine Tool Co ., Sidney, 
0 ., w ill open a new  Detroit office in  
me Fisher building, and a new  C leve
land branch office D ec. 1.

International M achine Tool Corp., 
New York city, announces its directors 
with the directors of the Detrola Corp. 
are making a proposal to stockholders for 
Merger of the two companies under the

SIXTY-SIX-YEAR VETERAN: Henry A. Janvier, widely known authority on 
presses, dies and plastic working of metal, has retired after 66 years' 
service with Ferracute Machine Co., Bridgeton, N. J. He served as chief 
engineer, a director, and recently as vice president of Ferracute, which, 
as noted in STEEL, page 84, Nov. 1, has just celebrated its 80th anni
versary. Mr. Janvier is receiving congratulations on that occasion from 
Capt. Alvin Grauer, right, and Sgt. Bernard A. Bennick, a guest from the

Mediterranean front

M o v e s  T o  S t u d y  

D e c e n t r a l i z i n g  

O f  I n d u s t r y

Senafe group approves bill to 
investigate possibilities for de
veloping new areas of steel 
production

T H E  Senate Interstate Commerce 
Committee has favorably reported S. Res. 
190, providing for investigation of new  
potential steel, iron and other metal 
production, and the possibilities of de
centralizing present production of these 
products.

Pointing out that “shortages of scrap, 
of iron ore, and steel continue serious” 
the committee reported that "vast nat
ural resources for steel production re
main unexploited.”

The report stressed that iron ore in 
usable quantity and quality is known 
to exist in 34 states; 27 states have both 
iron ore and coal, but only 13 of these 
states have any iron or steel production. 
Of the 13, it was added, 7 w hich do pro
duce iron or steel lack, as part of their 
natural resources, either coal or iron 
ore.

The committee recommended that the 
investigation cover the following ground:

Whether states now having small pro
duction should not be enabled to sub
stantially expand their steel or iron out
put; whether natural or economic fac
tors are hampering states w ith potential 
production, w hich are not now produc
ing; effects of centralization.

name of International Detrola Corp. as 
a step in launching into a diversified 
field of postwar production.

— o—
Baldw in Locomotive W orks, Philadel

phia, announces present orders for loco
motives are larger than ever before on 
the books of the company at one time.

Allis-Chalm ers M fg. Co ., M ilwaukee, 
W is„ has published a four page bulletin  
describing its new  “400” ac welder.

National Steel Co ., Chicago, celebrated 
its twenty-fifth anniversary on Nov. I I .

Ann Arbor M achine Co ., Shelbyville,
111., is operating the O liver Farm  E q u ip 
ment Co ., Chicago, under a long-term  
lease signed Nov. 1.

Chicago Association of Commerce re
ports that industrial plant capacity in 
tlie Chicago area was extended furtiier 
in October by expenditure of $6,348,000.

General E lectric  Co ., Schenectady, 
N. Y ., announces the formation of the 
General E lectric  Credit Corp., an in
vestment company organized under the 
New York state banking law.

Pullman-Standard C a r Mfg. Co ., C h i
cago, converted plants at Hammond  
from production of tanks to heavy ar
tillery carriages in less than a week.

Lithgow  Corp., Chicago, industrial 
coatings, has purchased the one-story 
building which it occupies.

Gaertner Scientific Corp., Chicago, 
manufacturer of scientific instruments,

has started a substantial expansion of its 
plant, a second story addition.

— o—
Chicago Screw Co., Chicago, has made 

another substantial addition to its plant, 
the fourdi ei?largement of manufactur
ing facilities since early 1941.

G  & J Engineering Co ., Chicago, has 
completed a substantial addition to its 
plant.

Industrial Abrasives In c ., Chicago, has 
developed a method of metal bonding 
of diamond particles in the making of 
abrasive wheels for grinding and polish
ing carbides and other difficult-to-ma- 
chine materials. Diam ond impregnation 
up to Vs-inch is achieved.

E lg in  National W atch Co., E lg in , 111., 
has made several additions to its plant 
in recent months.

Zenith Radio Corp., Chicago, has made 
further additions to its plant.

Handy Mfg. Co ., Chicago, machinery, 
has purchased the building it has occu
pied for some time. Building contains 
about 15,000 square feet.

Cuneo Ordnance D ivision, Cuneo  
Press Inp., Chicago, has leased the one- 
story building at 3900 South W allace  
street to be used in the expansion of its 
ordnance work.

Am erican Steel &  W ire Co ., C leve
land, is producing more than five car
loads of a new type of fragmentation 
bomb casings used in antipersonnel 
bombs.

N o vem b e r 2 2 ,  1 9 4 3



THE B U S IN E S S  T R E N D —
S c a r c e  H e l p ,  C o l d  W e a t h e r  

C u t  H o p e s  o f  O u t p u t  G a i n s

WITH success of special manpower programs too lo
calized to reduce the general labor shortage materially, 
and labor groups restive under the “do likewise impli
cations of John L. Lewis’ victory, prospects for raising 
production levels are not bright. Onset of winter weather, 
halting lake traffic and delaying railroad and highway 
shipments, also means that continuance of present output 
rates may in itself be an achievement.

Stringent manpower plan now operating successfully 
in West Coast cities will be extended to other sections, 
warns the War Production Board, unless contractors cease 
placing subcontracts in labor shortage areas. This pro
gram, developed by Bernard M. Baruch, has substantially 
revived tire waning production of California aircraft plants. 
Dayton also is using a manpower program which thus 
far has yielded notable results.

Concentration of labor upon its respective war produc
tion is being hampered by the inevitable unrest follow
ing the coal miners’ wage increase, and this lessening 
of intensified effort is likely to be reflected in output 
levels of tire next few weeks. Negotiations for steel
workers’ increases are scheduled to begin next month.

INDUSTRIAL PLANTS—Dollar value of tire nation’s 
industrial plant has been increased by nearly 70 per cent 
since the European phase of the war began four years 
ago. In 1939 the fixed assets of all U. S. manufacturing 
companies—plant and equipment, excluding inventories, 
working capital, and securities— amounted to about $21,-
100,000,000, according to Treasury Department figures. 
Present value, as shown on the accompanying chart, is 
approximately $34,700,000,000 after allowance for de
preciation. Most of tire new plant is government financed. 
Postwar use of those new factories which are adaptable 
for peacetime production may prove a key factor in steps 
to defeat inflation by relieving scarcity of civilian goods.

WAR EXPENDITURES— October government expendi
tures for war purposes totaled $6,988,000,000, or 3 per 
cent less than for September, with reduced disbursements 
by the Reconstruction Finance Corp. and subsidiaries ex
plaining the decrease. War expenditures for the first ten 
months of 1943 amounted to $70,000,000,000, or slightly 
more than the $68,000,000,000 expended in the period 
from July 1, 1940 through Dec. 31, 1942.

FOURTH-QUARTER CARLO ADINGS —  Railroads’ 
strenuous efforts to keep war traffic rolling in spite of 
equipment and manpower shortages are reflected in the 
.8 per cent gain in revenue carloadings estimated for the 
fourth quarter by regional shippers’ advisory boards. Ac
tual carloadings for the same period of 1942 totaled 8,- 
911,673, whereas the estimate for this fourth quarter is 
8,982,274.

Railroads will probably originate about 40 per cent 
more carloads of revenue freight this year than in 1938.

MOTOR TRANSPORT— Plants producing trucks and 
trailers are getting top priority on available labor as a step 
toward easing tire shortage of such vehicles. Indepen
dent parts companies are greatly in need of production 
help. The nation-wide shortage includes both passenger 
and commercial units, though scarcity of the latter is more 
acute at this time.

N D U S T R I A L  P L A N T
B I L L I O N S  O F  D O L L A R S

1934 3 5 3 8  3 9  4 0  41 '  4 2  43
— C h a rt b y  C le v e la n d  1 ru st Co.

—  F I G U R E S  T H I S  W E E K  -------------------

I N D U S T R Y  Period”
Steel Ingot Output (per cent of ca p a c ity )..................................................  99-0
E lectric  Power Distributed (million kilowatt hours)..............................  4,483
Bituminous Coal Production (daily av.— 1000 tons)................................  4G5
Petroleum Production (daily av.— 1000 bbls.)............................................. 4,436
Construction Volum e (E N R — unit $1,000,000)..........................................  $63.0
Automobile and Truck Output (W ard’s— number units)......................  19,300

“D ates  on  request.

T R A D E
Freight Carloadings (unit— 1000 cars) .........................................................  845J
Business Failures (Dun & Bradstreet, num ber)..........................................  30
Money in Circulation (in millions of d o llars)!..........................................  $19,514
Department Store Sales (change from like week a year ag o )!  + 1 0 %

f  Prelim inary. |  F edera l R eserve Board,

Prior
W eek

99.5
4,414
1,638
4,389
$35.2

19,585

841
42

$19,354 
+  12%

Month
Ago
100.5
4,382
2,003
4,412
$72.8

19,535

906
40

$18,978
- 5 %

Year
Ago

98.0
3,776
1,897
3,SS0

$304.2
20,205

836 
148 

$14,408 
+  15%
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T H E  B U S I N E S S  T R E N D

Freight C ar Awards

1 94 3 1 9 4 2 194 1 1 94 0
Jan. 8 ,3 6 5 4 ,2 5 3 1 5 ,1 6 9 3 6 0
Feb. 3 5 0 1 1 ,7 2 5 5 ,5 0 8 1 ,1 4 7
March 1 ,9 3 5 4 ,0 8 0 8 ,0 7 4 3 ,1 0 4
April 1 ,0 0 0 2 ,1 2 5 1 4 ,6 4 5 2 ,0 7 7
May 8 7 0 8 2 2 1 8 ,6 3 0 2 ,0 1 0
June 50 0 3 2 ,7 4 9 7 ,4 7 5
July 4 ,1 9 0 1 ,0 2 5 6 ,4 5 9 5 ,8 4 6
Aug. 8 ,7 4 7 0 2,6 6 8 7 ,5 2 5
Sept. 6 ,8 2 0 1 ,8 6 3 4 ,4 7 0 9 ,7 3 5
Oct. 5 ,2 5 8 0 2 ,4 9 9 1 2 ,1 9 5
10  m os. 3 7 ,5 8 5 2 5 ,8 9 3 1 1 0 ,8 7 1 5 0 ,4 7 4
N ov. 0 2 , 2 2 2 8 ,2 3 4
D ec. 1 35 8 ,4 0 6 7 ,1 8 1

Total 2 6 ,0 2 8 1 2 1 ,4 9 9 6 5 ,8 8 9

30.000

20.000 

15,000

£10,000
5
g  5,000
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0
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SCALE GRADUATED ARBITRARILY TO SHOW ORDERS-  
FOR LOW VOLUME MONTHS MORE CLEARLY
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Iron, Steel Production 

(N e t  tons— 0 0 0  om itted )

S teel Ingots 
1 9 4 3  194 2

 P ig  Iron------
19 4 3  1 9 4 2

Jon..................  7 ,4 2 4
F eb .................  6 ,8 2 0
Mar................. 7 ,6 7 0
Apr.................. 7 ,3 7 4
M ay ...........  7 ,5 4 5
June ...........  7 ,0 2 7
July .............. 7 ,3 7 6
A u g.................  7 ,5 6 2
S ep t................  7 ,4 8 9
O ct..................  7 ,7 7 8
N ov..................................
D ec .  ..........................

T otal

7 ,1 1 2
6 ,5 1 2
7 ,3 9 2
7 ,1 2 2
7 ,3 8 2
7 ,0 2 2
7 ,1 4 8
7 ,2 3 3
7 ,0 6 7
7 ,5 8 4
7 ,1 8 4
7 ,3 0 3

8 6 ,0 6 1

5 ,1 9 4
4 ,7 6 6
5 ,3 1 4
5 ,0 3 5
5 ,1 7 3
4 ,8 3 8
5 ,0 2 3
5 ,3 1 6
5 ,2 2 6

4 ,9 8 3
4 ,5 0 0
5 ,0 5 5
4 ,8 9 6
5 ,0 7 3
4 ,9 3 5
5 ,0 5 1
5 .0 0 9
4 ,9 3 7
5 ,2 3 6
5 ,0 8 3
5 ,2 0 1

5 9 ,9 5 9

Jan, . 
Feb. . 
Mar. 
Apr. .
May , 
June . 
July . 
Aug. 
Sept. 
Oct. . 
Nov. 
Deo.

Coke Output 
Bureau of Mines 

(D a ily  average— N et tons)
 B y-P roduct    B eeh ive------

1 9 4 3  1 9 4 2  1 9 4 3  19 4 2
1 7 4 ,0 4 4  1 6 8 ,5 0 8  2 1 ,4 4 0  2 0 ,8 7 4
1 7 5 ,1 0 7  1 6 8 ,4 1 4  2 3 ,9 9 1  2 1 ,7 7 1
1 7 5 ,0 5 1  1 6 7 ,7 3 3  2 4 ,3 0 9  2 1 ,0 3 2
1 7 5 ,8 5 7  1 0 8 ,9 6 0  2 2 ,9 3 2  2 1 ,8 4 3
1 7 4 ,2 4 0  1 7 0 .1 8 7  2 1 .2 7 0  2 2 ,5 7 1
1 6 8 ,7 3 5  1 7 0 ,5 9 3  1 4 ,0 5 5  2 2 ,4 8 7
1 6 9 .9 3 6  1 7 0 ,4 0 0  2 0 ,0 0 9  2 2 ,3 0 0
1 7 6 ,3 9 6  1 7 1 ,4 4 3  2 3 ,1 0 2  2 2 ,3 3 3
1 7 8 ,0 9 0  1 7 2 ,1 1 0  2 3 ,6 3 7  2 3 ,1 0 6
..............................  1 7 2 ,2 1 1  ..........  2 3 ,1 4 8
..............................  1 7 3 ,0 2 9  ........................ 2 2 ,1 0 8
  1 7 3 ,1 6 3  .............. 2 2 ,0 0 0

Average 1 7 0 ,5 4 9    2 2 ,1 2 2

F I N A N C E
Bank Clearings (Dun & Bradstreet— billions)............................................  $8,762
Federal Gross D eb t (billions)............................................................................  $169.5
Bond Volum e, N Y S E  (millions).......................................................................  $51.7
Stocks Sales, N Y S E  (thousands)................................................................  5,884
Loans and Investments (m illions)f..................................................................  $52,642
United States Government Obligations H eld  (m illions)f......................  $38,071

fM em b er bank s, F ed era l R eserve System .

P R I C E S
S T E E L ’s composite finished steel price average ......................... $56.73
Spot Commodity Index (Moody’s, 15 item s)f............................................  243.2
Industrial R aw  Materials (Bureau of Labor in d ex)!.............................. 112.1
Manufactured Products (Bureau of Labor in d ex)!..................................  100.3

11 9 3 1  =  1 0 0 ; F rid ay  series. 1 1 9 2 6  =  1 0 0 .

Prior Month Year
W eek Ago Ago

$8,631 $6,813 $6,233
$169.0 $165.3 $98.3

$44.7 $36.2 $46.7
4,007 2,368 3,611

$52,982 $51,278 $37,294
$39,218 $36,215 $24,120

$56.73
244.8
111.8 
100.3

$56.73
248.2  
112.1
100.2

$56.73
232.2
103.2 

99.3

N ovem ber 2 2 ,  1 9 4 3
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P R E F A C E
By CLYDE W ILLIAM S 

Chairman, War Metallurgy Committee
■  IN LATE 1941, the W ar Metallurgy Committee, 
at the request of the W ar Production Board, at
tempted to prepare a general report on the con
servation and substitution of metals. The situation 
was changing and new alloy combinations, especially  
alloy steels, were being developed so fast that con
sistent recommendations could not be made.

Later on, however, as the new wartime alloy com
positions and new applications of metals became 
established, a variety of alternate materials became 
available to the engineer, who then could make his 
choice based upon the availability of component 

metals.
Among steels for heat-treatment, certain alloy- 

saving compositions, known as the National 
Emergency or N E steels, were put forth to replace  
more highly alloyed steels of the old SAE series. 
For example, NE-8630 was developed and found 
feasible for practically all uses formerly served by 
SAE-4130. Many other cases of practical equivalence 
of low-alloy and high-alloy steels were found, and 
individual "case-histories" reported, to which ref
erences in easily availab le  sources are made in the 
appendix.

It soon became apparent, however, that the re- 
placeability for one of the older steels w as not 
confined to a single newer steel, but that there 
could be many steels of practical equality. Moreover, 
some of the NE steels that were initially promulgated 
proved less amenable to preparation from the raw  
materials available; these were withdrawn and still 
others put forward. As some alloys became scarce, 
others were substituted. Thus, compositions could 
not be frozen. Knowledge of the principles on which 
compositions and treatments could be based became 
a greater importance than listing of specific examples.

Thus, it became clear that a more useful treatise 
than one which pointed out what available  metal 
could be substituted for a less available  one, would 
be a report that would aid the engineer in selecting 
a metal or a lloy for a specific use. The need for 
such a report is more fully represented in the intro
duction prepared by S. D. Heron. This introduction, 
setting forth the engineering viewpoint, guided the 
form and substance of the report.

The report w as chiefly prepared and edited by 
H. W . Gillett. Successive drafts were criticized by 
Mr. Heron and one or more of the later drdfts by 
Zay Jeffries, P. D. M erica, John Johnston, R. F. 
Mehl, J . H. Critchett, G . F. Jenks and V . N. 
Krivobok (all nine being members of the Committee), 
as well as by J. B. M acauley, J . L. G regg , S. Epstein, 
Val Cronstedt, F. R. Shanley and other engineering 
staffs of several aircraft corporations. H. C . Cross, 
R. W . Dayton, H. W . Russell and L. R. Jackson and 
other members of the Battelle Institute staff actively 
collaborated in drafting and revision. A  preliminary 
or tentative draft, "Report, Serial No, Metals 90"  
was then prepared, utilizing further careful study 
and detailed criticism by Zay JefFries.

That tentative draft was given limited distribution 
and more comments and criticisms were requested 
from members of the Committee and others who 
received it. These in turn were used in further 
revision into the present form.

The report covers so much ground and so many 
conclusions are based upon recent innovations in 
metallurgy that it does not purport to reflect the 
views of the W ar Metallurgy Committee, or even of 
the men who reviewed or criticized it. To do so 
would have required much more work and longer 
time than w as justified under the circumstances, and 
it is doubtful if such a report could have been 
prepared.

The primary purpose of issuing the report is that 
it may be helpful to engineers and others responsible 
for the selection of engineering materials. No at
tempt is made to try to make metallurgists of 
engineers. It is hoped, however, that this report will 
provide both the engineer and the metallurgist with 
the basis for a better understanding of each other's 
oroblems and proficiencies.

A n  E n g i n e e r i n g  A p p r o a c h

S p e c i f i c a t i o n  o l

I M T D O n i i r T I  D  N  T H E  S H O R T A G E  of alloying
I N  I K  w  U  U  v  elements for steel and similar short-
By S. D. HERON _ ages in nonferrous metals of con-
Member, War Metallurgy Committee struction, have brought sharply to

the fore the problem of conserva
tion and substitution of engineering alloys. The  design engineer is faced 
w id i the necessity of specifying a new material in place of an old onei 
w hich experience has proven reasonably adequate for a given purpose. 
He wishes to make the substitution as promptly as possible, but he must 
have such general information, or make such specific tests, as w ill afford 
satisfactory evidence of adequacy.

In  such a case the engineer has to rely on the metallurgist and the 
testing engineer for figures, but he still has the responsibility of inter
preting the figures and making the final decision. A ll three may tend 
to be overconservative and some engineering improvements have come 
when the engineer, in desperation, tried materials that the metallurgist 
would not recommend on the basis of his usual methods of evaluation.

One trouble is that each lacks tire background of the other and often 
is not loo conversant w ith the technical terminology used by the other. 
Seldom do the metallurgist and die testing engineer have full knowledge 
of performance and failure records or full appreciation of the conditions 
of normal and abnormal sendee. The design engineer does not have 
intimate knowledge of die metallurgical behavior of unfam iliar materials 
and cannot predict behavior as w ell as the metallurgist can. . Often the 
metallurgist, who commonly reports to the manufacturing department, 
lacks die perspective to strike a proper balance between manufacturing 
difficulties and engineering performance.

I t  is seldom tiiat one individual is an expert in design, in metallurgy, 
and in testing, and it is not desirable to take the time of a good designing 
engineer to turn him  into a poor metallurgist or vice versa. There is a too 
prevalent desire among designers for a reference book to which they 
could turn for the way out of any particular dilemma in choice of mate
rials, without bothering to think the matter out or to take counsel. This 
cookbook attitude is a very dangerous one and should not be catered to. 
However, it seems reasonable tiiat die designer should ask what usual tests 
he should have applied to a substitute material and how far he may 
properly go into die interpretation of the test results. It  is reasonable 
also that die metallurgist should ask the designer for precise information 
on die type and severity of the service to w hich the material would be put.

A  common meeting ground for such consultations among design engi
neers, testing engineers, and metallurgists, would be better prepared it all 
had in mind some of the principles of the evaluation and application ot 
metallic materials. , ,

I f  these principles could be expressed in everyday terms that me 
engineer can follow without having to learn all the technical termino logy 
of the metallurgist, w hich is likely to be jargon to the engineer, he migi 
be better able to put the right questions to the metallurgist and vice versa.

Matters like those that w ill be mentioned a b it later, puzzle man) 
engineers, and it is necessary that diey eidier understand them, or ca
in those who do. >

It  is appreciated d ia l in many cases knowledge is still too nazy sm 
the proper tests still too undeveloped to allow  precise solution of all tnes 
puzzles, so that evaluation and interpretation often become matters o 
personal opinion. Expression of personal opinion can be convincing it ade
quate basis is advanced, and in any case, can be usefully thought-provoking.

Th e  general problem seems of such importance as to deserve atten 
from die W ar Metallurgy Committee. In  ordinary times it would be e 
to take plenty of time to insure great accuracy and a high degree ol aP c. 
ment among experts on each detail of die subject matter in  such a 
cussion as is being suggested. But considering the w ar aspect, this is n  ̂
a sufficiently prompt method. I t  is therefore desirable that some me 
ber of the W ar M etallurgy Committee draft a discussion, distribute 1 

other members and to a few  interested parties outside the Committee 
criticism, then in the light of the criticisms, recast it to the b e s t0 
personal appraisal of the problem, without requiring that the tinai
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be approved in every word or every detail by everyone that has been con
sulted, even though personal bias still remains in the final draft. Th is  
should result in a helpful appraisal of tire present state of knowledge, 
to be considered only as a progress report. Such a progress report might 
well be made available for distribution to interested parties, under the 
sponsorship of the committee.

Some of tire puzzling features of the substitution problem are given 
below:

How  far may chemical composition be trusted to connote the exist
ence of the desired mechanical properties? F o r example: Does a  piece of 
steel that meets a given N E  or S A E  specification necessarily fall 
within a narrow range of properties, or is each heat a law  in  itself so 
that its mechanical properties should be determined individually?

Hardenability is being used as a major criterion of equivalence be
tween S A E  and N E  steels. H ow  far does this equivalence extend?

Engineers generally desire toughness, supposed to be measured by  
tensile ductility, even though that quality may not- have opportunity to be 
displayed in the actual performance of the part. Conversely, some 
thoughtful metallurgists do not hesitate to state that m any designers are 
“ductility crazy” . Under what conditions are each of these attitudes 
justifiable?

Fatigue resistance is admittedly important but the fatigue values are 
usually given in terms of polished specimens with an absence of notches 
difficult, sometimes impossible, to obtain in practice. In  the service 
history of parts subject to repeated stress, especially in aircraft engines, 
occasional occurrence of a few hundred cycles of overstress, perhaps ac
companied with impact, m ay occur. A  steel possessing “guts” may resist 
the overstressing w hile one equally satisfactory under normal conditions 
may fail in short order. H ow  can the presence or absence of “guts” be 
evaluated?

A  broader phrasing of a broader problem is “reliability” which goes 
back to the feasibility of manufacturing and processing a material w ith a 
minimum of defects. W hat means have we of predicting reliabilty in 
service?

Brittleness like that of glass at normal or at subnormal temperature 
is certainly undesirable, yet aircraft engine exhaust valves of only 0.5 foot
pound Izod at room temperature have been used without serious trouble. 
High impact figures used to be demanded in crankshafts and were thought 
to be necessary for reliability. Some observers claim quite direct correla
tion between impact test values and behavior in some kinds of severe 
service, others challenge the validity of such a correlation. W hat meaning 
do notched bar impact results have in relation to different types of engi
neering service?

The problem of wear resistance and avoidance of scuffing is one of 
the most complex that faces the development engineer. Are there reliable  
methods of appraising such resistance?

So far, experience and intuition have largely guided the choice of 
materials for high temperature sendee. More or less standardized methods 
ol evaluation of creep resistance and of life-to-fracture or stress-rupture 
are now being employed, but the loads in the latter are much higher and  
the elongation produced much greater than are permissible in service. 
Are such data reliable guides?

Similar questions might be asked in  respect to corrosion testing.
These particular items, selected by myself and by J. B . M acauley, of 

the Chrysler Corp. Engineering Department, as of particular interest in 
regard to aircraft engines, in w hich we are especially interested, are 
merely samples to bring out the point of view  from w hich the suggested 
broader discussion should be written in order to clarify the problems of 
evaluation, testing, interpretation of results and drawing of purchase speci
fications.

It  is not expected that final or complete answers to these and the 
related but unmentioned problems w ill be forthcoming, and it may w ell be 
concluded in respect to some of them that w e are not yet even on the 
road to satisfactory answers. But it has been said, “It  is worth quite a 
bit to know how m uch one does not know”.

Presented here is the first installment of a 
report prepared for the War Metallurgy 
Committee based largely upon recent in
novations in metallurgy—Distribution of this 
report has been restricted to a relatively 
few men directly associated with the war 
effort—It now is being published for the first 
time in this and succeeding issues of STEEL 
and will be of great assistance fo engineers, 
metallurgists and others responsible for the 
selection of engineering materials.

By H. W . GILLETT

Prepared for the W ar M etallurgy Com- 
mittee of National Academ y of Sciences, 
and the National Research Council ad
visory to the National Defense Research 
Committee of the Office of Scientific Re
search and Development, and the W ar  

Production Board

C H A P T E R  I  

The  Need for Interpretation of Test Data

S T A T IS T IC S  show that our alloying ele
ments for steel must be spread more thinly. 
Consider the United States use— in short tons— 
for 1937 and 1943.

1937

........................  3 2 0  0 0 0

1943
exp ected ,

approxim ate
6 0 0 ,0 0 0
2 0 0 ,0 0 0
1 5 0 ,0 0 0

......................... 1 2 0  0 00
3 5  000
5 2  5 0 0

M olybdenum  
T u n gsten  ...........

........................  4 ,0 0 0

...................  1 1W

3 9 .0 0 0
10 .0 0 0  

3 ,0 0 0
1 5 ,0 0 0 ,0 0 0

3 1 8 ,0 0 0

1 ,0 0 0 ,0 0 0  
to  2 1 ,5 0 0

A llo y  S teel ................................  2 ,0 0 0 ,0 0 0
Sum  o f  N ick el, C hrom ium , 

M olybd en u m , T u n g s t e n ,
an d  V anadium  ...................... 9 7 ,0 0 0

R atio  o f  th e  sum  o f  th ese  five  
a lloy in g  e lem en ts  to  ton 
n a g e  o f  a llo y  s t e e l .............. 1 ,0 0 0 ,0 0 0

to  4 8 ,5 0 0

There are other uses for these elements, so 
the total applicable to steel alloying is less 
than that listed. Quite a tonnage of alloying  
elements has to be reserved for the very highly  
alloyed stainless and high speed steels.

A  considerable tonnage of highly alloyed  
stainless steel, used not for corrosion resistance, 
but for toughness, is required for welding tank 
armor. Such requirements leave less alloy  
for the armor itself and for the usual construc
tional alloy steels.

Th is means that alloy steels must be so form
ulated that what we have available of the tra
ditional alloying elements, must do the job 
for which w e formerly used twice as much.
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Yet the steels must be as good, since 
w e are using them for such things as air
craft engines, guns, projectiles, and ar
mor.

To  accomplish this, die alloy content 
of scrap steel must be utilized to best 
advantage, maximum utilization of die 
more plentiful elements, manganese, sili
con, etc., must be had, and the more 
highly alloyed steels must be strictly 
reserved for die uses which only diey 
w ill serve.

To  diis end, die Society of Automo
tive Engineers, (SA E) steels are being 
substituted by the National Em ergency, 
(N E) steels, not only on a voluntary basis 
but also dirough W P B  orders.

Hardenability Agent Used

A s an example, F ig . 13a shows how a 
steel of 1.36 per cent nickel, 0.58 per 
cent chromium and 0.82 per cent man
ganese has been substituted by one of
0.30 per cent nickel, 0.30 per cent chro
mium, 0.12 per cent molybdenum and 
1.10 per cent manganese plus a trace 
of a hardenability agent, boron for 
example. In  die latter steel, the nickel, 
most of die chromium, and some of the 
molybdenum are supplied by the 
amounts of these elements found in 
scrap. Because of die prevalence of a l
loy steels in  industry, scrap carries 
enough of diese common alloying ele
ments so that it is extremely difficult to 
select scrap diat w ill produce a “straight 
carbon” steel free from residual alloys. 
The charge of pig and scrap might w ell 
contain 0.30 per cent nickel, 0.10 per 
cent chromium, 0.05 per cent molybde
num, 0.15 per cent manganese after 
melting down. In  die first steel, it is 
necessary to add 1.06 per cent nickel,
0.48 per cent chromium, and 0.67 per 
cent manganese. In  the second, no 
nickel, 0.20 per cent chromium, 0.07 
per cent molybdenum and 0.95 per cent 
manganese are added. B y  swapping
0.22 per cent manganese, 0.07 per cent 
molybdenum, and a trace of boron for
1.06 per cent nickel and 0.28 per cent 
chromium, the drain on the nickel supply 
has been eliminated and that on chro
mium eased. More manganese is used, 
but the supply of manganese is not so 
cridcal. The  residual nickel in the ex
ample chosen is lower than is often 
met. If , as is common, die nickel from 
the scrap ran at 0.50 per cent, and the 
manganese was raised a trifle more, the 
molybdenum addition could be almost, 
or quite, eliminated. Thus the chemical 

f  composition may be juggled to meet the 
momentary situation as to supply of al
loying elements and nature of available 
scrap, as long as arbitrary chemical 
specifications do not interpose a barrier.

That a wide range of chemical com
positions may be utilized when the met
allurgist is freed from arbitrary restric
tions, with equivalent mechanical prop
erties and equivalent performance in 
service, w ill come out in the subse
quent discussion. It  should be remem
bered that several N E  steels, once speci
fied as to composidon and satisfactorily 
usable when the alloys to produce those 
compositions were available, ha%'e been

abandoned because they were not so 
economical of critical alloys as some 
of the later N E  compositions. These 
present compositions, in turn, should not 
be viewed as fixed and immutable for, 
as knowledge of the use and control of 
the “addition agents” advances still fur- 
ther, reduction in the necessary amounts 
of critical alloying elements can be ac
complished, provided tire metallurgist 
is allowed reasonable flexibility in com
position to permit using to best advan
tage tire scrap he can get and tire alloy
ing elements that are freest in supply.

A  similar situation, as to stringency 
of supply, exists in the tin-containing 
alloys such as bronzes, babbitts, and 
solders, since tire 1943 tin supply w ill 
only be about half that used in 1937. 
E ven  copper, though tire 1943 supply 
should double that of 1937, is so sore
ly needed that demand far outstrips sup
ply, and conservation and substitution 
must be practiced.

The necessity for conservation and 
substitution of metals and alloys has 
led to a desire among design engineers 
for summarized data to w hich they 
might turn, without testing, for a com
plete and reliable answer to the ques
tion of what to use in place of the 
material formerly specified on the bill 
of material, but no longer available.

Choose M aterials Carefully

Th is desire cannot be satisfied. In 
deed, a word of caution is in order in 
respect to the unconsidered application 
of lists, tables, and charts that seek 
to point out approximate equivalence 
of substitute material, e.g., between 
steels w ith certain S A E  numbers and 
those w ith certain N E  numbers. The  
desire for such data, to be used w ith
out scrutiny, could only be satisfied 
were each and every property of the 
substitute material identical w ith those 
of the formerly-used material. Never
theless, it is usually possible to find 
a substitute that is adequate, for a par
ticular part. However, for another part, 
of different section or subjected to a 
different type of service, a different sub
stitute may have to be selected in order 
to be adequate.

Case histories of successful substitu
tion, in specific parts for specific serv
ices, are accumulating, some extrapola
tions may be made, and some general con
clusions can be drawn therefrom. E n 
gineers are properly hesitant in  mak
ing extrapolations and drawing conclu
sions without die direct evidence of 
specific tests on the new  material that 
offer real proof of its utility for the 
service planned, rather than mere pre
sumptive evidence.

There are well-known, standardized 
tests for certain mechanical properties 
of metals, but there is always a question 
as to the interpretation of the results 
of these tests in respect to a particular 
engineering application. Th is  problem  
is being faced.

In  the Annual R eview  number of 
S t e e l ,  January 4 , 1943, A . J. Herzig  
says:

“In  the past a great deal of em

phasis has been placed on physical 
tests which were faithfully per
formed because we knew so well 
how to perform them, rather than 
because those tests precisely de
scribed the fitness of material for 
service— the new viewpoint focuses 
attention on fundamental character
istics and not on tests whose rela
tion to performance is obscure at 
best.”
H . A . Schwartz, in the same issue, 

backs him up as follows:
“A  development deserving much 

commendation is the trend toward 
judging the suitability of a given 
metal for the intended use by serv
ice or proof tests rather than by 
conformity to some particular me
chanical properties w hich have 
been deemed necessary, often on 
insufficient grounds.”
E .  C . Bain remarks in tire American 

Society for Metals Review:
“To insure that each successive 

pound of our precious alloy brings 
about tlie maximum destruction of 
the enemy, the reduction or, if pos
sible, die elimination of alloy 
wherever it is not absolutely neces
sary, is not a ‘w ill you please’ but a 
‘must’. To  effect these changes, 
the use of a well-established sci
ence can be applied in die simpler 
cases; for the others, experience is 
the best guide.

“The importance of practical 
testing should be stressed; the best 
test specimen is an actual part 
loaded to simulate the state of stress 
encountered in service but to an 
aggravated degree if necessary. By  
such means we m ay learn to get 
along w ell w ith the least amount 
of cridcally needed alloying ele
ments.”

Eng ineer Realizes Problem

T h e  engineer realizes the problem 
as acutely as does the metallurgist, as is 
evidenced by M r. Heron’s introduction 
and by the recent editorial “W hat About 
Metals?” in Mechanical Engineering for 
November, 1943.

Th is  treatise seeks, in accordance 
with diat introduction, to pick out the 
high spots for the busy engineer, to se
lect and digest existing informadon, and 
to phrase it in engineering, rather than 
m etallurgical language. This involves 
the bringing togedier of available figures 
and graphs from the literature, that 
bring out the informadon most forcibly. 
O f necessity', tiiere is much similarity 
between the material in die present com
pilation and in d ie metallurgical dis
cussion in  Reference 9 appended.

Since metallurgical language is to be 
avoided, it is necessary to use less 
precise phraseology and to make some 
more general statements than the me
ticulous metallurgist would approve, 
unless they were put into more precise 
phrasing and given detailed explanation.

The design engineer does not have 
time actually to become a metallurgist. 
T o  do so and to keep up with modern 
advances in  metallurgy would take oil
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his time. W hat he needs to do is to 
work with metallurgists, and the met
allurgists need to work w id i the engi
neer. Only by close co-operation of the 
two groups can there be insurance that 
all factors, both the obvious and the 
subtle, are given proper consideration. 
Through such co-operation, the engineer 
can keep abreast of the rapidly changing 
metallurgical art.

No space w ill be taken to describe 
testing methods in detail, these can be 
found in readily available sources. Our 
primary topic is the interpretation of 
the test data, the evaluation of metallic 
materials. A ll engineering materials 
could w ell be discussed, and the sub
stitution of metals by nonmetallics, such 
as concrete, glass, rubber, and rubber
like materials, wood, plastics (and tire 
combination of the last two, plywood) 
deserves and has had, equal attention 
with that of substituting one metal or 
alloy by another. Substitution by non
metallics is a major step in conservation. 
The problems of selection and testing 
are analogous, whatever the materials, 
but this discussion is confined to metals.

C H A P T E R  I I

Chemical Composition an Insufficient 
Criterion

W e have unquestionably been using 
materials for which adequate and less 
expensive equivalents can be found by 
proper testing and evaluation.

In  war or in peace the aim should be 
to use each material and each alloying 
element where it w ill best serve the en
gineering necessities. Such use is true 
conservation. Refraining from use of a l
loy where refraining leads to an unserv
iceable product, is waste, just as much 

a?i ^ *s waste *n w ar to P ut in more 
alloy, or in peace more expensive al
loy, than is required to make the prod
uct serviceable.

It  is becoming apparent that if we 
apply what we now know and what we 
will soon know (because we w ill be 
forced to test suggested alternates for 
suitability), we can in the future avoid 
using much highly alloyed steel that 
has been specified in the past. Just as 
certainly it w ill be found that high alloy 
steels are indispensable for some present 
uses, and, further, their wider use w ill 
allow the designing of better equipment 
than we now design. It  is because high 
alloy steels are indispensable in warfare 
mat we now have to reserve the alloys 
lor tire truly indispensable uses and 
must appraise each use from that point 
of view.

Quite as intensive work as is being 
done to eliminate unneeded alloys is 
being done to develop new alloys with 
hitherto unobtainable properties, even 
though the alloy requirements turn out 
to be very high, and even for scarce 
and expensive elements. Th is is in order 
to make possible the designing of new  
instruments of warfare and the intro- 

uction of revolutionary economies in  
Peaceful applications. M any such de
signs are stymied for lack of material 

iat will have the properties tire designer
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knows must be had before his brain
child  can exist in more concrete form 
than a drawing.

In  such investigational work, the 
problems of test methods and of their 
applicability are just as pressing as in 
the case of evaluating the equivalence 
of materials for a part already in huge 
production. One difference between 
the two cases is that when tire design 
is a brain-child only, the designer does 
carefully estimate the desired service 
conditions, he states them to the metal
lurgist and he w ill be nicely satisfied 
when the metallurgist produces an alloy 
that just fills the b ill, without showing 
unneeded attributes.

From  this point of view , the designer, 
when thinking only of ultimate per
formance, not of methods of production 
or availability of material, wants merely 
a piece of certain final dimensions that 
w ill stand the design stresses under the 
various conditions of service. H e doesn’t 
care, when he is in that frame of mind, 
whether the piece is made of steel or 
silver, whether it is cast or forged, ma
chined or ground. W ie n  in this mood, 
he designs gas turbines, for example, 
that would require materials resistant 
to, for the present, impossible tempera

tures, for w hich materials he would  
gladly pay fantastic prices. Thus he 
sets a goal for the metallurgist to ap
proach as closely as he can. Until the 
metallurgist attains that goal, the de
signer is forced to scale down the stresses 
and temperatures to those within the 
range of some material available at 
present.

Likew ise, the designer has to modify 
his wishes according to the ability of the 
various possible materials to be fab
ricated by production methods and to 
be obtainable.

The design engineer meets his most 
difficult problems as to choice of ma
terials when he is designing for strength 
in large sections. It  is for strength in 
large sections that alloy steels are needed 
and it is w ith alloy steels that the path 
toward conservation and substitution is 
not as clear as w ith other materials. 
The  relation of chem ical composition to 
the properties of large heat-treated steel 
sections is therefore receiving much at
tention.

Specification of cast iron and cast 
steel by chemical composition has long 
been outmoded. Cast iron is sensitive to 
the rate of cooling, w hich of course 
varies w ith the size of the section cast,

so the sam e composition gives different 
properties in different sizes. Hence, it is 
necessary to evaluate and specify cast 
iron by its mechanical properties, as test
ed on specimens representative of the 
size of section being cast.

Cast steel is notably affected as to 
toughness by the size and distribution of 
non-metallic inclusions, w hich are gov
erned, not by the chemical composition, 
as ordinarily determined, but by very 
small additions of control elements, such 
as aluminum or titanium, put in just as 
the metal is ready to pour. F e w  speci
fications lim it the composition of cast 
steel, only the properties are specified.

Arm or, whether cast or wrought, is 
specified and evaluated on d ie basis of 
ballistic tests; die chem ical composi
tion m ay be anydiing, so long as the 
tests can be met.

In  these cases, unnecessary restrictions 
upon chem ical composition are avoided, 
but unnecessary restrictions upon the 
chem ical composition of wrought steels 
to be heat treated are still imposed. 
Th is  is a remnant of the system of no
menclature in which alloy steels were 
known by their alloying elements, e.g. 
as a “chromium vanadium” steel, or by 
a S A E  number w hich denoted a partie-

R epresentative C om positions and  
W eld e d  w ith  Su itab le Preheating

TABLE A
C orresponding Properties. N o t S p ecifica tion  L im its. L ow  A llo y  S teels  for  R iveted  Structures. Som e C an Be
and  S tress-R elief A nn ealin g.

P late.

N o. C Si M n P C u Cr N i
1 ____  0 .2 8 0 .2 5 1 .5 0 0 .5 0

0 .3 5 0 .1 5 1 .4 0 0 .2 0
2 ____  0 .3 0 0 .5 0 0 .9 0 . . . . 0 .5 0 0 .2 5 0 .2 5

max. max. max. m ax. max.
.8 ____ 0 .2 0 0 .2 0 1.45 0 .2 0 °

4 ____  0 .1 7 1 .00 0 .0 9 1 ,0 0
5 ____  0 .2 0 0 .7 5 1 .25 0 .2 0 ° 0 .5 0
6 ____  0 .2 5 . . . . 1 .00 1 .4 0 0 .9 0
7 ____  0 .2 2 0 .8 0 0 .9 5 1 .9 0

"W hen specified .
N ote  that steels  2 , 9 , and  11 o f T ab le  B also show  5 5 ,0 0 0 y ie ld .
N ote  that elongations are g tven on  2 -in . gage length s.

U su a l R eq uirem ents, 5 5 ,0 0 0  M in . Y ield , 20%  E lo n g . 
L on g itu d in a l Specim ens

M o

in  2 - in ., up to 1-in.

0.12

0.20

0 .2 5

Izod
E lo n g . R ed . of Im pact

Y ield T en sile % 2  in. A rea ft. lb.
5 5 ,0 0 0  to 8 0 ,0 0 0  to 2 0  to  35 4 0  to 60
6 0 ,0 0 0 9 0 ,0 0 0
6 0 ,0 0 0  to 7 5 ,0 0 0  to 2 0
7 0 ,0 0 0 9 0 ,0 0 0
6 5 ,0 0 0  to 9 0 ,0 0 0  to 2 0  to  3 0 6 0  to  7 0
7 0 ,0 0 0 9 5 ,0 0 0
5 5 ,0 0 0 8 5 ,0 0 0 2 0
5 5 ,0 0 0 8 5 ,0 0 0 2 0  to  2 8 5 0  to 65
7 0 ,0 0 0 9 0 ,0 0 0 15
6 5 ,0 0 0 9 0 ,0 0 0 2 5 ”  5 5 '  ’

TABLE B
R epresentative C om positions an d  C orresponding Properties. N o t S p ecifica tion  L im its. L ow -A llo y  S teels  for  

S tress-R elieving A nn ealin g. U su a l R equirem ents, 5 0 ,0 0 0  M in. Y ield , 2L %  E lo n g . in  8  in . up  to 1 -in .
A s-ro licd  ’4 -  to  :; i- iu . p la te  or 1 -in . rod u n less n oted .

W eld in g  W ith o u t Pre-H eating or 
P la te , L on g itu d in a l Specim ens

-A pproxim ate C om position  % - E lon g .
N o . C Si M n P C u Cr N i M o V Y ield T en sile 8" 2"

1 . . . . 0 .1 3 0 .1 5 0 .9 0 0 .2 0 " 0 .5 0 } 5 0 ,0 0 0 8 0 ,0 0 0 23
2 .  . . . 0 .1 6 } 0 .2 0 1 .20 0 .2 0 " OTÓ 6 0 ,0 0 0 8 0 ,0 0 0 21 2 8
3 .  . . . 0 .1 4 0 .7 0 1 .10 0 .20" 0^50 5 0 ,0 0 0 7 5 ,0 0 0 2 5
4 .  . . . 0 .0 9 O.OI5 1 .2 5 0 T 1 0 .3 5 5 0 ,0 0 0 7 5 ,0 0 0 3 2
5 .  . . . 0 .0 8 0 .0 5 0 .3 8 0 .1 1 0 .6 5 0 .7 5 OTO 5 0 ,0 0 0 7 0 ,0 0 0 2 7

6 .  . . . 0 .0 9 0 .4 0 0 .7 0 0 .1 0 0 .6 0 0 .2 5 0 .3 3 5 0 ,0 0 0 7 5 ,0 0 0 2 5
7 .  . . . 0 .1 0 0 .5 0

m ax.
0 .7 5 0 .5 0 0 .2 5

max.
0 .2 5
m ax.

5 0 ,0 0 0 7 0 ,0 0 0 2 5

8 .  . . . 0 .1 0 0 .3 0 0 .6 0 0 .1 0 1 .10 0 .5 5 5 0 ,0 0 0 7 5 ,0 0 0 2 5
9 .  . . . 0 .0 9 0 .7 0 1 .40 0 .8 0 0 T 0 5 5 ,0 0 0 7 0 ,0 0 0 2 5

1 0 . . . . 0 .1 0 0 .7 5 0 .2 0 0 T 3 0 .4 0 0 .9 0 5 0 ,0 0 0 7 0 ,0 0 0 2 5
1 1 . . . . 0 .0 8 0 .3 0

m ax.
0 .5 5 1 .00 2Í00 5 5 ,0 0 0 7 5 ,0 0 0 2 5

R. A . — Im pact—
% C harpy Izod
5 5  .....................

6 0 -7 0  . . 6 0 -1 1 0

Endur
ance
Limit

4 0
5 5
6 0

60
5 0

60

50
25

5 5
2 5
4 0
4 0

Í 3 0  48 ,000
(o n  sheet) 

75 49,000

6 0

49.000
45.000
45.000
40.000

"Cu con ten t w h en  C u is desired.
fF o r  h eavy  sections, 0 .25%  M o for ligh t sections.
(S em i*k illed  steel.
}C  con ten t s ligh tly  ab ove th e  u su a l le v e l for th is  class, d u e  to  fine grain conferred  b y  V . M anufacturers a llo w  0 .1 8  C  m ax. 
A tm ospheric corrosion resistance greater than  for C u-bearing s te e l is  c la im ed  for stee ls  4 -1 1 .
N o te  th a t e longations are g iven  on  8 -in . g age lengths.
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ular range of chem ical composition. 
This same practice persists in the no
menclature of the N E  (National Em er
gency) steels w hich have been devel
oped as substitutes for S A E  steel, to 
avoid the unnecessary use of scarce al
loying elements.

In  tlic case of low  carbon, m ild alloy 
steels that are to be used without 
quenching and tempering, it is well 
recognized that the enhanced strength 
conferred by the use of alloys can be 
obtained by a variety of combinations 
of small amounts of different elements. 
The W ar Production Board recognized 
this and brought about the omission of 
those compositions that required tob 
liberal use of scarce elements, by refus
ing to allocate alloys for them. The  
Navy, for example, had to accept other 
steels in place of its well-tried man- 
ganese-vanadium steel, in view  of the 
shortage of vanadium.

Tables A  and B  show what a variety 
of compositions have been used com
mercially to obtain the required 50,000 
or 55,000 p.s.i. yield  strength, and also 
to bring out the fact that phosphorus, 
in amounts not permissible in steels 
of higher carbon content and barred by 
steel specifications in general, is a use
ful alloying element in  these low  car
bon steels.

L a cy  and Gensamer! studied the 
strengthening of carbonless iron upon 
alloying it w ith various elements to sim
ulate the alloyed matrix in which the 
carbides of these non-heat-treated steels 
are embedded. The  plastic deformations,
i.e. the stress-strain diagrams of the ten
sile test, could be made identical. The 
authors say “It  makes no difference 
whether a curve is obtained by using X  
per cent of E lem ent A  or Y  per cent 
of Elem ent B ; if  the correct amount of 
alloying element is used, the flow curves 
will coincide.” Th at is, chemical com
position can be w idely varied with  
identical m echanical results.

Chem ical composition counts in steels 
for corrosion-resistant sendee, . because 
■corrosion is a chem ical attack. It  counts 
indirectly in certain types of steels for 
wear-resistant service, because some al
loying elements help to produce spe
cially wear-resistant particles (carbides) 
of different m echanical properties than 
those in non-alloyed steel. It  counts 
in  the extremely highly alloyed steels 
■used for the most severe high-tempera- 
ture service, because we as yet know too 
little about the structure required for 
best performance in  such service to 
'describe it in any other way. Yet, both 
in the special wear-resisting and the 
heat-resisting steels, there is a consid
erable degree of replaceability of one 
alloying clement by another.

A  clear case of identity of perfor
mance, concurrent w ith identity of struc
ture but unaffected by difference in 
chemical composition, is met in high
speed tool steel, where molybdenum can 
be substituted for part or a ll of the tung
sten. Depending on the relative scarci
ty of tungsten and molybdenum, high
speed steel is made with highly  
varying amounts of these two elements,

yet satisfactory tools are produced.
In  the usual, heat-treatable, construc

tional steels, whose utility depends pri
marily. on mechanical properties of 
strength and toughness, those properties 
are essentially conferred only in an indi
rect way by the alloying elements.

Steel is an alloy of iron and carbon. 
Iron exists in  different crystal forms at 
different temperatures, and the w ay the 
carbon is held is different in the differ
ent forms of iron. A t the temperatures 
of rolling and forging, the carbon (ex
cept in high-carbon tool steels where it 
is desired to retain undissolved carbides 
for their cutting power) is all in solution, 
there are no carbide particles.

A s the temperature falls, in cooling 
from the rolling temperature, as the 
steel shifts its crystal form, the carbon 
separates into particles of iron carbide, 
dispersed in a matrix of iron.

The carbide particles are hard and brit
tle, the iron matrix is soft and tough. 
B y adjusting the amount of carbon and 
hence of carbide, and by securing 
(through the medium of rate of cooling) 
a dispersion of carbide particles through 
the matrix, the properties of the steel 
are adjusted to run the gamut between 
soft iron and tempered spring steel.

The  prim ary feature that controls the 
compromise between softness and tough
ness on the one end, and hardness and 
brittleness on the other, is the spacing 
between carbide particles. W hen the 
carbide particles are few  and large, so 
that the matrix offers only slightly in
terrupted paths to internal shear result
ing from the applied stress, the steel is

weak but tough. W hen tire carbide par
ticles are many, small, and uniformly 
dispersed, so that the paths through the 
matrix are short, the steel has much 
greater strength and diminished tough
ness. The  secret of the control of 
particles in steel is dre control of the 
distribution of carbide.

T he  carbide particles are precipitated 
during cooling. The  steel is cooled 
down in  the furnace when annealing is 
being carried out, or in  the open air 
in  normalizing (so called because steel 
cools in “normal” fashion from the roll
ing temperature); or, once it has cooled, 
it may again be reheated to the “nor
m alizing” temperature (at which die  
carbon is in solution) so as to be ready 
for air cooling. The lower the tempera
ture at which die precipitation occurs, 
the smaller are the carbide particles. 
Hurrying the cooling dirough the upper 
end of the range of temperature over 
which this precipitation occurs, retains 
more of the carbon to be thrown out at 
the lower end of the range, and in finer 
form.

The ability of die carbon to come out 
rapidly at the high end of the range is 
somewhat reduced by the introduction 
of alloying elements; that is, die alloy 
steel reacts more sluggishly on cooling. 
This is what gives the steels of Tables 
A and B a finer dispersion of carbide 
and a yield strength double drat of a 
comparable unalloyed steel.

(To Be Continued Next W eek)

1 L acy , C. E ., and M . G ensam er. T h e  T en 
s ile  Properties o f  A lloyed  F errites. Preprint 
N o. 15  for O ctober, 1 9 4 3  m eetin g  A m erican  
Society  for M etals.

WAR-MODEL ELECTRIC “SWEEPER": Airports, war plant parking lots and 
vital highways are made safe for traffic in jig time when this outfit goes 
into action. With three road cleaning magnets built specially for this 
work by Cutler-Hammer Inc., Milwaukee, and mounted 2 to 3 inches 
above the ground as shown, the motor-generator equipped truck can 
cover a road span of 8 or 9 feet, drawing from its path nails, wire and 
other metal debris dangerous to tires. One of the magnets is suspended 
from each side of the truck body, while a third hangs from the tail of 
the chassis. Inset shows large quantity of metal collected by the tail

magnet in one run

N o vem ber 2 2 ,  1 9 4 3 7 7



A u t o m a t i c  P y r o m e t e r  C o n t r o l  

O f  H i g h - S p e e d  S a l t  B a t h s

H IG H - S P E E D  baths are used prin
cipally for the hardening of high-carbon 
(high-speed) steels although, in some 
cases, they may be used for copper braz
ing, silver soldering and sim ilar heat-treat
ing operations. Successful hardening of 
high-speed steel depends to a very large 
degree upon close temperature control. 
W ith some grades of steel, temperatures 
may vary as much as 15 to 20 degrees 
without serious damage, but with most 
of the newer chromium-molybdenum  
alloys, temperatures should be held with
in closer limits.

These baths are used principally be
cause of their inherent ability to ex
clude atmospheric air from the work 
during heat treatment. W hen heated 
parts are taken out of the bath, they are 
covered with a light film of salt which  
prevents atmospheric oxidation until they 
are quenched.

Barium chloride salts are used in all 
high-speed baths. Approximately 1 or 
2 per cent of the baths may be referred 
to as “borax baths” but it is to be noted 
that only a very small amount of borax 
is used as a fluxing agent, barium chlo
ride making up the remainder.

W hen salt baths made their appear

ance some years ago, they were heated 
externally in fuel-fired pot type furnaces. 
Pot life was short, close temperature 
control was difficult and, in general, 
baths in the high-speed ranges were not 
w idely used.

Th is picture is now changing, w ith the 
expansion in use of the direct electrical 
heating principle. Pots are constructed 
with thick ceramic walls and heating is 
accomplished by passing low voltage 
electric current from step-down trans
formers directly through the salt. The  
current is applied to the salt through 
heavy chromium-iron electrodes (usually 
2 inches square) w hich are immersed to 
within 3 or 4 inches ■ of the bottom of 
the pot. H igh speed baths may be 
from 8 to 20 inches in diameter and 10 
to 26 inches deep.

CONTROL PROBLEMS: Close tem
perature control of high-speed salt baths 
has always been a difficult problem be
cause of tire highly destructive action 
of molten salt at high-speed tempera
tures (2300 degrees Fahr. or thereabouts). 
Th is  necessitated the use of heavy w all 
chromium-iron or pure nickel tubes in 
order to obtain reasonable thermocouple 
life. E v e n  then, frequent replacement

was necessary. Base metal couples 
were used for this service principally 
because they were less expensive than 
platinum couples.

T h e  heating rate of high-speed baths 
may be as high as 0.6-degree Fahr. 
per second, depending on the current in
put. Therefore, a responsive tempera
ture measuring element is necessary, to 
obtain close control.

Actual field tests have disclosed that 
the Brown Radiam atic when sighted into 
a closed-end close-grained Sillimanite 
target tube provides much closer con
trol than can be obtained with thermo
couples. Th is is due principally to the 
greater sensitivity of the Radiam atic ele
ment. Table I  summarizes the data ob
tained from field tests conducted simul
taneously in a number of plants. The 
close-grained Sillimanite target tube is 
reported as responding four times as rap
idly as the chromium-iron thermocouple 
tube. Also it lasts almost three times 
as long.

INSTALLATION: T h is  system is ap
plicable to all high-speed baths, whether 
electric or fuel fired. Accompanying dia
gram illustrates an installation on an 
electrically heated bath. A  liigh-range 
Radiam atic pickup unit is sighted into 
a Sillimanite target tube assembly. To 
prevent excessive radiant energy from 
the bath surface from overheating the 
sensitive unit, the target tube is slightly 
inclined. T h e  detecting element is de
signed for continuous operation in am
bient temperatures to 250 degrees Fahr. 
If  local conditions are such that the ele
ment temperature is likely to exceed 
this value, a metal radiation shield can 
be made and installed on the exten
sion tube.

The Sillimanite tube is V/2 inches in
side diameter by 1% inches outside di
ameter by 12 inches long and is cement
ed into a wrought iron fitting. This as
sembly is threaded on the end of a 
wrought iron extension tube 18 inches 
long, making the overall length of the 
target tube 30 inches. W hen the tube 
fails, only die lower 12 inches requires 
replacement.

T he  tube is submerged about 4 or 5 
inches into die bath at a point where 
it w ill not be m echanically damaged by 
work being heated or, in the case of an 
electric badi, by replacement of the 
electrodes, usuaily done every three 
weeks.

RECOMMENDED CONTROL: For
use in conjunction with the Radiamatic 
unit and its tappet tube assembly, a com
plete control system should include ad-

From  inform ation furn ished  b y  the Brown 
Instrum ent C o ., P h ilade lp h ia .
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K e e p s  t h e  " f l a k "  f l y i n g  . . .

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

c r e w s  . . . h e l p s  t h e m  t o  k e e p  t h e  “ f l a k ”  f l y i n g  w h e n  e n e m y  a i r c r a f t  a t t a c k .  H e r e  

' s a  r e a  ̂ j ° k  f ° r  c A . W . ”  R o l l e d  S t e e l  F l o o r  P l a t e — g u a r d i n g  o u r  m e n  a g a i n s t  

d a n g e r o u s  s l i p p i n g  a n d  f a l l i n g  a c c i d e n t s .  F i r e - p r o o f ,  h e a t - p r o o f ,  o i l - p r o o f ,  c r a c k -  

p r o o f .  “ A . W . ”  F l o o r  P l a t e  p r o t e c t s  m e n  e s s e n t i a l  i n  t h e  w a r  e f f o r t  w h e r e v e r  

t h e y  m a y  b e .  E n d s  f l o o r  t r o u b l e s  f o r  g o o d .  F o l d e r  o n  r e q u e s t .

Other products include Plates, Sheets, Billets, Blooms, Slabs— Carbon, Copper or Alloy analyses.



ditional equipment such as a strip chart 
potentiometer w ith a range from 1100 
to 2600 degrees Fahr. and with on-off 
control action. The  temperature of the 
bath is measured by the Radiamatic. 
Th is  reading is transmitted to the po
tentiometer, w hich actuates the coil of 
the main contactor in power circuits 
feeding the electrodes in the bath. Sin- 
gle-phase wiring is shown in the diagram, 
equipment remains the same in either 
case.

LIMIT CONTROL: F o r  fuel fired baths 
in w hich die pot is surrounded by a com
bustion chamber, lim it control of die 
combustion chamber temperature in ad
dition to throttling or two-position con
trol of the batii is recommended. Th is  
is necessary to prevent overheating of 
the pot, w hich would seriously shorten 
its life. A  diermocouple installed in 
the combustion chamber measures the 
heat potential against the pot and, 
dirough a separate lim it controller, re
duces the fuel input to some minimum  
value if die temperature exceeds a pre
determined safe maximum. Indicating  
millivoltmeter controllers are recom
mended for lim it control.

F ie ld  tests under commercial condi-

t a b l e  i — f i e l d  t e s t  d a t a

A pproxi
m ate A verage  

R ela tive  Service  
E lem en t R espon se L ife

C hrom ium -i r o  n  therm ocouple
U i- in c h  ’.vail)   1 2 1  days

S illim an ite th erm ocou p le tube
( 14-incli w a ll)  ........................  ® 2 5  days

S illim anite target tu be ( f t -
in ch  w a ll)  ................................. 4  5 0  to

6 0  days

tions of operation have demonstrated 
that the salt badi control system de
scribed has the following outstanding 
operating advantages:

— It  is far more responsive to tem
perature changes. Hence, baths are 
held to closer temperature limits, w hich  
results in improved heat treating.

— The Sillimanite target tube gives 
greater service life, averaging two and 
a half to tiiree times that formerly ob
tained w id i heavy walled chromium-iron 
thermocouple tubes.

— Should die tube fail in the badi, 
the measuring element is protected from 
damage, since it is located away from

die bath. W ith thermocouples, tube 
failure involved complete replacement 
of the detecting unit and thermocouple 
assembly.

 T h e  measuring instrument is pro
tected from damage from electrical short 
circuits if the tube should fail. W ith ther- 
mocouples, the alternating current po
tential of die badi (5 to 25 volts) some
times damages die measuring instrument, 
through faulty grounds.

LIMITATIONS: Sillimanite is not
satisfactory for cyanide or any other car- 
burizing badis in die low-carbon steel 
range (1400 to 1700 degrees Fahr.) be
cause this material dissolves rapidly in
such baths. .

The  Radiam atic should not be sighted 
directly on d ie surface of die salts. Tests 
have shown diat any radiation pyrometer 
is affected by the presence of surface 
scum, barium chloride vapors, etc., and 
die elimination of ,these is next to im
possible on a commercial salt bath. How
ever, immersing the tube as recommend
ed results in measuring die badi tem
perature at a point in die bath several 
inches below the surface, thus affording 
an accurate measurement of true bath 
temperature.

New Republic S tack To Undergo 
Operating Technique Study

T H E  M O S T  A M B IT IO U S  blast fur
nace operating study ever projected is to 
be undertaken shortiy at the new Defense 
Plant Corp. blast furnace at Cleveland  
w hich was constructed by and is being 
operated by Republic Steel Corp. The  
purpose is to find out just how much pig 
iron can be produced daily— day in and 
day out— in a modem 27-foot hearth 
furnace. A  description of d ie ■ stack was 
presented in last week’s issue, page 141.

The stack is blown w ith 18 tuyeres 
and under normal operating conditions 
is designed to produce 1300 tons of iron 
a day. Three Bailey welded hot blast 
stoves, 25 x 115 feet, provide a total of
600,000 square feet of heating surface. 
Blast is supplied to the stack at 1400 de
grees Fahr.

I t  is recalled that one of Bethlehem  
Steel Co .’s Lackawanna furnaces pro
duced on an average 1491 net tons daily 
during one mondi in 1942, thus for the 
first time fulfilling the long-sought ton-a- 
minute goal. A  few months later a 
Jones & Lauglilin  Steel Corp. Aliquippa  
furnace produced a daily average of 1564 

"net tons. In  M ay of this year the record 
again was shattered when Great Lakes 
Steel Corp. at Zug Island produced a 
daily average of 1603 tons.

After studying these performances a 
group of well-known blast furnace men, 
serving as a subcommittee of the W ar  
Metallurgy Committee, recommended to 
the Office of Production Research and 
Development, W ar Production Board, 
that a comprehensive study be made to
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determine how present operating tech
nique can be improved in order to get 
better operating efficiency. Specifically, 
this question has been raised: Is  it pos
sible to get an output of, say as much as 
2000 tons daily?

T h e  subcommittee making the recom
mendation is composed of Prof. T . L .  
Joseph, University of Minnesota, chair
man; W . E .  Brewster, International H ar
vester Co .; H . W . Johnson, In land Steel 
Co .; B . J. Harlan, Lone Star Steel Co., 
formerly w ith Bethlehem Steel Co. at 
Lackaw anna; J. H . Slater, Republic Steel 
Corp. and George Steudel, Cam egie- 
Illinois Steel Corp. Sitting with this group 
were P. H . Royster, liaison officer for the 
O P R D , and Gaylord Halverson, liaison 
officer for the Steel Division.

Case Scientists Engaged

W ith  the voluntary approval of R e
public Steel Corp. executives, O P R D  has 
arranged a contract w ith Case School of 
Applied Science, Cleveland, under which  
two of its faculty members, Prof. K . L .  
Donaldson and Prof. C . M. Cover, w ill 
work with Mr. Slater in  launching and 
conducting the study. In  gathering data 
they w ill have the assistance of a corps 
of Case undergraduates.

One objective is to get a better under
standing of the relationship between the 
percentage of flue dust and the rate of 
blowing. More information also is desired 
about the relation of increased hearth 
pressure attributed to higher blast and 
resulting hanging of the furnace charge.

T h e  committee decided to put on all 
the w ind the furnace would stand with
out any restriction to the gas. It  was the 
opinion of some, however, that there 
should be a limit. So 350 pounds of flue 
dust per ton of iron was set as the maxi
mum and when this production of flue 
dust is reached it is felt that the stack is 
being blown under normal conditions.

T he  furnace is being provided with an 
automatically regulated choke valve by 
w hich the gas pressure at the furnace 
top can be controlled at from o to _ 
pounds above atmospheric pressure. This 
w ill be used in  an attempt to learn 
whether by increasing gas pressure at the 
stockline, and therefore by decreasing 
the velocity of the gas, the amount or 
flue dust can be decreased.

A t the start of the campaign conven
tional operating methods w ill be em
ployed. After that extended studies will 
be conducted to see what happens w len 
high to extremely high blast volume are 
employed. T h e  furnace is served by a 
90,000-cubic foot per minute turbo
blower at 30 pounds pressure, while a 
duplicate standby unit is under construc
tion. After the latter is completed tne 
two turboblowers w ill be operated m 
series; an air cooler w ill be installed 
tween the first and second blowers.

T h e  furnace is slated to take treatment 
w hich under ordinary conditions wo 
be regarded as brutal. Furnace operating 
troubles w ill be regarded as secondary 
and the furnace w ill be continued m op 
ation under conditions that norm 
would be regarded as approaching 
unmanageable state; full informa 
w ill be sought on the reasons why tui- 
naces get into trouble. Resulting a 
are to be placed .at the disposal of mi 
blast furnace operators without char„ ■
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WELDED STEEL TUBES
. . . .  for maximum torsional resistance

T H E  R O U N D  tube section is recog
nized as the most efficient for applica
tions where a large amount of torsion is 
involved. It  is for this reason that air
plane fuselages are constructed chiefly 
of tubular shapes. Certain types of bed
plates may be subjected to extreme tor
sion and in such cases it may be advisable 
to use tubular bracing or even main 
members of tubular shape to resist the 
torsion imposed.

W elding has made available the use 
of tubular sections for this purpose be
cause it permits connections being made 
directly to other members without the 
use of a mechanical connecting member. 
W elded connections can be made of 
tubular shapes, or tubular shapes and 
structural shapes at any angle. Th is  free
dom of design, w ith tubular steel mem
bers, is just one of the many ways in 
which welding makes possible economies 
that cannot be obtained by other methods.

T h e  simplest connection is a straight 
end-to-end butt connection of the same 
size tubular shapes. Th is may be a plain 
butt joint, F ig . 1, or a butt joint with  
back-up ring, F ig . 2. The backing is of 
great assistance in  assembly and may
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permit higher welding speeds. The but
ting ends may be straight or scarfed, de
pending on thickness of the tube wall.

W hen one tube must be connected to 
another at an angle, the connection can 
be designed in several ways. T h e  end of 
one tube may be cut to fit a curved sur
face on the second member, as shown 
in F ig . 3, or a hole may be cut in the 
w all of one member to permit insertion 
of the other member, see F ig . 4. Th is  
hole should be of such shape as to permit 
a close fit with the inserted member at 
the desired angle. In  both of these joints 
a loading which causes a deflection of 
the smaller tube may impose severe 
stresses on the wall of the larger tube in 
the vicinity of the joint.

One method of dealing with these local 
stresses is to insert gusset plates at the 
joint. Another method is to close the end 
of the smaller tube by spinning, drill a 
small hole in the far w all of the larger 
tube and w eld the outside as shown in

F ig . 5. Th is fixes the end of the smaller 
tube with a weld in shear, and reduces 
the amount of bending in  the tube wall.

Tem porary or permanent connections 
between the ends of tubes and flat sur
faces are not difficult to make. Fig . 6 
shows a tube flattened for bolted connec
tion to a web of a T-section. The  same 
connection can be made permanent by 
welding. Also, this joint can be stiffened 
by inserting a short length of smaller 
diameter tube into the end of the con
necting tube before flattening.

F ig . 7 is an arrangement for bolting 
the end of a tube member to sheet or 
plate. Here the end of the tube is ma
chined to receive a small tapped plug 
w hich is arc welded in place. Variations 
of these three methods of end closure 
and of the devices shown in Figs. 8, 9 
and 10 w ill take care of practically all 
end-connection problems.

One advantage offered by the type of 
connection shown in F ig . 4  is that in as
sembly of several members simpler jigs 
or fixtures m ay be required to hold the 
assembly in alignment for welding.

W hen it is desired to join the ends of 
( Please turn to Page 90)
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Crankshafts fo r  compressors, diesel engines, pum ps a n d  
sim ilar equipment, are fo rged  in a  w ide variety o f  sizes.

b g  F o r g i n g
D e p e n d a b ility  o f h ig h ly  stressed p a rts , u n d e rly in g  d e p e n d a b ility  

o f  a  u n it  o f  eq u ip m e n t as a w ho le , assures safe ty  an d  econom y in  
o p e ra tio n , lo n g e r  serv ice life  a n d  lo w er m a in ten an ce  costs. D e p e n d 

ab ility  is a  q u a lity  th a t  fo rg in g s  p r o v id e  in  a g r e a t e r  m e a s u re  

th a n  an y  o th e r  ty p e  o f  m a te ria l. T h e  b enefits  th a t  fo rg in g s  bestow  

are  c e rta in  to in f lu en ce  buyers o f  e q u ip m e n t in  th e  p o st v ic to ry  

pe rio d . A  check u p  by o n e  o f o u r  fo rg in g  eng inee rs  m ay  revea l

new  o pp o rtun ities w h ere  the IM P R O V E M E N T  O F M E T A L S  B Y  

FO RG IN G , m ay im p ro ve  yo u r p ro d uct to m eet the n ew  co nd itio ns.
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Fig. 1—General view of hot 
strip mill. Flying shear 
be seen close to finishing 

stand in left foreground

By J. D. CAMPBELL
Steel Mill Section 

Industrial Engineering Division 
G eneral Electric Co. 

Schenectady, N. Y.

F L Y I N G  S H E A R  E L E C T R I C  T I E

H O T  S T R IP  coming from the last fin
ishing stand of rolls, if not sheared, is 
1000 feet or more in length. It  is sel
dom possible to handle such long lengths 
of metal as a unit because of the space 
requirements. Plence, the need of cut
ting die hot strip “on die fly”, that is, 
widiout impeding its progress on die run
out table, and of piling die sheared 
lengths. Th is is accomplished by a fly
ing shear. F ig . 1 gives a general view  
of this type shear and its associated 
equipment in a hot-strip mill.

As w ill be seen from F ig . 2, this shear 
consists essentially of two drums, each 
carrying a knife. The  drums are geared 
together and are motor-driven. E ach  
time the knives come together, diey cut 
the metal passing between them. The  
faster die shear runs die shorter w ill be 
the length of the cut for a given speed 
of the metal. The  faster the m ill runs 
the longer die cuts w ill be for a given

Electrical means employed to maintain synchronism between 
the last stand of finishing rolls and shear afford accurate lengths 
of cut of hot strip steel. Success of electric tie is attributed to 
characteristics of two amplidyne machines

speed of the shear. Therefore, in order 
to maintain good accuracy on the lengths 
of the cut, it is essential to maintain a 
proper speed relationship between the 
shear and the m ill w hich determines the 
metal speed.

A  modem m ill may deliver the metal 
for shearing at a speed as high as 2000 
feet per minute. The speed of a given 
m ill may be adjusted within wide limits, 
usually more than 2:1. The length of 
the cut should also be adjustable w ithin  
wide limits, say 2:1. Hence, the prob
lem is not only to keep the shear run
ning “in synchronism” with the m ill, but 
to provide means of changing the speed 
ratio and then of maintaining this ratio 
accurately, once the adjustment is made.

to finishing 
mill bus
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Close accuracy in the lengths cut is 
usually required. F o r instance, if  the 
length of cut is 30 feet and this length 
should be accurate within 1 inch, then 
the error w ill be one part in 360, or ap
proximately Yi of 1 per cent.

It  is therefore natural that there was 
at first some skepticism as to whether 
such extreme accuracy could be ob
tained by purely electrical means em
ployed to synchronize the m ill and the 
shear, which would be driven by sep
arate electric motors. M echanical and 
hydraulic ties originally were provided, 
the hydraulic tie being shown in  F ig . 2.

One should also remember that the 
duty of the shear and its drive is fur
ther complicated because the shear is not 
running continuously but is started from  
rest for each new  strip coming out of 
the m ill, and after the shearing is com
pleted it is stopped with the knives in 
the original position. I f  this were not 
done, then the first cut would be made 
at random, cutting 5, 15, or 29 feet off 
the front end of the new strip, w hile the 
desired cut might be 30 feet. B y  the 
law  of probability, this first random cut 
would be, on the average, about 15 feet, 
instead of a foot or so, which is neces
sary to square off the front end.

Hence, it is important to start the 
shear from rest for each new  strip com
ing out of the m ill, and to start it at a 
specified time to crop the front end

Fig. 2— Hydraulic gear tie on a 
flying shear
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motor running. In  order to accelerate 
the shear quickly and bring it to the oil 
motor speed, an electric motor or motors, 
supplied w ith power from a separate 
generator, are employed. These motors 
are of sufficient capacity to accelerate 
the heavy shear quickly w ithin the short 
available time, so as to make the first 
cut at fu ll shear speed.

After the shear is brought up to speed 
by its electric motor, the over-running 
clutch engages. The  motors are then, in 
effect, pushing against the oil motor, 
w hich then is acting as a generator and 
transmitting the power to the oil pump 
on the last m ill stand. The  amount of 
this “push” is limited by a current regu
lator acting on the field of the generator.

It  is obvious from this description that 
the speed of the shear is determined by 
the hydraulic tie which, barring any 
leakage of oil in the system, is consid
ered rigid. The  electric motors accel
erate the shear from rest, and then bring 
it to rest again after the shearing is 
completed. The  accuracy of the cut is 
determined by hydraulic means and not 
by electric means.

F ig . 3 shows a flying shear w ith the 
electric driving motors and the hydraulic 
motor in the foreground.

Fo r any “tie”  to be successful, it must 
be such that the shear speed is rigidly 
“tied” to the last stand of the m ill. The

arrangement shown in F ig . 5 is a 
schematic form of electric tie control 
now being used on two hot-strip mills. 
Two other electric tie controls w ill soon 
be placed in operation in other hot-strip 
mills.

Referring to F ig . 5, the scheme of 
electric tie control is divided into coarse 
speed-matching and fine speed-matching.

In  the coarse speed tie, the amplidyne 
control field, A B , gets its indication of 
speed from the amplidyne tachometer 
generator (T l)  and the shear generator 
voltage (T2). Insofar as the coarse 
speed tie alone is concerned, T l  and 
T 2  are, in effect, constantly excited 
tachometers. The sensitive amplidyne 
control field w ill attempt to hold prac
tically zero volts between points A B  by 
having the amplidyne armature excite 
the main field of the shear generator. 
Since T l  and T 2  are connected with 
their voltages in opposition, the dif
ference voltage at A B  w ill only be suf
ficient to circulate a small current from 
B to A  when the shear is running at 
shearing speed. If  the shear should run 
too slow for a given setting of the 
length-of-cut rheostat, the current in 
field A B  w ill be increased because of 
the relatively lower voltage T2 . In
creased excitation on field A B  w ill raise 
the amplidyne voltage and the shear 
motor voltage and speed. I f  the shear
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properly. Th is usually is done by load 
relays responsive to the current of one 
main m ill motor. These relays “know” 
when the new strip is coming through 
the m ill, and by suitable timing relays 
they initiate the starting of the flying 
shear. -Because of space limitations, this 
cropping control w ill not be discussed in 
detail. It  is important to note, however, 
that the shear is not running continuous
ly  but is started from rest for each new  
bar, and then stopped. Th is  makes the 
operation of any speed-regulating equip
ment that much harder as compared 
with any steadily running drive.

A s previously mentioned, there was 
considerable reluctance on the part of 
operators to rely for accuracy merely on 
the electrical tie between the m ill and 
the shear. M ill builders furnished 
either a mechanical tie, or a hydraulic 
tie. A  mechanical tie is complicated be
cause of the necessity of providing sev
eral hundred optional gears to obtain 
the ratios for different lengths of cuts. 
This makes the mechanical tie cumber
some and expensive, and the wear and 
tear on the gearing is often prohibitive. 
The backlash in the gearing becomes so 
great that the accuracy of the cut is 
greatly affected.

The hydraulic tie system shown in 
F ig . 2 consists of a variable displace
ment pump located on, and driven by; 
the last m ill stand, and of a fixed dis
placement oil motor connected to the 
shear. The speed relation between the 
last stand and the shear then can be ad
justed by changing the adjustment of 
the variable displacement pump. The  
system is capable of transmitting power 
either from the m ill to the shear, or from 
the shear to the m ill.

As long as tire m ill is running, the oil 
motor runs continuously. An over-run
ning clutch is interposed between the 
oil motor and the shear itself, so that 
the shear can be at rest with the oil

F ig . 4— Operator’s control desk for 
flying shear

Fig. 3 —  Finish
ing stand and 
flyingshear from 
drive end show
ing shear mo
tors, pinch roll 
reset motor and 
two pilot gen

erators
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should run too fast, the effect would be 
to lower the shear generator voltage, 
and hence the motor voltage. Note 
that tachometer generator T1  has a con
stantly excited reference field w hich is 
opposed by a control field. The  pur
pose of the second field w ill be ex
plained later.

The coarse speed tie is not sensitive 
enough, and if it were used alone, the 
length-of-cut accuracy would be poor. 
Fortunately, we can here use the vac
uum tube regulator w hich gives the de
gree of accuracy required.

The fine speed tie shown in F ig . 5 
consists of two constantly - excited 
tachometer generators T 3  and T 4 , and a 
two-tube vacuum tube regulator. G en
erators T 3  and T 4  are connected with  
their voltages in opposition. T h e  effec
tive difference voltage of T 3  and T 4  is 
on the input side of the regulator, the 
regulator here trying to hold zero volts. 
The  output of the regulator excites the 
control field of T 1  so as to recalibrate 
T l .  The effect is to decrease the ex
citation on field A B , lowering the shear 
generator voltage and making the shear 
run in “synchronism” with the last stand. 
Summarized, then, the coarse speed tie, 
if acting alone, tries to make the shear 
run about 10 per cent too fast, but the 
fine speed tie holds the shear speed to 
“synchronism.”

The length of cut can be changed by  
the double-section length-of-cut rheostat 
shown in F ig . 5.

The purpose of the fine and coarse 
speed matching circuits is two-fold. 
First, if anything should happen to the 
vacuum tube regulator, the coarse speed 
tie can still be used, and the length of 
cut is moderately good. Second, any 
serious cobbling of the strip w ill be pre
vented should the vacuum tube regula
tor fail while the shear is operating.

The  flying shear is operated from a 
control desk, shown in F ig . 4. Here, 
the hot-strip m ill operator can set the 
shear for automatic operation and pro
ceed with his usual routine of running

the hot m ill stands. The  shear master 
switch is 'the primary control device, 
w hich is usually set on “automatic”, and 
the shear is started and stopped auto
m atically from load relays on the m ill 
motors. The  length of cut desired is 
set on the scale plate on the length-of- 
cut rheostat. Th is consists of two long 
tubular resistors, one resistor being 
used in the coarse speed matching cir
cuit, and die other in the fine speed 
matching circuit. T h e  slider arm pro
jects through a slot in the top of the 
desk, and a pointer on the operating 
arm can be set at the length of cut re
quired. Fo r a given setting of the 
lengdi-of-cut rheostats, the length of the 
cut w ill be held practically constant, ir
respective of the speed of the last stand.

The  success of the electric tie is large
ly  due to the desirable characteristics of 
the two amplidyne machines. One am- 
plidyne generator is used for high-speed 
excitation of the flying shear main gen
erator. The  odier serves as a sensitive, 
speed-responsive tachometer generator. 
Both generators, however, are high in 
their speed of response and require low  
excitation power. Both characteristics 
are common to all amplidyne generators. 
T h e  two amplidyne machines differ pri
m arily in their kilowatt ratings.

The  smaller amplidyne, T l  of F ig . 5, 
is an accurate indicator of the last stand 
speed. A  conventional tachometer gen
erator w ill give a voltage output propor
tional to the stand speed, but the am pli
dyne tachometer voltage varies approxi
mately as the square of the stand speed. 
Thus variations in the last stand speed 
result in an amplified indication from 
tachometer T l .

Am plidyne tachometer T l  requires an 
excitation current on the order of 1 /40th 
ampere. The  vacuum  tube regulator, 
therefore, requires only small, inex
pensive vacuum tubes. H ere is a good 
example of how the range of usefulness 
of small vacuum tubes can be length
ened by working the tubes in conjunc
tion with amplidyne ty p e , machines.

Fig. 5—Electric tie on a flying shear

One flying shear electric tie has been 
in successful operation for three years. 
Surprising enough, only two sets of vac
uum tubes have been used in the vac
uum tube regulator, and each pair is 
changed from month to month. The  
method of testing these tubes follows:

1. One set of tubes (consisting of one 
Type-GJ7 and one Type-25L6) is used 
for one month.

2. The  first set is removed from the 
regulator and a new  set substituted. If 
the first set tests satisfactorily, it is put 
on the storage shelf.

3. A t the beginning of the third 
month the first set is put back in service 
and the second set is tested and stored. 
The cycle of tube changing is repeated 
from month to month.

On one installation, the same two sets 
of tubes are still in use after nearly three 
years of continuous operation— a total of 
four inexpensive radio-type tubes.

The  operating advantages of the elec
tric tie on a flying shear m ay be sum
marized as follows:

1. Maintenance of the mechanical 
part of flying shear has been reduced.

2. Length-of-cut accuracy with elec
tric tie has in all cases been at least 
equal to that of the older type of gear 
tie.

3. Operators can set up the length of 
cuts rapidly w ith the electric tie.

4 . Great thicknesses of strip formerly 
threw heavier burdens on the over-run
ning clutch, which, in m any cases, dam
aged the clutch or gave the wrong 
length of cut because of a slippage of a 
“dog” in the over-running clutch. This 
does not occur with the electric tie setup.

5. Dependability of the flying shear 
electric tie has been w ell proven. The 
“hard” type tubes similar to those used 
in a radio set- have a long life, and nor
m ally can be purchased at any radio 
store. The, dependability of the ampli
dyne control is also inherent in the ar
rangement.

The  flying shear electric tie principle 
has also been applied to electric appa
ratus whereby a motor speed must 
“match” some other reference speed.

Development of a new super-quality 
synthetic rubber conveyor belt particu
larly well adapted to all mining opera
tions, including coal and metals, has been 
announced by Goodyear T ire  & Rubber 
Co., Akron, O . Comparing favorably 
in flex life, aging, resistance to abrasion 
and cutting w ith prewar quality con
veyor belts, the new product, designated 
Style SS, has the additional advantages 
of resisting oil and high temperatures, 
according to the company.

T h e  new belt w ill replace a previous 
type of synthetic rubber. —It embodies 
quality materials on a par with tb°s® 
used before Pearl Harbor, an official 
reports, adding that since restrictions as 
to qualities are lifted, the new synthetic 
construction belt should make possible 
lower tonnage costs for users’ conveyors.

SS / T  E  E  L
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with extremely severe specifications— but equally im
portant, it must meet the needs of today's high-speed 
fabricating schedules.

This means uniformity— consistently high quality— day  

in, day out conformity to rigid standards. This is what

Weirton gives you with its double control of quality__

expert personnel and efficient machines that double 
check production from ore to finished product. This is 
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think of Weirton when you want steel.
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W elded Steel Tubes
( Concluded, from. Page 82)

two tubular members other than at a 
straight angle, any one of several types 
of joints m ay be used. T h e  joint, F ig . 
11, is the simplest of this type, the ends 
of both members being mitred to the 
desired angle to form a butt joint for 
welding. T h e  sharp corner shown in Fig.' 
11 may be eliminated by the use of one 
or more additional members. F ig . 12 
shows tire use of the additional member 
w hich requires two welded joints. Im 
proved appearance may be obtained by 
use of a special fitting w hich requires 
two plain butt welded joints, as shown in 
F ig . 13. Such fittings are easily formed 
from straight lengths of standard size 
tubing.

These designs and connections of 
tubular members in  the same plane are 
basic; many variations of these designs 
are possible. In  designing connections 
consideration should be given not only 
to appearance, but also to the amount of 
cutting and welding required.

In  the construction of frames and sup
ports diat are not likely to be subjected 
to severe overloads, very simple joint de
signs and tubing of relatively small wall 
thickness can be used to advantage. F ig , 
14 is an example of a joint with tubes in 
several planes. The  necessary shaping 
of the ends can be done in two operations 
— by cutting with a tooth saw or friction 
saw, and then grinding back on a wheel 
having a contour of the desired dimen
sion. Accurate machining is rarely re
quired except for aircraft structures.

In  the field of aircraft production, 
welded tubular shapes figure prominently 
in the design of many subassemblies.

One of the many economical practices 
is shown in F ig . 15, which illustrates a 
simple method of constructing a seat 
back. Two-step taper tubes are formed 
at the small diameter and butt welded as 
shown, the larger ends taking the maxi
mum bending loads.

Other common weldments in plane de
sign are used in the construction of long 
oleo struts. The  tubes, straight on one 
end and tapered on the other, can be 
formed as shown in Fig . 16. Th is  design 
simplifies upper end connections, and, 
where gears are retractable, permits a re
duction in  the opening in the lower sur
face of the wing.

Additional aircraft structures in which  
arc welding plays a prominent part in
clude engine mount members joined as 
shown in F ig . 17, and fin spar members 
as shown in F ig . 18. Both are typical 

. examples of modem tubular construction 
made possible by arc welding.

Reclaims Sand Rammers by 
W elding, Saves $50 Each

Prior to 1940, practice of the tool re
pair man at Crucible Steel Casting Co., 
Cleveland, was to discard sand rammers 
that had the barrels broken at the packing 
gland. Since that time, these barrels

have been renewed by arc welding at a 
saving of $50 per barrel.

Repair is done by chucking in  a lathe 
and facing off broken end of barrel. Next 
barrel is turned from end back %-inch 
to a diameter of 1%-inch. Now a bushing 
of cold-rolled seamless tubing is welded 
on and machined to fit the packing re
tainer.

M . F .  Streidl, 9013 Denison avenue, 
Cleveland, in a paper entered in  the 
$200,000 award contest sponsored by the 
James F .  Lincoln  Arc W elding Founda
tion, states that this method does not 
affect the hardness of the cylinder and 
that the barrels show no excessive wear 
and have been in service 17 months after 
repairing with no sign .of failure.

"Jam Riveting" Relieves 
Jam at Curtiss-Wright

A  new procedure for setting airplane 
rivets called “jam riveting” has been 
developed by the Airplane Division of 
Curtiss-W right Corp. to save manpower 
and materials in difficult fabricating 
operations such as cowling construction. 
I t  eliminates the bucker of the two- 
man team heretofore required and is ex

pected, when fully installed, to cut by 
40 per cent the number of such riveting 
teams. The  new  method is said to com
bine flexibility and speed, making it 
m uch more effective than the gang 
squeezer method generally used.  ̂ In  ad
dition to increased output, officials say 
“jam riveting” insures more uniform 
work with less rejections and salvage.

T h e  riveting tool consists of a regular 
vibrator automatically controlled by the 
travel of the driving set through added 
attachments. One adaptation is a hand 
tool vibrator w ith adjustable depth 
timer attached to a hinged yoke; another 
is a vibrator adapted to a special yoke 
of cold rolled steel and mounted on a 
pedestal. Both are easily adjustable 
for correct height of finished rivet and 
stop automatically at that point. The 
pedestal vibrator was designed to han
dle- 5/32-inch rivets, while the hand tool 
has sufficient power to head a Yi-inch 
rivet without difficulty. The latter can 
be handled easily without the aid of a 
spring balance.

T he  riveters were conceived by com
pany’s Buffalo Tool Procurement De
partment and built for Curtiss-Wright 
by the Ingersoll-Rand Co . which will 
manufacture them commercially.

Makes Many Parts from “Scrap”
A R M Y  Ordnance reports consid

erable interest is accruing in con
nection with its efforts to utilize 
scrap from current w ar production. 
One of the items affording valuable 
possibilities is in the form of “scrap” 
disks punched out in making steel 
landing mats. See St e e l , Sept. 
20, 1943, p. 122, for fabrication
details at one plant; Aug. 9, 1943, 
p. 112, for description of mats and 
their production at another plant.

These disks are being produced at 
rates running into millions of pieces 
per day per plant. W ith  a number of 
plants fabricataing these mats, the to
tal “scrap” available in the form of 
these disks is tremendous. One con
tract alone w ill result in production of 
nearly two billion at rate of six m il
lion a day.

D isks are about 2%  inches in di
ameter, 0.132-inch thick w ith weight 
of 0.155-pound each. T h ey  are made 
from SA E-1010  steel, soft. Methods 
have been developed to prevent dam
age to disks during handling so re
cipients can be assured of receiving 
them in good condition.

A n important factor that is induc
ing many companies to investigate the 
possibilities of using this material is 
the fact a C M P  committee ruled such 
material can be used for m ilitary pur
poses without the expenditure of addi
tional allotments. That means you 
can use such material without it be
ing charged against the steel allotted

you for the current period.
Already these disks have found ap

plications that include: Closing plug
(formed) for anti-personnel mines; 
fuze seat for chem ical bomb, another 
formed job; washers for bundle-pack 
accessories; washers for bolts for air
plane crates; disks for 60-millimetei 
illuminating shell (holes are punched 
in these). In  addition they are being 
considered for the following: Bottom 
disk for burster w ell in chemical 
bomb; striker washer for anti-tank 
mine; washer for adapter cluster; 
base for 75-millimeter shell; striker 
plate for bomb nose fuze; etc.

Some prospective users have been 
reluctant to seek applications for these 
disks because they would have to feed 
them into the presses by hand. How
ever this factor need not deter inter
ested parties because one landing mat 
producer has been so interested in 
finding a use for these disks that he 
has developed a magazine feed to 
automatically feed these disks into a 
press. Resulting production rates 
equal those obtained in blanking from 
steel strip, it is claimed. Details have 
been worked out by T .  J. Lawless, 
United Steel Fabricators, Wooster, u.

A nyone in te res ted  in  ob tain ing  sam
ples of these  disks can  do so by ad
dressing  th e  C onversion-Engineering
Section, Cleveland District Ordnance 
Office, Term inal Tow er, Cleveland, or 
various commercial sources for t s 
type of material.
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A
U N IQ U E  
M E T A L  
B R ID A N T

(^ U P R O D IN E  is m o re  than  a lu b r ic a n t—it 
} is a chem ical w h ic h  reacts w ith  the 

steel, d isso lv ing  such m inu te  quantities  as 
are necessary to fo rm  a th in , a d h e re n t  c o p 
per coating.

Cuprodizing w ire  to  facilitate d raw ing , is 
widely p rac t iced  in  the mills. C uprod iz ing  
strip, blanks, cups and  shell cases o f  steel has 
improved d ra w in g  and  speeded  p ro duc tion .

Directions fo r  the  use o f  C U P R O D IN E  and 
for analysis and  con tro l  o f  so lu tion  are 
given in the  A C P T echn ica l  Service D ata  
Sheet w hich  w ill  be sent upon  request.

Ro d i n e

Save Steel w ith  R O D IN E  C ontro lled  Acid 

hath. R O D IN E  saves steel by in h ib i t in g  the 
attack o f  p ic k l in g  acid on  steel w i thou t  re 

tarding the rem oval o f  scale o r  rust. R O D IN E  

cleans m o re  steel in  less time. R O D IN E  

eliminates the  d a n g e r  o f  over p ick ling .

Improves Drawing 

C u p r o d i n e  Speeds Drawing Operations 

C u p r o d i n e  Insures Longer Die Life 

C u p r o d l H S  Assures Fewer Rejects

M a n u f a c t u r e n  o f  In h ib ilo rj &  M e t a l  W o r k in g  C h e m ic a ls

A M E R I C A N
A M B L E R

P A I N T  C O .

p e n n a !

Note: West Coast Plants may address inquiries and orders for prompt 
delivery to: Leon Finch, Ltd., 7 2 8  East 5çth St., Los Angeles, Calif.

A m erican  C hem ical P a in t C om pany, A m bler, Pa.

Please send me general Technical Service Data Sheets on

□  Cuprodine Q  Rodine  

N«™---------------------------- --------------_ Title___________________

Company- 

Address___
FF-11
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M A C H I N I N G

Fig. 1 (L eft)—Removal of broken tap from blind hole in Wright air
craft engine crankshaft is effected by alternate drilling and pencil wheel 
grinding by Fa-inch steps until the tap stub collapses without damaging 

the threads. This setup is in a Walker-Turner drill press

Fig. 2 (L eft)— Operating through 
jig bushings, this drill—as a pro
duction operation—puts true, accu
rately positioned oil holes into the 
hardened steel crank pins of Pratt 
ir  Whitney aircraft engine crank
shafts. Done in a Leland-Gifford 

machine with a Krueger jig

Fig. 3 (Below)— Before “rifle- 
drilling”—done after hardening in 
order to insure a straight hole—  
the rockwell 60 C case of this 
Rolls-Royce camshaft is penetrated 

drill set up in a

Fig. 4 (Below)—Made of the same alloy 
the drills for hardened steel, this reamer 
permits long runs at high speed on these 
cast aluminum alloy bomb rack hinges whose 
toughness and abrasive qualities caused con
siderable trouble with regular reamers. These 
blind holes are 1 5/16 inches in die 
5 inches deep and must be held within 

inch on the diameter



T E C H N I Q U E _ _ _ _ _ _
. . . .  employing cast alloy fools facilitates working with difficult 

materials such as hardened steel; prevents spoilage—makes it 
possible to perform many operations following heat-treatment; 
affords valuable tool in salvaging parts with distorted holes or 
with holes blocked by broken taps

E A R L Y  in 1941, Franklin  G . Gepfert, 
now vice president of the B lack D rill 
Co., Cleveland, visited m y office to show 
me "something new  in drills”. The  
sample which he brought in looked 
quite like a miniature edition— in oxford 
gray, fine grain cast alloy— of the star 
drill used in impact drilling of stone.

Considered as a revolving drill— and 
such it was as I  discovered the moment 
I saw it mounted for action in a stand
ard drill press— it certainly was dif
ferent. It  reminded me of a round 
shank, straight sided, three-cornered file 
with all teeth ground off and with nar
row lands or pilot surfaces at the junc
tures of its three longitudinal faces.

A D r ill of Unique Design

Its “business end” was like that of an 
impact drill except that it was pyramid
shaped instead of flat. The three flat 
faces of this triangular pyramid were 
ground approximately to the same angle 
as the point of a conventional twist drill. 
Thus, the junctures of these three faces 
constituted negative rake cutting edges. 
Being symmetrical, the point would cut 
either right hand or left hand.

In order to give chip clearance, small 
hollows— which might be called short 
flutes— were ground into the three end 
facets and for a short distance back 
into the flat sides of the drill body. Th is  
was done free hand on the same tool 
grinding wheel on w hich the d rill was 
dressed and sharpened, tírese flutes be- 
>ng renewed as the point of the drill 
was ground back in service. Th is dress
ing and sharpening, likewise done free 
and, required only an ordinary degree 

of skill and just a small amount of prac- 
dce, and any common, ordinary variety 
of tool grinding wheel.

Design of this tool is unique. So is 
its performance. Operating either dry 
or with coolant (soda water or soluble 
Ü1 cutting compound) at relatively high 
speed, and with a steady and rather 

7 eec^n" pressure (preferably ap- 
P ed by a hand lever through which  

e operator constantly “has the feel”
0 the cut), it does indeed make short 
A i°  ̂ Putting smooth round holes

ough files and other hardened steel 
Pieces which would bum  the point off 
loost ordinary drills in a few  seconds 
\ )0U*: even a dent to show for it
1 ,s ranSe of hole-making ability in- 
u es oil hardened, water hardened,

cyanided and nitrided steel parts; high- 
carbon high-chromium parts; high-speed 
steel parts of any degree of hardness; 
and work-hardening metals such as the 
high manganese steels. Not included in 
this list, however, are naturally hard 
metals w hich cannot be annealed.

Th is last statement gives a hint as to 
the secret of functioning of this drill. 
W hile the alloy from which it is made 
has considerable tensile strength, cor
rosion resistance and abrasion resistance 
— the outstanding characteristic is its 
extreme degree of red hardness. W hen  
the rapidly revolving drill (1000 to 
1200 revolutions per minute being about 
the average for one of %-inch diameter 
when running dry on ordinary tool and 
die steels) is pressed down on die sur
face of the work, nothing seems to hap
pen for about 5 seconds. Then, thin, 
crepe-like chips begin to roll out—  
frictional heat having annealed the met
al directly under the point to the ex
tent that the cutting edges can take 
hold. Th is high temperature condition 
does not affect die drill in the least. In  
fact, it works best at a temperature 
just below cherry red.

H ow  the D rill Is Used

Once die chips start to come, feed
ing pressure necessary to keep them 
coming is maintained steadily until 
about ys-inch penetration has been 
achieved. Then the drill is backed out 
and its point is cleared of accumulated 
chips by a swift downward "swipe” with 
a piece of wood or anything else which  
won't harm the drill. Th is step-by-step 
procedure is repeated until fu ll depth 
is reached, chips never being allowed to 
pack under the drill point. Just before 
breaking through, the drill is withdrawn  
for several seconds to give the thin sec
tion at the bottom of the hole a chance 
to chill. Then this "wafer” can be 
drilled out without leaving the extruded 
burr w hich otherwise would be formed.

Just a word at this point as to cool
ants. W hen work is drilled dry, there 
w ill be slight, shallow discoloration 
around the hole. W hen a coolant 
(soluble oil or soda water) is used as with 
an ordinary drill, this discoloration w ill 
not take place. Use of a coolant w ill 
allow somewhat higher speed. Don’t use 
ordinary cutting oil or lubricating oil.

The  B lack D rill Co.’s experience files 
are filled with hundreds of case his-

M a c h in e  T o o l E d i to r  

STEEL
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tories valuable for reference when new  
jobs are tackled. W hile practically all 
of these to date are in one way or 
another directly related to w ar work, 
postwar possibilities of this hard steel 
machining technique are quite obvious 
in the examples I  have selected for pre
sentation here. Today, this technique 
is being used not only for initial and 
corrective drilling of hardened steel parts 
but for countersinking, counterboring 
and reaming after hardening.

Drilling  Forgotten Holes

One of the most common applications, 
however, continues to be drilling of “for
gotten” pin holes in hardened die blocks. 
Experience also proves that holes in die 
blocks and other mating parts of hard
ened steel thrown out-of-round and out- 
of-line during heat treatment now can 
be corrected by line-reaming with hard  
steel drills, provided tire size of the hole 
can be increased by at least 1 /16-inch. 
Attempts to ream out any lesser amount 
w ill cause the drill to bind and perhaps 
break. Incidentally, when used as a 
reamer the drill should be revolved from 
25 to 50 per cent slower than when 
drilling a hole of like diameter.

An all-too-frequent cause of headaches 
in machine tool building is discovery 
at assembly thjit costly hardened and 
ground steel gibs somehow have slipped 
tlrrough minus vitally important holes. 
Form erly such gibs were pretty sure 
to represent a dead loss, since two or 
three more annealing or rehardening op
erations not only would distort them  
but also ruin their precision ground 
surfaces. Recently, in the case of six 
special tapered gibs of SA E-3115 steel, 
hardened to rockwell 58 C , the missing 
holes were drilled with neatness and 
dispatch by use of a set of hard steel 
drills kept for just such emergencies. 
Otherwise assembly of several machines 
would have been delayed.

Another frequent shop headache is 
the breaking off of taps in work, espe
cially in blind holes. A s a case in point, 
consider the crankshaft for the 1700- 
horsepower W right aircraft engine, 
shown in F ig . 1. A  tap of rockwell 
64 C  hardness broke off below the sur
face in a blind hole in the center sec
tion. Form erly, a pencil abrasive wheel 
was used to grind out the tap stub, re
quiring at least 8 hours and often dam
aging the threads and making it neces
sary to reject the crankshaft.

W ith  the method suggested by an 
employe of Ohio Crankshaft Co ., C leve
land, the shaft was mounted in a high
speed drill press and a 3/16-inch hard  
steel drill used to sink a  hole into the 
center of the broken tap to the depth 
of %-inch. Then a %-inch pencil wheel 
was applied to enlarge the hole to that
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diameter. Th is procedure of alternat
ing drilling and grinding was continued 
by Ys-inch steps until the tap stub was 
completely penetrated, whereupon its 
lands collapsed and could be picked out 
ol the hole, leaving the threads in per
fect condition. Instead of 8 hours or 
more this method takes only 2% hours 
and the salvage record has been 100 
per cent.

W hile on the subject of aircraft engine 
crankshafts, let’s take a look at the set
up on the Pratt & W hitney hardened 
shaft in F ig . 2. Th is  is a prim ary hard  
steel drilling operation, not a salvage 
job. T h e  illustration shows accurate
ly  positioned oil holes being drilled  
into the hardened crank pins by a jig- 
guided hard steel drill mounted in a 
quick action chuck designed to expedite 
transfer of the drill to operate on the 
other throw of the crank. W hen this 
drilling was done before hardening, 
there were many rejections because of 
off-position oil holes caused by distor
tion in  heat treating.

W hen using jigs w ith these hard steel 
drills, it is best to use those with re
movable bushings which may be taken 
out after “spotting” tire hole, thus 
shortening chip travel. The  bushings 
must be free fitting on the drills, since 
they become hotter than the average and 
must have more room for expansion.

Jigs are highly desirable to prevent 
slipping on curved work surfaces as in 
the foregoing example. I f  they are not 
used, a small flat spot should be ground 
on the work at the starting point (this 
can be done with a pencil wheel), or 
initial “spotting” should be done with 
an extremely short d rill before attempt
ing to proceed with one of standard 
length. A s a matter of fact, “spotting” 
with a short d rill is good practice on 
any job involving a fairly deep hole. 
It  w ill prevent the longer drill from  
“creeping” or “walking” thereby cutting

down on drill breakage and work spoil
age.

W hen used for countersinking, a hard  
steel drill ground to a point of correct 
angular shape— and of screw head diam
eter, or larger— is first sunk into the 
work to required depth. W hen using 
this countersunk hole for “spotting” , 
drilling of the body-size hole may be 
done w ith a hard steel drill of body 
size. If  the hole is large, pilot drilling 
of a smaller hole may be desirable. Fo r  
holes Vi-inch or larger, the pilot hole 
should be about half the diameter of the 
finished hole. One example of counter
sinking, demonstrating the ability of 
these drills to work with spring-tempered 
steel, is in an agricultural tool plant, 
where trowel blades are being handled 
about 12 times faster than w ith a previ
ous system.

Related to countersinking, in a way, is 
counterboring. Th is  involves three 
steps. F irst, the body-size hole is 
drilled through, or to required depth, 
w ith one or more of die standard hard  
steel drills. Next, the counterbored sec
tion is roughed out by means of another 
drill w ith standard conical point, care 
being taken not to go too deep with  
the conical bottom of this secondary 
drilling. F ina lly , the counterbored sec
tion is given a flat bottom with a special 
hard steel d rill shaped like a rock 
drill. In  case a jig is used, the counter- 
boring can be done first, if preferred, 
as die bushing w ill serve as a guide.

An interesting example of production 
operation in w hich a hard steel drill is 
used to start an otherwise w ell nigh  
"impossible” hole is given in F ig . 3. This  
turret lathe setup involves a case-hard
ened Rolls-Royce camshaft w hich must 
be rifle-drilled to close tolerance. In  
the setup shown, a hard steel drill 4 3/64- 
inch in diameter is used first to pene
trate the tough, hard case, w hich tests 
rockwell 60 C . W ith the shaft revolv-

Fig. 5— Strength-, abrasion-resist- 
ance and ability to hold an edge at 
red heat, are primary reasons for 
employing this hard steel cutting 
alloy tool bit on the tough metal 
and scale encountered in boring 
out seamless steel tubing, in mak
ing an adapter collar for bombs. 
The setup is in a 2%-inch, six- 
spindle Acme-Gridley automatic

ing at 700 revolutions per minute in a 
center rest, 'the turret-mounted hard 
steel drill makes short work of the 
initial 14-inch of drilling. Th is  is ample 
to penetrate the case sq that the ordi
nary rifle drill can take up the work 
from there on. Th is technique has elim
inated considerable spoilage and time- 
consuming straightening which had been 
involved when the shafts were drilled 
soft and hardened afterward.

One of the notably successful hard 
steel reamer applications to “machine- 
able” metal cutting is that illustrated by 
F ig . 4. H ere, a blind hinge pin hole is 
being reamed in a bomb-rack hinge made 
of cast aluminum alloy. Th is tough 
alloy, w hich has been heat treated to 
increase its hardness, is of highly abra
sive quality as far as ordinary tools are 
concerned. Th is  causes ordinary took 
to become dull and lose their accuracy 
very quickly.

A lum inum  Alloy Ream ed Fast

W hen the hard steel reamer was ap
plied, 1200 parts were run off without 
a hitch, the 1 5 /16-inch holes— which 
are 5 inches deep— being reamed right 
to the bottom. Th is was accomplished 
w hile holding a tolerance of 0.002-inch 
and w hile removing 0.015-inch of metal 
on each side at much higher speeds and 
faster feed than could be used with 
regular reamers. Cutting oils and cool
ants ordinarily recommended for the ma
terial were used:

T he  setup shown in F ig . 5 is a six- 
spindle Acm e-Gridley automatic. I  he 
material involved is seamless steel tub
ing of 2Vi-inch outside diameter and wall 
thickness of %-inch. The  parts being 
produced are adapter collars for 100 and 
150 pound bombs. T h e  job of the hard 
steel tool bit, mounted in tire boring 
bar, is to “hog out” 14-inch of this tough 
metal and scale (that is, Vh-inch depth 
of cut) from the bore of this tubing- 
M achining speed has been stepped up 
and the b it requires regrinding only once 
in 24 hours instead of three times a day 
as was the case of the cutters previous y 
employed. ,.

W hen mounted in w ell fitted, solid y 
designed tool holders, with minimum 
overhang and as little clearance as pos
sible— say about 7 degrees—  hard stee 
tool bits have been found to allow in
creased speeds and feeds on tough, seay 
and abrasive work that w ill average abou 
twice those practical w ith ordinary too 
Considerable reduction in down time or 
sharpening is also obtained. H o w e ve r , 

( Please turn to Page 105)
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F O R  A I R C R A F T  P A R T S  .  .  .  T h i s  s t a n d a r d  a l l o y  

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

t i c e .  E x p e r i e n c e d  p e r s o n n e l ,  p r e c i s e  c o n t r o l s  a n d  e x p e r t  

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

S T A N D A R D  G U N  Q U A L I T Y .  .  .  M o d e r n  t o o l  s t e e l  

p r a c t i c e ,  o p e r a t i n g  t o  e x c e p t i o n a l l y  h i g h  s t a n d a r d s ,  p r o 

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

r i f l e  p a r t s ,  t o r p e d o  p a r t s ,  g u n  b a r r e l s  a n d  3 7  m / m  s h o t .

E N G I N E E R I N G  C O O P E R A T I O N  o n  t h e  a p p l i c a t i o n  o f  t h e s e  

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

o u t  o b l i g a t i o n .  W r i t e  t o  H e n r y  D i s s t o n  &  S o n s ,  I n c . ,  1 1 2 6 T a c o n y ,  

P h i l a d e l p h i a  3 5 ,  P a . ,  U .  S .  A .

made Z )/S S r O
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B U R I E D  A L I V E  i n  i s s t

STILL AT WORK IN 1943...
H o w  a n  E d i s o n  A l k a l i n e  B a t t e r y  

S u r v i v e d  U s e ,  D i s - U s e  a n d  A b u s e

IA n  1 9 3 7 , a  in i< l w e s t e r n  f o u n d r y  c h a n g e d  h a n d s  a f t e r  
b e in "  s h u t  d o w n  s ix  m o n t h s .  T h e  e l e c t r i c i a n  o f  t h e  
n e w  o w n e r s ,  i n  t h e  c o u r s e  o f  p u t t i n g  t h e  i n d u s t r i a l  
t r u c k s  i n t o  o p e r a t io n ,  f o u n d  o n e  o f  t h e  b a t t e r ie s  
b u r ie d  u n d e r  a  m o u n d  o f  e a r t h  b e s id e  a n  o p e n  t r e n c h .

H e  k n e w  i t  m u s t  h a v e  b e e n  t h e r e  a t  l e a s t  s ix  m o n t h s  
a n i l  a l t h o u g h  i t  w a s  a n  E d i s o n  A l k a l i n e  B a t t e r y , h e  
w a s  n a t u r a l l y  d o u b t f u l  w h e t h e r  i t  w a s  s t i l l  s e r v ic e 
a b le .  N e v e r t h e le s s ,  h e  o r d e r e d  i t  c le a n e d ,  p a in t e d  
a n d  c h a r g e d .  M u c h  t o  h i s  s u r p r i s e ,  i t  p e r f o r m e d  
s a t i s f a c t o r i l y  i n  e v e r y  w a y  w h e n  p u t  i n t o  o n e  o t  t h e  
t r u c k s .  N o w , s ix  y e a r s  l a t e r ,  t h e  e l e c t r i c i a n  t e l l s  a n  
E d i s o n  e n g in e e r  t h a t  t h e  s a m e  b a t t e r y  i s  s t i l l  i n  

r e g u la r  s e r v ic e .

E d i s o n  A l k a l i n e  B a t t e r i e s  a r e  m e a n t  t o  s t a n d  u s e -  
l o n g  u s e  a n d  h a r d  u s e ,  i n  m i n e s ,  r a i lro a d s ^  a n d  
i n d u s t r y .  T h e y  c a n  a l s o  s t a n d  d i s u s e ,  l n d e l im t e l y ,  
i f  d i s c h a r g e d ,  s h o r t - c i r c u i t e d  a n d  p r o p e r ly  s t o r e d .  
B u t  t h e  f a c t  t h a t  t h e y  c a n ,  a n d  o f t e n  d o ,  s u r v iv e  
o u t r i g h t  a b u s e  i s  s t r i k i n g  e v id e n c e  o f  t h e i r  g r e a t  
r e s e r v e  o f  d e p e n d a b i l i t y  u n d e r  a l l  c o n d i t io n s .

S o m e  o f  t h e  u n i q u e  c h a r a c t e r i s t i c s  w h i c h  e n a b le  
t h e  E d i s o n  A l k a l i n e  B a t t e r y  t o  s t a n d  u p  u n d e r  u s e ,  
d is u s e  a n d  a b u s e  a r e  c i t e d  i n  t h e  c o l u m n  a t  t h e  r ig h t .

ADVANTAGES OF THE EDISON ALKALINE BATTERY 
FOR USERS OF INDUSTRIAL TRUCKS

A  It is durable mechanically. High strength steel con
struction is used in the container, grids, pole pieces, etc. 
The electrolyte is a preservative of steel. It requires no 
renewal of separators throughout its long life.

A  It is foolproof electrically. It may be short-circuited, 
over-charged, over-discharged, or even accidental) 
charged in the reverse direction without injury.

A  It  can he charged rapidly. It may be charged at fall 
normal rate throughout the entire length ot ctiarB 
and is not subject to finish rate limitations. It require» 
no equalizing.

A  It withstands temperature extremes. It is not damaged  ̂
by freezing. Free air spaces on all sides ot all cc s 
provide ventilation for rapid cooling under lug' 
temperature conditions.

A  It is free from ordinary battery troubles. It is n°l 
subject to sulphation, shedding of active mater'a ’ 
buckling of plates, jar breakage or other coinn 
causes of battery failure.

A  It is simple to maintain. Merely charge adequate!), 
add pure water, keep clean and dry.

A  Its tray assembly and cell connections are extremeh 
simple.

A  Its life is so long that its annual depreciation cost is 
less than that of any other type of storage oa c )•

E D IS O N  S T O R A G E  B A T T E R Y  D IV IS IO N , T H O M A S  A . E D IS O N , IN C O R P O R A T E D , W E S T  O R A N G E , N EW  JE R S E Y

G d iw o n - .
A L K A L I N E  B A T T E R I E S

/ T E E L



Fig. 1—Chisel for pneumatic tool is first dipped in hot corrosion preventive compound 
and then wrapped as shown in special paper

OCEAN T I D E S
Now A Delivery “Method”

Many lessons have been learned in shipping metal products 
under difficult conditions to the fighting fronts which may prove 
useful to other companies in the war period and in packaging 
materials for the export market in the peace to come

P A C K A G IN G , shipping and delivery 
of products for the market here at home 
are difficult enough but the problem 
is further accentuated in getting ma
terials to the fighting fronts. The  de
mands of w ar make it necessary to use 
entirely unorthodox methods of delivery 
but, even so, many lessons have been 
learned w hich may prove useful to other 
companies in the present w ar period 
and the peacetime era to come.

As an example of present practice, all 
Thor power tools manufactured by In 
dependent Pneumatic Tool Co .’s Aurora, 
111. plant for export shipment either 
to our own bases in far flung outposts 
the world over or to our Allies under 
lend-lease are now packed in wax 
and specially boxed so they w ill not 
rust when they are tossed overboard 
and delivered to shore by the tide!

Yes, delivered by the tide, for much 
of this equipment must be landed where 
there are no dock facilities, lighters, 
barges or other means of carrying these 
shipments to the beach. Sometimes after 
being w ash ed 'u p  by the tide several 
days w ill elapse before these packages 
can be reached ”by troops on shore. D ur
ing this time, they must withstand con-

By SAM KANN
M e t a l lu r g is t  

In depen den t Pneum atic Tool Co.
C h icago

stant exposure to salt water, tropical 
sun and other severe exposure hazards.

Sometimes the handling may not be 
quite so rough. Qualities of crated tools 
may be placed in a huge net and then 
tossed overboard for a smaller boat to 
drag ¿shore. But to protect the elec
trical windings, precision valves and 
other delicate parts of these tools, a 
highly effective packaging method must 
be employed. The  system utilized at 
the Thor plant satisfies these special 
packaging requirements in this manner: 

Briefly, the sequence of operations 
consists of cleaning, application of a cor
rosion preventive, wrapping in 'a pro
tective paper, labeling, dipping in sealing 
compound, w ith additional wrappings 
and applications of sealing compound 
as needed. Job is completed by pack

ing into cartons. Th is general procedure 
outline is varied according to the re
quirements of the particular item being 
handled as w ill be shown by typical 
examples.

The  various procedures are designed 
to meet United States Arm y specifica
tion 100-14A, United States N avy speci
fication 39P16A and United States E n 
gineers specification E .M . 100. Certain  
revisions were found necessary from  
original specifications in order to over
come problems arising from odd shapes 
of electric and pneumatic tools, inter
ference of closely fitting valves or pis
tons with application of rust prevent
ive, and also to save weight and cubic 
shipping space by most efficient box 
design.

In  general, all parts are acid  dipped 
or sand blasted before processing to 
remove any corrosion that m ay have 
started during storage or previous hand
ling. O il, grease and fingerprints are 
removed in an emulsified neutral solvent 
and work is rinsed again in clean sol
vent just before packaging.

The protective wrapping papers used 
include a red grade A  paper that is 
grease proof and acid free (a pH  range 
of 6,5 to 7.5). A second w idely used

Fig. 2—This illustrates method for protecting critical parts such as bearings, 
valves and the like. Parts are cleaned, dipped, wrapped, wax dipped, wrapped 
again to protect wax. Thus perfect hermetic seal is assured. Final pack is 

placed in small cartons for further protection



\--ii ■ • m;
Fig. 3—Stages in preparing large 
e q u i p m e n t  items. Interior is 
sprayed with corrosion preventive, 
openings sealed, protecctive wrap 
applied and boxed. Unit shown 

here is pneumatic pump

wrap is used for bearings, pneumatic 
pistons, air valves, or any critical parts 
having finely ground surfaces and close 
tolerances. After cleaning, parts are 
loaded into racks or baskets and dipped 
into the hot corrosion preventive, 
wrapped in grade C  paper, appropriate
ly  labeled and dipped into hot sealing 
wax. Then a protecting wrap of an oiled 
paper covers the pack to prevent any 
breaks in the air and water proofing wax 
seal. Next the parts are put into small 
cartons for further protection 'of the 
packages and then labeled as to con
tents.

Pneumatic tools, such as rotary drills, 
clay diggers, pumps, chipping hammers, 
rivet squeezers and airplane riveting 
hammers, receive a still different treat
ment. After cleaning, an approved lub
ricating oil blended with a corrosion 
preventative compound is "fogged" in 
through the air chamber, the finely 
atomized spray coating die interior of 
the tool completely. The wrapping 
then consists of covering all openings 
with grade C  paper and wax sealing the 
paper, followed by applying the label 
and protective wrap. Fig . 3 shows the 
steps in so sealing a pneumatic pump.

E lectric  tools, such as drills, hammers, 
screw, drivers and all high-cycle tools are

hand cleaned with brushes to protect 
windings, switches and rubber covered 
wires. Then method I I  wrap is used to 
eliminate moisture condensation in the 
operating circuits, an activated dehydrat
ing agent like silica gel being wrapped 
with the tool inside a moisture and 
vapor-proof barrier. Th is  wrap consists 
of either a metal foil, heat-sealed bag or 
a wax-sealed grade C  paper container. 
When tire correct amount of silica gel to 
be used is determined from manufactur
ers’ data, it is placed inside the bag or con
tainer and then sealed with either the 
heat gun or wax, depending on the 
container used. A  protective wrap then 
is applied over the wax and the com
plete unit placed in a carton.

Fig . 4 shows a Thor electric hand drill 
and the various steps in packaging it 
according to this procedure.

Always the wrap is molded to the 
contour of the article to exclude as 
much air as possible for, as previously 
mentioned, corrosion w ill take place not 
only in salt or acid atmospheres but also 
when relative humidity rises above 30 
per cent.

After protective wrapping and sealing, 
tire processed parts are placed into 
wooden boxes, which conform to Army- 
Navy general specification. The boxes 
are first lined with approved water 
proof paper and the contents carefully 
blocked or packed to prevent any move
ment during shipment. The  box cover 
is then sealed tight w ith a water-proof 
cement and nailed shut. W ire straps 
or flat metal bands brace the box secure
ly against rough handling.

The resultant product is now air, 
water and moisture proof, as well as 
strong and shock proof. T ida l delivery’ 
in perfect working condition can be as
sured.

paper is a composite made of grade A  
on one side and an uncolored grease 
proof grade B paper on the other side. 
The grade B  paper has a larger ja n g e  
in acidity, pH  values varying from 5 to 8. 
Only the red side or grade A  paper is 
allowed to contact metallic surfaces when 
using this composite.

These protective papers somewhat re
semble crepe paper in texture. This 
greatly aids in sealing air from the pack
age because the paper is easily molded 
to the contour of the article. It  is im
portant to exclude air from the package 
because corrosion w ill not only take 
place in salty or acid atmosphere but 

, also when relative humidity rises above 
30 per cent. In  fact, silica gel 
and similar moisture absorbing agents 
are sealed into certain equipment pack
ages in order to control the relative hu
midity inside the sealed package. In  
some instances, a chemical-indicator that 
changes color when tire relative humidity 
reaches the danger range is sealed in
side the package and a window provided 
for inspection of the indicator.

Individual replacement parts are proc
essed according to their operating use. 
Method I for noncritical parts, such as 
exterior zinc plated or painted surfaces, 
rivet sets, clips, triggers, etc. involves 
dipping the part into an approved hot 
corrosion preventive compound, wrap
ping in a grade A  paper and labeling. 
Fig . 1 shows a chisel and how it is 
packed by this method.

F ig . 2 illustrates method I  A. This
93

Fig. 4— Left to right: Cleaned electric drill; paper molded around drill; 
dipped in wax; finally sealed in moisture proof bag or wrapper with silica 
gel which prevents condensation. This sealed package then is placed in a 

carton for further protection
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L IG H T W EIG H T . EA SILY  IN STA LLED  

Compact Ignltron substations can be located near 
the load centers, anyw here in your plant. No  
special foundations required— can be mounted on 
balconies if  convenient.

n e w

to meet rapid changes in 
d-c power needs

Type “ I U S ” Ignitrón Unit Substation

When Ignitrón Rectifiers arc adopted for power 
conversion, your power supply takes on new flexi
bility and adaptability.

For example, a complete Ignitrón Unit Substa
tion can be easily shifted anywhere in the plant—  
and installed near a new load .center. N o special 
foundations are required. The compact, lightweight 
unit can be installed on any firm, level flooring.

Add to this the other outstanding advantages of 
Ignitrón power conversion:

1. High efficiency over the entire load range— for 
peak loads, light loads, 24-hour loads.

2. The ability to operate unattended, with practically 
no maintenance.

3. Protected against dust and corrosive agents.

These are the reasons why Ignitrons are now serv
ing war industry with more than 2,500,000 kw 
installed capacity. Investigate Ignitrons for your 
particular d-c power requirements. Your nearest 
Westinghousc office can give you full information. 
Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pennsvlvania.

In  th e  s tee l  in d u s t ry
The inherent advantages of the Ignitrón Rectifier make it 

ideally suited for steel m ill service. Outstanding features are 
high, short-time overload capacity and uniformly high effi
ciency throughout the load range. Also, since llicrc are no 
major moving parts to be affected by dirt and grit, the Ignitrón 
requires less maintenance.

For further information about the Ignitrón Rectifier, write 
Dept. 7-N for your copy of Book B-3024.

J - 1 0 2 5 5 - 1

I G N I T R O N  R E C T I F I E R S



I N D U S T R IA L  EQ U IP M EN T
T a p  R e c o n d it io n e r

A new spindle head that accommo
dates interchangeably a wide range ot 
motor types for various service voltages, 
phases and frequencies required in indus
try is the chief feature of the improved 
tap reconditioner announced by Detroit 
Tap  & Tool Co., 8432 Butler, Detroit 11- 
Spiral pointing and spiral-pomt polish
ing operations can be performed by in
tegral units of the machine, the former 
driven from die new spindle.

The  tap chamfering unit, at left of the 
machine, is of the collet type. It  faci 1- 
tates changing of taps and collets, assures 
maximum locating accuracy. It wiu  
accommodate collets from the smalles

"nutcracker-construction/ are a light
weight design with exceptionally strong 
contact pressure. Positive ‘ memory con-

face. The machine is equipped with 
flanges for 8-inch hole wheels.

The  hoods or guards are furnished 
with all necessary fittings and adjustable 
nozzles with valves for controlling flow 
of water. Mounted on back of machine 
is tank with motor-driven pump haying 
capacity of ten gallons per minute. The  
chisel is secured in a quick acting 
holder which permits unskilled operators 
to accomplish a uniform finish on the 
chisel blanks. After die heel of the 
chisel has been ground, the attachment 
is swung 90 degrees. Here the chisel 
is held on thè attachment by hand tor 
acquiring the desired uniform cutting 

edge.

tacts select the proper field winding to 
give reverse torque for braking. All parts 
and contacts are readily accessible lor 
inspection. The  relays operate in all 
positions and withstand salt-spray, vibra
tion and altitude tests.

M o t o r iz e d  C r a n e  B r id g e

A device diat converts almost any 
hand-con trolled travel crane bridge to a 
power-controlled unit is announced by 
Northern Engineering Works, Detroit. 
Called the Travelator, it can be applied 
widiout dismantling the crane or remov
ing any part except the hand chain.

Movements of the motorized unit are 
governed by pendent pushbuttons either 
located at a fixed point on the bridge or 
arranged to travel with the hoist. The  
latter arrangement allows the operator 
to control all of the motions from one 
point. The unit includes mechanical 
parts that must be applied to squaring 
of the split design, including the sprock
et, bearings, set collar, etc.

W e ld in g  M a c h in e

A universal heavy duty resistance 
welding machine adaptable for circular 
and longitudinal seam welding and, by 
a simple change of electrode's, for spot 
welding operation, has been placed on 
the market by E is ler Engineering Co., 
Newark 3, N . J. It  is an air-operated, 
water-cooled, automatic press-type weld-

machine screw size up to the 1 "»-inch 
standard tap shank size, including long
shank taper taps.

T h e  %-horsepower- spindle motor is 
controlled by a small switch mounted in 
the base. Standard motors are 220 or 
440-volt 3-phase; or 110-volt single
phase, for either 25 or 60-cycle service.

D y n a m ic -B r a k in g  R e la y

Instantaneous dynamic-braking with 
split-series field motors is provided in the 
new electric-motor relay types 68HX100  
and 67H X X 100, manufactured by Struth- 
ers-Dunn Inc., 1321 Arch street, Phila-

016Positive action, less weight and simpler 
mechanisms are provided for a wide 
range of aircraft and other applications. 
These include operation of retractable 
landing gears, w ing flaps, trim tabs, 
bomb-bay doors, hoists, etc., utilizing 
reversing motors. F o r w inch operations, 
the relays permit substitution of a simple 
locking dog for the conventional large
magnetic brake.

These relays have what is known as

C h is e l G r in d e r

The featured arrangement on the 
new heavy duty double-end self-con
tained belted motor-driven grinder de
veloped by the Standard Electrical Tool 
Co., Dept. D - l l ,  2490 River road, C in 
cinnati 4, is the patentetd chisel grinder 
attachment for production grinding of à

wide variety of chisels. One of these 
attachments makes it possible to grind 
up to 1000 chisels per day per man. 
This attachment also can be used for 
redressing used chisels.

Twenty-inch diameter high speed 
resinoil bond wheels are mounted on 
spindle operating at 1700 revolutions 
per minute. The wheels are 2%-inch

mg machine of high capacity on which 
adjustment from one to another seam 
welding position is made by loosening 
four nuts on the upper and lower turret 
holders and rotating and fixing both 
turrets again in the desired position, ac
cording to a matching notch which 
marks tire correct alignment. Conver
sion from seam to spot welding is ac
complished by removing tire caps from 
the upper and lower turrets and replac
ing the seanr wheel shafts w ith proper 
spot welding horns. In  either kind ot 
work, the upper electrode, attached to 
a big square ram sliding in a guide block, 
is actuated by a double-acting air cylin
der. Electrode pressure is adjustable 
by an air pressure regulating valve. The 
air system includes an air filter, indicat
ing pressure gage and automatic lubri-

Complete automatic control of the 
entire system can be attained by con 
necting tire unit with a mechanical or 
electronic contactor and welding^ timer. 
Welding transformer is available in 10 , 
150 and 200 kilovolts and larger sizes, 
220 or 440 volts, 60 cycles. Only the 
upper seam wheel is power driven }

( A ll claims are those o f the m anufacturer o f the equipm ent being described. )
/  T  E  t  L



B u y  War Bonds N o w . . .  S a v e  fo r  Lathes

S O U T H  B E N D  L A T H E  W O R K S

S O U T H  B E N D  22 ,  I N D I A N A  L A T H E  B U I L D E R S  F O R  37  Y E A R S

South Bend Engine Lathes and Tool
room Lathes are made in five sizes: 
9", 10", 13", ", and 16" swings, with
bed lengths from 3' to 12'. The Tur
ret Lathes are made with 9" and 10' 
swings. They arc fully illustrated and 
described in Catalog No. 100-C.

Post-war employment and prosperity depend upon quick resumption of normal peace 
time civilian activities, production, and services. To furnish lathes first to those who 
will be ready to use them (but cannot qualify for a war-time priority) South Bend 
Lathe Works now offers a practical post-war priority plan.

To take advantage of this plan, place an order now for the lathes you want. No down 
payment, no deposit is required. Should conditions necessitate, you may cancel the 
order at any time. All we ask is that it be placed in good faith.

When your order is received, we will issue a numbered Post-war Priority Certificate. 
As soon as materials and manpower are released for civilian production, South Bend 
Lathes will be shipped in accordance with the Priority Certificates. Certificate holders 
will receive the first South Bend Lathes to be thus released, up to 80% of our pro
duction. The remaining 20% will be reserved for returning service men who may 
need lathes.

All standard South Bend Lathes, embodying the improvements developed in meeting 
exacting war production needs, will be available. No revolutionary models or design 
changes are to be expected. There will be no price increase— unless material or labor 
costs, or other conditions beyond our control, require it.

Here is a practical first step in putting your post-war plans into action. Send for Cata
log No. 100-C and full information on this plan. Choose the lathes that meet your 
needs. . .  place an order now, and be sure of earliest possible delivery.

N o v e m b e r 2 2 , 1 9 4 3
1 0 1



- I N D U S T R I A L  E Q U I P M E N T

a 1-horsepower motor and a variable 
speed drive. Large view  shows circular 
welding application, w hile spot welding 
and longitudinal seam welding setups 

presented in top and bottom inserts, 
respectively.

0%'erall dimensions of the 100-kilo- 
volt machine are: Height, 88 inches;
length, 93 inches; width. 47 inches. 
Weight is 6200 pounds.

S m a ll -S iz e d  P u m p

Designed to meet the needs of opera
tors of small machines such as hand 
mills, surface grinders, internal grinders, 
drill presses and so on, another small
sized seal-less pump is announced by 
Pioneer Pump & Mfg. Co., Detroit. This  
model M VA , described as a submerged 
type -pump, is intended for machines 
having a coolant pump in their base or

THE M e w

T A B L - S P R A Y

M ETAL W A SHIN G  D IV ISIO N

THE TUMBL-SPRAY MACHINE for clean ing  
m elal parts, stampings, and screw  m achine  
products. W rite for Bulletin No. 9 .

THE CONVEYOR-SPRAY MACHINE lor w ash
ing, rinsing and drying m iscellaneous work 
in  one continuous operation.

for machines provided with separate cool
ant tanks. In  the case of the latter, brack
ets and flanges are available for mount
ing pump on the edge, side or top.

Chips or dirt that w ill pass through 
the grills located in the bottom of the 
pump w ill pass through the pump with
out injuring it.

P o r ta b le  O i l  T e s te r

An approved 30,000-volt portable test 
set for the convenient and rapid test
ing of insulating liquids such as oil and 
Pyranol has been announced by General 
Electric Co., Schenectady, N . Y . The  
set, designed for indoor service, pro
vides smoothly variable test voltage from 
0 to 30,000 volts on single-phasc, 115 
or 230-volt, 25 or 60-cycle circuits.

The tester can be used in industrial 
plants, central stations, substations or 
wherever frequent oil testing is required, 
saving time and expense in checking the 

' proper dielectric strength of insulating

I tIe R E  is the practical answer to the metal w ashing problem  that 
requires fast cleaning o f flat, fragile or intricate pieces that cannot 
be handled in other equipment because o f scratching, breakage or 
inefficient washing. 
W hen large-scale production is not a requirem ent this m achinetw ill 
quickly pay for itself because o f its low  initial cost and the thorough
ness o f its cleaning. 
The Tabl-Spray cleans quickly and effectively because o f the com 
plete exposure given to all parts by rotating them through the path 

o f w ell-positioned power-sprays. Large 
and sm all parts receive a rapid clean
in g  from all directions. 

For further information 
write for Bulletin 19■

10 2
/ T E E L
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processing accurately-eon trolled refrigera
tion must be used.

To provide this refrigeration, General 
Electric has developed dependable refrig
erating equipment that is more efficient, 
more compact and more flexible—to meet 
difficult war conditions.

This is only one of the many ways General 
Electric Refrigeration and Air Conditioning 
are helping to make a better world.

B U ÎW A R ^ B O N D S  <£?

General Electrio Company, Air Condition
ing and Commercial Refrigeration Dirigions, 
Section J/313, Bloomfield, New Jersey.

Not bullets, but surgical shoe!;, has killed 
many a soldier in the wars of the past.

Shock is a breakdown of the blood circu
latory system. Blood vessels contract. Cir
culation slows down, almost stops. If shock 
is too severe, death results.

Today, when a soldier is wounded, blood 
■plasma is injected into his circulatory 
system. The plasma acts as a sort of pump 
primer . . . fills up the collapsed veins and 
arteries. . .  starts the system working again. 
By thus counteracting shock, plasma saves 
lives and reduces suffering.

The whole blood you give at a Red Cross 
blood donor station goes through much 
processing before it gets to the front as 
plasma. At many points throughout the



or production executives 
who still liketo get their 

hands

liquids. It  combines in a single unit 
i a step-up transformer, a potentiometer 
I which gradually raises the test voltage, 

a voltmeter to measure breakdown 
values, an automatic circuit breaker, and 
an oil testing receptacle.

The control panel is inclined toward 
the operator, enabling him  to read the 
voltmeter easily and accurately. As

I N D U S T R I E S  •  D E T R O I T

SA V-W A Y INDUSTRIES, Box U 7 ,  Horper Stalion, Bstro.I I J ,  mtan.gan 

p i t t a s  s e n d  m o a  c o p y  o f  "The M idd le o f  th e  S h op 1 .

Nam«-—  —---—"-----’
•   PçiffîOil--- --------

ctly on metal the exact contour 
object. Use of the device is p«- 
y advantageous for obtaining con 
adings in forming dies which can- 
checked frequently with ordinary 

tes. It  also can be used to secur_ 
reading of a stamping, showing 

ount of spring-back and warp.

READING TIME 

10 MINUTES

soon as the test sample breaks down, the 
low-voltage breaker automatically opens 
the circuit, preventing continuation of the 
arc and burning of the electrodes.

Complete instructions for operation 
are included on die surface of the con
trol panel. The oil testing receptacle is 
located at die rear of the control panel 
under a hinged guard with a glass win
dow. The equipment, enclosed in a 
steel case, weighs 80 pounds. _ A  hinged 
cover protects the control equipment and 
tesHng receptacle.

| h i s  t h o u g h t - s t i r r in g  l i t t le  b o o k le t  i s  a d d r e s s e d  to  

p r o d u c t io n  e x e c u t i v e s  w h o  s t i l l  l i k e  to  g e t  t h e i r  h a n d s  

d ir t y *  w h o  g e t  a  k i c k  o u t  o f  g o in g  d o w n  in  t h e  s h o p ,

t a k in g  o f f  t h e i r  c o a t s ,  r o l l in g  u p  t h e j r  s.l e ® ^ s  a n d  
f in d in g  o u t  f i r s t - h a n d  w h a t ’ s  w r o n g  w i t h  j o b  N u m b e r  

2 3 6 5 !  It i s  a d d r e s s e d  to  m e n  w h o  s t i l l  b e l i e v e  t h a t  

t h e  m a c h i n e s  w h i c h  t u r n  a  p ie c e  o f  r a w  m a t e r ia l  in t o  

a  f in i s h e d  p a r t ,  a r e  p r e t t y  im p o r t a n t  f a c t o r s  in  th e  

m o d e r n  p r o d u c t io n  s c h e m e .

If  y o u  l i k e  n e w  a n d  r e f r e s h in g  i d e a s  h a n d e d  o u t  

s t r a ig h t  f r o m  t h e  s h o u l d e r ,  t h i s  l i t t le  b o o k le t  w i l l  b e  

w e l l  w o r t h  t h e  t e n  m in u t e s  i t  w i l l  t a k e  y o u  to  r e a d  ,1.

C o n to u r  D u p l ic a to r

A new device w hich ascertains _ the 
exact contour of irregular surfaces in a 
fraction of die time required by me 
use of wood templates was recently 
placed on die market by Inter-Lakes 
Engineering Co., 502 Transportation 
building, Detroit 26. Ca lled  the Dupli- 
graph, it transfers on transparent paper
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