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a n d  t h e
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I f  i t ’s  m o v a b le  a n d  m a g n e t ic ,  h a n d le  i t  w i th  a n  E C & M  
R ib b e d - C a s e  M a g n e t.  T h e  r ib s  m a k e  th e s e  m a g n e ts  
s t r o n g e r  — b e t t e r  a b le  to  w i th s t a n d  r o u g h  h a n d l in g  a n d  
h e av y  lo a d s . T h e y  a lso  p ro v id e  a  la rg e r  c o o lin g  s u r fa c e  so 
t h a t  th e y  c a n  be  w o rk e d  h a r d e r  w i th o u t  o v e rh e a tin g . •  T h e re  
is  m o re  to  th e s e  m a g n e ts  t h a n  th e  a b i l i ty  to  q u ic k e n  s te e l  
p ro d u c t io n  b y  h a n d l in g  h o t  in g o ts ,  f re s h  f ro m  s t r ip p in g  
o p e r a t i o n s — b y  w o rk in g  w i t h o u t  d e la y  i n  a l l  k in d s  of 
w e a th e r  — b y  re lie v in g  m a n - p o w e r  o f  i n d u s t r y ’s b a c k 
b re a k in g  t a s k s  — t h e y ’re  p o w e rfu l  n o t  o n ly  in  l i f t in g  a b il i ty  
b u t  in  c o s t - r e d u c in g  a b il i ty .  •  P r o f i t s  f ro m  lo w e r h a n d l in g  
c o s ts  m o u n t  r a p id ly  w h e re v e r  m a g n e t s  a re  u s e d  — fo r  i n 
c o m in g  m a te r i a l s  ( sh e e ts , b a r s ,  r a i ls ,  e tc .)  — in  w a re h o u s e s  
(n a ils ,  b o l ts  a n d  o th e r  p a c k a g e d  s te e l)  a s  w e ll a s  fo r  i n t e r 
d e p a r tm e n t  h a n d l in g  se rv ice . S e n d  to - d a y  fo r  B u l le t in  900 
sh o w in g  th e  E C & M  “ T y p e  S A ”  — th e  A l l - P u r p o s e  M A G N E T  
— in  a c t io n  in  a ll  b r a n c h e s  o f in d u s t r y .

H E A V Y  D U T Y  M O T O R  C O N T R O L  
F O R  C R A N E S ,  M I L L  DRI VE S  AND 

| M A C H I N E R Y ' B R A K E S « L I M I T  
S T O P S  « L I F T I N G  M A G N E T S  AND 

{ A U T O M A T I C  W E L D  T I M E R S .

F a s t  lo a d in g  k e e p s  d o w n  
d e m u r r a g e  a n d  lo s t - t im e  
c h a r g e s  —  w h e t h e r  in  a 
s c r a p y a r d ,  s t e e l  p la n t ,  
s e a p o r t  o r  s id in g  s e r v in g  
a n  i n d u s t r i a l  p la n t .



R ad io  research and p roduction  given 

great impetus by war. See page  78
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Metul facts... Organized
for Production Victories

American industry...in the rush of convert
ing its plants to war production... needs 
much new information about alloys. Such

J

information...detailing the selection, fabri
cation and uses of ferrous and non-ferrous 
Nickel alloys...is available promptly from 
our files of technical reports and shop guides.

And, as further support in the battle of 
production, we offer the assistance of our

engineering staff and field service men. Their 
recent experiences in many plants, their 
practical knowledge of ways to overcome 
shortages of materials, makes them especi
ally helpful during wartime.

N ickel...and information about Nickel 
...soes wherever they best speed Victory.

 Nickel----
THE INTERNATIONAL NICKEL COMPANY, INC. 67 WALL STREET 

NEW YORK, N. Y.
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H I G H L I G H T I N G

N E W S  Now in the  m a k in g  is the W ar 
L ab o r B o a rd ’s decision as  to 

w h e th e r  L itt le  S tee l shou ld  accede to  the  CIO 
req u e st fo r  a p ay  inc rease  of $1 p e r  day  and  fo r  
the  closed un ion  shop. “L itt le  S tee l” m ade a 
s tro n g  p ro te s t a g a in s t allow ance of th is  increase , 
sa y in g  it  w ould be an  “in v ita tio n  to  in fla tion” 
(p. 48) ; i t  ex p ressed  doub t o f th e  b o a rd ’s a u 
th o r i ty  to  re n d e r  such  a decision, p a r tic u la rly  
because i t  w ould be c o n tra ry  to  P re s id e n t R oose
v e lt’s rec en t d ec la ra tio n  th a t  w ages m u st be 
stab ilized . P ro te s t  also  w as filed a g a in s t th e  
closed shop  dem and. E. L. S haner, Steel’s 
ed ito r-in -ch ief, believes th e  c o u n try  is in fo r 
se rious tro u b le  should  w ages be de term in ed  by 
em p lo y ers’ “a b ility  to  p a y ” (p. 45).

A  new  ad v iso ry  com m ittee  h a s  to  do w ith  
tra n sp o r ta tio n  on th e  G re a t L ak es  (p. 54) ; m ore 
in d u s try  ad v iso ry  com m ittees have been a p 
poin ted  in  th e  m e ta lw o rk in g  field (p. 61).

L a rg e  ca rg o  p lanes now  a re  u n d e r co n sid era 
tion  as p o te n tia l m ed ia  fo r  so lv ing  th e  problem  
of lo n g -ran g e  tra n sp o r ta tio n  of tro o p s an d  m ili
ta ry  supp lies— also  oil an d  m o to r  fuel (p. 66).

A new  a ir- ra id  s iren  p roduces the  “loudest 
su s ta in e d  no ise ev e r p roduced  by  m echanical 
m e an s” (p. 64).

Steel ag a in  h as  rev ised  its  G uide to  P r io r i
ties, A llocations, P rices . I t  a p p e a rs  a s  P a r t  2 of 
th is  issue. A d d itio n a l ch an g es since P a r t  2 
w en t to  p ress  a p p e a r  in P a r t  1, p. 53.

PRIORITIES W a r o rd ers  w ill be r e 
ra te d  to  p e rm it of m ore 

flex ib ility  in  th e  p rio ritie s  sy s tem  (p. 57). N ew  
ra tin g s  w ill be AAA, AA-1, AA-2 an d  so on. 
As a re su lt  A -l-a  soon will be a  low  ra tin g .

P R O D U C T I O N S teel in g o t p roduc
tion  lo st 1 po in t 

la s t week, d ro p p in g  to  97 Vz p e r  ce n t (p . 51). 
N eed fo r  re p a irs  accoun ted  fo r  som e of th e  loss 
b u t th e  m a jo r  cause  w as lack  of sc rap . S crap  
ou tlook  fo r  n ex t F a ll a n d  W in te r  a re  r a th e r  
gloom y. On th e  o th e r  h an d  th e  nationw ide drive 
fo r  iron  an d  stee l scrap , to  beg in  th is  m onth , 
an d  to  be sp earh ead ed  by  a  g ig a n tic  a d v e rtis in g  
cam p aig n  to  be conducted  by  th e  A m erican  Iro n  
an d  S teel In s titu te ,  m ay  ch an g e  th e  rec en t trend , 
p a r tic u la rly  because it  is e s tim a te d  th a t  d o rm a n t 
sc ra p  now  com es to  som e 5,000,000 to  8,000,000 
tons (p. 52).

W a r p roduction  con tin u es to  gain . W a r sh ip 
m en ts  by  th e  au tom ob ile  in d u s try  in  A p ril w ere 
46 p er cen t g re a te r  th a n  in  F e b ru a ry  (p. 54).

On the  o th e r  hand , m ore in stan ces a re  rep o rted  
w here m a n u fa c tu re rs  o f w ar goods a re  h a n d i
capped  by  in ad eq u a te  s tocks of c e r ta in  p a r ts  
here  an d  th e re  needed fo r  com pletion  of a s 
sem blies (p . 129). S uch cases u su a lly  a re  due 
to  sh o r ta g e s  of m a te ria l.

T he B u reau  o f M ines is being reo rgan ized  to  
exped ite  p roduction  of s tra te g ic  an d  c r itica l m in 
e ra ls  fo r  th e  w a r  p ro g ra m  (p. 5 8 ) ; new  processes 
it  h a s  developed w ill be p u t to  w ork.

Im p o rts  o f B oliv ian  tin  ores an d  co n c en tra tes  
will be en la rg ed  (p. 58).

S U B S T I T U T I O N
sto ck in g  th e  N E  stee ls  so a s  to  be in a  position  
to  supp ly  sm all lo ts  of th em  fo r  ex p e rim en ta l 
purposes (p . 70).

S ince th e  U n ited  S ta te s  o b ta in s  coba lt from  
th e  B elg ian  Congo, th e  possib ilities th a t  these  
supp lies m ig h t be cu t off focuses a t te n tio n  on 
su b s titu te s  fo r  th is  e lem en t in coba lt h igh-speed  
s teels  an d  o th e r  ap p lica tio n s w here  red -h ard n ess  
is necessary . A nalys is  of a re p o r t on th is  s i tu a 
tion  is tim e ly  (p. 80).

T E C H N I C A L W. C. T ro y  an d  W. E . 
M ahin con tinue  th e ir  

d iscussion  on h e a t tr e a tin g  o f ch rom ium -carbon  
s ta in le ss  s tee ls  (p. 82). . . C. E . S im s an d  F . B. 
D ahle of B a tte lle  M em orial In s t i tu te  p o in t ou t 
(p. 86) how  co n v e rte rs  can  expand  c a p ac ity  fo r  
p ro d u cin g  steel ca s tin g s . . . H ig h ly  developed 
crane  cab  a ir  co n d itio n e rs  (p. 89) occupy only  
one sq u a re  foo t o f cab floor space.

T he fa c t th a t  m o st an y  a rc  w elding o p e ra to r  
can  follow  a  seam  w ith  h is  e lec trode  a t  ra te s  
ap p ro ach in g  3600 fee t p er h o u r in d ica tes  th a t  
th e re  a re  p o te n tia l w eld ing  speeds m uch  in 
excess of u su a l m an u a l a rc  w eld ing  speeds, say s 
E . W. P. S m ith  (p. 90) as  he po in ts  o u t th a t  it 
is possib le to  inc rease  a rc  speeds now  to  w eld 
m ore effectively. H e show s how  8500 tra in e d  
w elding o p e ra to rs  could  be m ade ava ilab le  im 
m e d ia te ly  if  on ly  h a lf  o f p re se n t w eld ing  w ere 
speeded by  changes now  possible.

B e tte r  m a te r ia ls  h an d lin g  schem es described  
b y  F . L. S p an g le r (p. 100) a re  found  to  double 
th e  n u m b er of eng ine  te s ts  p e r  cell in th e  Buick 
M oto r p la n t now  p ro d u cin g  la rg e  double-row  
rad ia l a i rc ra f t  eng ines fo r  th e  a rm ed  forces.

M A R K E T S
price ce iling  (p. 54).

C e rta in  excep tions a re  a l
low ed u n d e r th e  iron  ore
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R VERS Oll STEEI-5ERVIIE

to Save Critical M etals
TO  HELP conserve nickel, chrom ium , vana
dium and o ther scarce metals, the W ar P ro 
duction B oard’s ablest m etallurgists have 
developed NE (N ational Em ergency) Alloy 
Steels. These new steels contain relatively 
small quantities of alloying elem ents in such 
com bination as to produce physical p ro p er
ties usually attributed to steels of much h igher

Carburizing Grades
NE 4023 and NE 8620.

To Replace A IS I and SAE  

Nos. A  2300, A  2500, A  3100, 

A  4100, A  4600, A  5100, A  6100.

Only lim ited data on heat-treatm ent response 
o r physical properties w ill be available when 
NE Alloys are first ready for shipm ent. The 
W PB is anxious to know  how  these new 
steels will function and requests all NE Alloy 
users to repo rt results in w ork ing  with these 
new steels. Ryerson will cooperate fully w ith

alloy content. The W ar P roduction  Board 
stipulates the use of the new NE Alloys to 
replace the standard SAE and AISI Alloy 
Steels for a w ide range of applications.

Ryerson NE Alloy Steel stocks in six speci
fications, all fine grain , will be available 
shortly; and,will consist of sizes rang ing  from 
Vi-inch to 7-inch rounds, in three groups:

High Hardening Grades 
NE 4047 and NE 8749.

To Replace A IS I and SAE  

Nos. A  2300, A  3100, A  3200, 

A  4100, A  4600, A  6100.

users, supplying laboratory  test data, and 
all o ther available inform ation.

• • •

If you now use Alloy steel, let Ryerson help 
you in adapting NE Alloys to your require
ments wherever possible. W rite, w ire o r 
phone the nearest of the ten Ryerson plants.

Medium Hardening Grades
NE 4042 and NE 8744.

To Replace A IS I and SAE  

Nos. A  2330-35, A  3130-35, 

A4130-35, A5130-35, A 6 1 30-35.

JO S E P H  T . R Y E R S O N  & S O N , Inc., C h icag o , M ilw au k ee , St. L ouis, 
C in c in n a ti, D e tro it , C leveland , B uffalo, B o s to n , P h ila d e lp h ia , J e rse y  City
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July 6, 1942

LABOR POLICY WILL GET WORSE BEFORE IT GETS BETTER

This nation's wartime labor policy is going from bad to worse. It 
is difficult to see how the findings of the Fact-Finding Panel of 
the National War Labor Board in the dispute between the employers 
and employes of "Little Steel" can result in anything but confusion 
and demoralization. •

We say this reluctantly and with full realization of the fact that 
the members of the panel were in a tough spot. Undoubtedly they 
worked sincerely and hard to make the best of an assignment made 
difficult by past errors in wartime labor policy.

Nevertheless, they have turned in a report that is loaded with dyna
mite. It is no exaggeration to say that the implications of their 
"findings" constitute a greater threat to national security than 
would have resulted from an outright grossly unfair decision in the 
"Little Steel" case.

Finding No. 1 in the panel's report is that all four companies "are 
able" to pay the requested wage increase of $1 per day. Are we to 
assume from this that "ability to pay" henceforth is to be a deter
minant in the fixing of wage scales? If so, we are in for serious 
trouble.

For instance, how many employes would be willing to have their wages de
termined by "ability to pay" in time of depression? Also, if "ability 
to pay" is to be a factor, what will happen to employes of companies 
which operate in red through frequent and sometimes extended periods?
The mere reference to "ability to pay" by the panel will prove to be 
another tactical error in the long list of blunders in wartime labor 
policy.

In Finding No. 8 the panel expresses its belief that "general economic 
conditions are the principal cause of changes in wage rates." It is 
difficult to reconcile this naive statement with the very apparent 
policy of NWLB to encourage pressure blocs, politics and expediency 
to supplant economic conditions as the major determinant in fixing 
wages.

The panel is curiously silent about President Roosevelt's recent ad
monition to stabilize wages as a curb against inflation. It also ig
nores the fundamental question of what is reasonable compensation for 
service rendered.

Regardless of how the steel wage dispute turns out, this nation should 
begin now to divorce wage policy from politics.

Editor-in-Chief
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In fla tion  Inev itab le  

If W ages Are Increased, 

“Little Steel” Declares

Protests to W a r  Labor Board aga in st pane l's "a b le -to -p a y "  report 

. . . "F in d in g  o f F a cts" in conflict w ith President's policy, threatens 

serious m aladjustm ents . . . Board  faces union labor pressure group

W A S H IN G T O N
"IN V ITA TIO N  to in flation” w as 

issued la s t w eek by a fact-finding 
panel of the N ational W ar L abor 
B oard w hich repo rted  fou r independ
en t steel com panies w ere “able to 
pay” Sl-a-day w age inc rease  to em 
ployes. T his w as th e  genera l view 
in W ashington—outside of o rg an 
ized labor circles—as th e  board p ro 
ceeded to h ea r  final a rg u m e n ts  by 
rep resen ta tiv es  of com panies and 
unions. ‘

I f  sanctioned by the  board, the 
panel's  “fac ts”, i t  w as staceu, will 
touch off aji in fla tionary  sp ira l which 
will w reck the  anti-inflation p rog ram  
enuncia ted  by the P resid en t «.pril 
28; will have d isastrous effects on 
o u r w ar-tim e economy, and lay 
the groundw ork  fo r  se rious post-w ar 
m alad justm en ts.

T he panel’s rep o rt w as considered 
to be a d irect con trad iction  to  Mr. 
R oosevelt’s  adm onition to la 
bor: “You will have to forego  h igh
e r  w ages fo r  y o u r p a rticu la r  job 
for the du ration  of the  w ar.”

T he rep o rt affects not only the 
four com panies involved, not only 
the steel industry  as a whole, but 
all industry . Steel long has been 
a bellw ether—along w ith  the  au to 
m otive in d u stry —as reg a rd s  wages. 
R ecords show  th a t soon a f te r  the 
steel in d u stry  o r the au tom otive in 
d u stry  h as  g ran ted  w age increases, 
th e re  has  been a general and com 
p arab le  rise  in  all w ages. I t  hap
pened in 1936, in 1937 and in 1941. 
I t easily  can happen  again.

T h e  repo rt, based upon the  reaso n 

*

ing th a t the  requested  increase 
would cost the com panies involved 
only a m ino r su m —the bulk to be 
com pensated by low er federa l taxes 
—drew  w idespread criticism  in 
W ashington  and elsew here.

One W PB official declared it w as 
“w orse th an  T o b ru k ”, and th a t  if 
it w ere  approved by the board it 
would be “w o rse  th a n  P earl H a r
bor”. B usiness m en, econom ists and 
com m entato rs here sa id  th a t if  the 
board issues a “d irective” to  g ra n t 
the  increase the  price contro l sy s
tem  so laboriously  bu ilt up will 
crack  wide open.

Split on Union S ecurity
A 12%-cent increase  in w ages— 

w hich the panel found the  “juittle 
S teel” com panies “able to pay ”— 
would cost the stee l in d u stry  $160,- 
000,000 annually . I f  extended to 
th e  ra ilroads, the ca rrie rs  w ould be 
forced to  increase  w ages by $375,- 
000,000. F o r  all industrie s covered 
by old age and su rv ivo rs  insurance, 
the  increased  cost w ould be $8,600,- 
000,000. T otal w age increase is es
tim ated  to  am oun t to abou t $9,000,- 
000,000, if  com parable increases a re  
g ran ted .

I f  em ployes in o th e r  industrie s 
should  not receive com parab le in
creases in th e ir  w ages, they would 
su ffe r a d isp ropo rtiona te  burden 
of the  w ar e ffo rt in com parison w ith 
the steelw orkers.

T he panel sp lit on the issue of 
union secu rity . T he S teel W orkers 
O rganizing C om m ittee (now  the 
U nited S tee lw orkers of A m erica) re 
quested  a  union shop. In  ea rlie r

d irectives the NW LB ordered  “m ain 
tenance of m em bersh ip” in s im ilar 
cases.

D ecision by th e  board on the 
panel’s  rep o rt w as aw aited  w ith 
g rave  m isgivings. Upon its  action 
m ay re s t  the board ’s  own fu tu re . 
I t m ay  g ra n t the  w age increase 
w hich would ap p e ar to be in conflict 
w ith  the P res id en t’s  policy, or, it 
m ay incu r th e  w ra th  of organized 
labo r by repud ia ting  the w age in 
crease and upholding the  anti-infla
tion program .

W hatever action it m ay tak e  will 
be w eighed in th e  “cou rt of public 
opinion”, a s  w as ap tly  phrased  by 
E dw ard  L. R yerson , chairm an , In 
land S teel Co., in  a s ta te m en t ’ 
the  board la s t week. H e spoke “not 
to m ake an  a rg u m en t, but to p re
se n t point of view.” H e questioned 
the board ’s  pow er to im pose the 
w age increases dem anded by the  un 
ion o r to  im pose any  fo rm  of union 
security .

F ind ings by the panel w ere gen
erally  considered susceptib le to 
specific criticism . A pril 1, 1941, 
w as selected as a  base fo r com 
p aring  w ages w ith  the  increased 
cost of living as  of M arch 15, 1942. 
H ad M arch 1, 1941, been chosen as 
the living cost basis, it could have 
been dem onstra ted  th a t w age in 
creases and liv ing costs w ere p a ra l
lel fo r  the  y ea r  follow ing. Steel 
w ages w ere ra ised  10 cen ts an 
hou r effective A pril 1, 1941. Selec
tion of the  w age level as of th a t 
date  w as criticized as “obvious eva
sion and favoritism  in bookkeeping.”

A nother fallacy  in the re p o rt is 
the assum ption  th a t if the com 
panies a re  “able to pay ” the in 
crease  should be g ran ted . W hile, 
as the  panel po in ts out, th e  com 
panies would have to pay only 6 
o r 11% p e r cen t of the  increase 
asked, it is doubtfu l th a t  th e  union 
would ag ree  to base w age ra te s  on 
the  “ab ility  to pay ” a f te r  the  w ar 
is over and  opera tions a re  lower. 
F u rth e rm o re , by reducing  federal 
revenue by exem pting  a  la rg e  seg 
m en t of o therw ise  taxab le  income, 
a  g re a te r  bu rden  is placed upon 
o th e r  tax p ay e rs  w ho m ay no t be so 
fo rtu n a te  as to have a recom m enda
tion fo r  a  w age increase.

P anel w as com posed of A rth u r  S. 
M eyer, N ew  Y ork B oard of M edia
tion, rep resen tin g  the  public; C yrus 
S. Ching, vice president, U nited 
S ta te s  R ubber Co., rep resen tin g  the 
em ployers; and R ichard  T. F rank- 
ensteen, U nited A utom obile W orkers 
of A m erica, rep resen tin g  the em 
ployes.

I ts  rep o rt w as v igorously  p ro 
te sted  by rep resen ta tiv es  of the 
com panies involved, on both  the 
w age increase  and  the  union secu r
ity  issues w hen public hearings 
opened before the  fu ll board, 
W ednesday.

E. G. Grace, p residen t, Bethle-
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M urray  m ad e  the o p en in g  s ta te m en t in  su p p o rt oi the 
u n io n 's  d e m a n d  for a  S l-a -d ay  w a g e  in c re ase  a n d  union 
secu rity . Show n is a  scen e  oi the o p en in g  session . NEA

HEARINGS on the  "Little S teel"-U nited  S teelw orkers ol 
A m erica  c ase  o p e n e d  la s t W e d n e sd a y  before  the  N a tional 
W ar L abor Board in  W ash ing ton . CIO P residen t Philip

hem  Steel Co., said : “T here is
no place fo r  opportun ism  by an y 
one in these critical days. T hat 
applies both to in d u stria l w ages and 
to industria l profits. In d u stria l p ro f
its, in m y opinion, ough t not to 
exceed a conservatively  fa ir  level. 
W henever they  do, they should  not 
be used to increase  re tu rn s  to in
vesto rs nor as  general w age ad
vances fo r w orkers, but should  be 
used to help pay the cost of w in
ning the w ar.”

T. F. P atton , general counsel fo r 
Republic S teel Corp., objected to 
the w age increase on the following 
grounds:

“1—The increase would be in vio
lation of th e  national w age stab ili
zation program .

“2—T here  a re  no substandard  
w age levels in Republic, by com 
parison  to o ther com panies or o ther 
industries, on w hich to ground any 
o rder fo r a w age increase.

‘3—T he fac t th a t m en in som e 
o ther industrie s w ork ing  m any 
hours of overtim e a re  receiving 
la rg e r  net w ages is not proper 
g round  fo r ra ising  base ra te s  in 
steel.

“4—The proposed w age increase 
is not justified  on the ground  of 
r ising  living costs. F rom  A ugust, 
1939, to M arch, 1942, steel weekly

w ages have increased 23.7 per cent 
and liv ing costs only 13.7 per cen t.” 

R ejection of the  union’s dem ands 
is requ ired  by the “h ighest consid
era tion  of public policy,” John  Gall, 
counsel fo r Y oungstow n Sheet & 
Tube Co., told the board. Mr. Gall 
said the in d u stry ’s ability  to pay 
the requested  w age increase, as

“I ap p e ar before your board, not 
to  m ake an arg u m en t, but to p resen t 
a point of view,” said Mr. Ryerson. 
“My purpose is to s ta te  c learly  the 
deep convictions th a t  In land  Steel 
holds w ith  respect to the  v ita l issues 
w hich a re  a t  s tak e  in th is case . . .

“I f irs t re fe r  to w h a t is called 
union security . You have overruled  
o u r p ro tes t and  have declared  th a t 
you possess th e  au th o rity  to decide 
th is question. I shall, therefo re , not 
pursue th a t  m a tte r  fu r th e r  a t  th is 
tim e, but w e m ust rese rv e  the rig h t 
to  question  your au th o rity  in the  
forum  of public opinion. W e do not 
believe th a t  the  people of the  United

found by the panel, w as no t es tab 
lished by the record.

All the com panies reg istered  oppo
sition to the checkoff and union se
cu rity  dem ands.

If  any w age increase is g ran ted  
by the board, it will be re troac tive  
to the date  of certification of the 
case, April 24.

S ta te s  have acquiesced in tak ing  
from  C ongress the  pow er to  lim it 
th e  personal freedom s of the  m illions 
of w orkers th roughou t th e  nation . 
H owever, since you believe th a t  you 
possess th a t im m ense pow er, I  a d 
d ress  m yself d irectly  to the  respon 
sib ility  w hich re s ts  upon you in the 
exercise of it.

“In  the  public d iscussion of the 
question  of union security  th ree  te sts  
have em erged  w hich a re  claim ed to 
ju s tify  its  req u irem en t in p a rtic u la r  
cases. T hese a re : F irs t, in ter-union 
r iv a lry  in the  p la n t; second, a n ti
lab o r bias of the em ployer; and 
th ird , the  effect on w ar production.

“Court of Public Opinion” To Judge 

W L B ’s Decision, W arns E. L. Ryerson
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‘‘N ot one of these  fac to rs  ex ists in 
the  case of In land .

“T here  is no in ter-union r iv a lry  
a t In lan d  p lan ts . T he N atio n a l L ab o r 
R elations B oard  has  determ ined  th e  
b a rg a in in g  u n it an d  th e  b a rg a in 
ing agency. N o one questions th a t 
th is union is the  exclusive b a rg a in 
ing rep resen ta tiv e .

“In land  is no t p u rsu ing  an  a n t i
union policy. F o r live y ea rs  honest 
collective b arg a in in g  has gone fo r
w ard  in ou r p la n t w ith  th is  union. 
E very  m em ber of the  local know s 
th a t to  be true , and  a t  th is  m om ent 
we a re  p rep a red  to  sign a co n trac t 
w hich w e nego tia ted  su b s tan tia lly  
to com pletion la s t fall, except fo r  
the m a tte rs  h e re  in  issue.

“W ar production  a t  th e  In land  
p la n ts  could n o t be im proved by 
union m ain tenance. Since long  be
fore P e a r l H a rb o r  o u r p la n ts  have 
been ru n n in g  in excess of ra te d  ca
pacity.

“I  say  to you, the re fo re , th o u g h t
fully, th a t  if you should o rd er In 
land to  accept union m ain tenance 
the  public of the  U nited S ta te s  
could d raw  but one conclusion. They 
w ould be forced to  believe th a t  you 
had com m itted  yourselves to  a social 
fo rm ula w hich you have determ ined  
sha ll be im posed upon A m erican  in 
dustry . By such ac tion  you would say

Briefly sum m arized, the  h igh ligh ts 
of th e  p ane l’s findings a re  as fo l
lows:

1. “T he panel finds th a t  a ll fo u r 
com panies a re  ab le  to pay  th e  r e 
quested  w age increase  of $1 a day .’’

2. “P ro fit tax es  rep re se n t the  gov
e rn m e n t’s opinion of th e  ex ten t to 
w hich th e  governm en t should sh a re  
in the  ne t profits of business a f te r  
all o th e r  expenses, includ ing  labo r 
costs, have been deducted. To p ro 
pose th a t  w ages should be affected 
by p rofit taxes, is to  propose th a t 
la b o r’s re tu rn  should be conditioned 
by the  g o v ern m en t’s im post on in 
d u stry .”

T he com panies’ ea rn in g s before 
federa l p ro fit taxes  a re  am ple and 
rep rese n t th e  p roper c rite rion  of 
ab ility  to  pay, th e  panel pointed out. 
The panel also  pointed out, how ever, 
th a t  th e  com panies w ould pay only 
a  sm all p a r t  of an y  increased  labor 
costs—11 Vi p e r cent u n d er the  T re as
u ry  profits ta x  proposal and  6 per 
cen t u n d er th e  W ays and  M eans 
proposal. T he balance w ould cost 
the  com panies nothing.

3. “T he panel finds th a t  if a  w age 
increase, o therw ise  proper, is w ith 
held because of its  effect on govern
m en ta l revenues p e r  se, such w ith 
hold ing  w ould involve an  u n au th o r
ized ta x  on w o rk e rs .”

4. T he panel found th a t  in M arch, 
1941, th e  m o n th  befo re  th e  steel

E. L. Ityerson

to A m erican  in d u stry  th a t  you have  
em barked  upon social leg isla tion .

“On the  econom ic aspec t of th is 
case, it m u st be c lea r  to  a ll in te lli
g en t people th a t  th e  question  of 
w h e th e r the  steelw orkers should be 
g ra n te d  a  w age  increase  of $1 a day  
is a  n a tio n a l question . I ts  im pact 
upon the  business of our com pany 
would be re la tiv e ly  u n im portan t, 
b u t its  im pact upon the  nation  
would be serious. T he governm ent 
would pay  abou t 90 p er cen t of any

w age in c rease  la s t year, the  hourly  
ea rn in g s  in  th e  d u rab le  goods in 
dustrie s  w ere  12 p er cen t less th a n  
they  w ere  in  th e  stee l industry . D ur
ing  th e  p a s t year, th is  re la tio n sh ip  
has  changed  so th a t  fo r  th e  y ea r 
1942 the  panel es tim ates  th e  hourly  
ea rn in g s  in  d u rab le  goods w ill be 
only 7.9 p e r cen t less th a n  steel, a 
sh if t of 4.1 p e r  cent.

In  M arch, 1941, th e  hou rly  e a rn 
ings in a ll m a n u fa c tu rin g  industries 
w ere  20 p er cen t less th a n  steel, 
w hereas, fo r  th e  y e a r  1942 th ey  are  
es tim ated  to be only  17.2 p e r  cent 
less, a s h if t  of 2.8 p er cent.

E xpect G rea te r S h ift
T he panel e s tim a tes  an  even 

g re a te r  sh if t in  th e  re la tionsh ip s, 
w hen calcu la ted  on a w eekly  basis. 
I ts  figures show  th a t  in M arch, 1941, 
the  w eekly  ea rn in g s  in du rab le  
goods w ere  4.2 p e r cen t less th a n  the  
w eekly  ea rn in g s  in  steel, w hereas 
fo r  the  y e a r  1942 du rab le  goods will 
be 7.8 p e r  cen t above steel, a sh ift 
of 12 p er cent. In  M arch, 1941, th e  
w eekly ea rn in g s  in  a ll m a n u fa c
tu rin g  w ere  16.6 p e r  cen t below steel, 
w hereas, fo r  th e  y ea r  1942 they  w ill 
be only 7.5 p e r  cen t below, a sh ift 
of 9.1 p er cent.

5. T he p an e l’s e s tim a tes  have  been 
m ade on the  assum ption  th a t  th e re  
w ill be no inc rease  e ith e r  in  w age 
ra te s  o r  in hours of w ork  a f te r  the

w age inc rease  g ra n te d  and  th e  effect 
of th is upon the  n a tio n ’s burden  of 
deb t and upon the en tire  w a r  econ
om y w ould be f a r  reach ing .

“C erta in ly  th e  public believes th a t 
the P resid en t of the  U nited S ta tes, 
fro m  w hom  alone th is  board  d raw s 
its pow er, issued a d irec tive  to you 
g en tlem en  in h is recen t rad io  a d 
d ress to  the  nation .

“H e said : ‘W e m ust stabilize
w ages.’

“Does anyone th in k  fo r  a  m om ent 
th a t it w ould be a  step  tow ard  th e  
stab iliza tion  of w ages fo r  th is  board 
to g ra n t  to  the  s tee lw orkers  any  
increase, w hen it m u st be obvious 
to  a ll th a t  w h a te v er inc rease  is here 
g ran te d  w ill fo rth w ith  be dem anded 
by every  o th e r  union in th e  co u n try ?

“Or, can  anyone believe th a t  the 
m inim um  hourly  ra te  of 72% cents 
app ly ing  to  3 p e r cen t of ou r em 
ployes and  the av e rag e  hou rly  e a rn 
ings of $1.03 covering a ll of ou r em 
ployes a re  su b stan d a rd —even com 
pared  w ith  p rese n t d ay  liv ing  costs? 
And, I  m ay  add th a t  ou r av e rag e  is 
5 cen ts above the  in d u stry  average.

"A nd on th is  issue, a s  on th a t  of 
union security , the  en tire  public of 
the  U nited S ta te s  aw a its  you r deci
sion in  th is  case w ith  g re a te s t 
an x ie ty  as to w h a t th e  consequences 
m ay  be.”

W age Report
m onth  of May, 1942. T he panel, how 
ever, has  d raw n  a tten tio n  to  th e  fa c t 
th a t  it is h igh ly  p robab le  th a t  hours 
of w ork  w ill con tinue to  inc rease  
th ro u g h o u t th e  year, except in steel. 
S teel is a  th ree -sh ift in d u stry  w o rk 
ing a t  capac ity  and  th e re  is no e las
tic ity  fo r  increase  of hours. T he fa ir 
ly  s tab le  w eekly hours w orked  in 
stee l and  th e  con tinually  increasing  
hours in d u rab le  goods and  a ll m a n u 
fac tu rin g  have accounted in  g rea t 
degree, accord ing  to  th e  panel, fo r  
th e  sh if t in  re la tio n sh ip s w hich h av e  
occurred  d u ring  th e  p a s t year.

6. “T he panel fu r th e r  finds th a t  
a  g re a te r  w eig h t is n o rm ally  given 
to  hou rly  ea rn in g s  because hourly  
ea rn in g s  fix costs and  because it is 
p roper th a t  th e  w o rk e r should  be 
paid  accord ing  to  the  ex ten t of h is 
lab o r . . . W eekly ea rn in g s  should 
be given m ore th a n  th e ir  usual 
w eigh t in the  p resen t de term ina tion  
of a  ju s t  w age fo r  th e  stee lw o rk ers .”

T he panel also  found th a t  th e  
com parisons betw een stee l and  d u r
ab le goods and  steel and all m an u 
fac tu rin g  a re  p ertin en t, though  the  
fo rm er is m ore to  th e  point. I t  also  
found th a t  “c o n tra s ts  betw een p re s 
en t com para tive  re la tio n s of in 
dustrie s  and  p a s t co m p ara tiv e  re la 
tions a re  pertin en t, though  n o t con
tro llin g .”

7. “T he panel finds th a t  from  
M arch, 1941, to  M arch, 1942, th e  cost

H ighlights of P anel’s “Able-To-Pay”
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N A T I O N A L  W A R  L A B O R  
BOARD th a t  w ill decide th e  big is
sue in the “L ittle  S teel” controversy  
w as appointed early  in J a n u a ry  by 
P residen t Roosevelt, and replaced 
the  N ational D efense M ediation 
Board.

F o u r m em bers of W ar L abor 
Board a re  officials of labor unions.

F o u r m em bers a re  business men, 
to rep rese n t em ployers.

T hree  m em bers a re  un iversity  
p rofessors, to  rep rese n t the  public.

A fo u rth  m em ber in th is group is 
a  p a ten t law yer, se rv ing  as cha irm an  
of the  board.

Seated, le ft to ric lit:
George W. Taylor, U niversity  of P en n 

sy lvan ia  economics departm ent, vice 
chairm an  of th e  board.

C hairm an W illiam  H. Davis, New York 
p a ten t a tto rney .

F ran k  P. G raham , president. U niversity 
of N orth  C arolina.

S tanding, left to righ t:
E. J. McMillan, president, S tandard  

K nitting  Mills Inc.
M athew  W oll, vice president, Am eri

can Federation  of Labor.

W alter C. Teagle, chairm an, S tandard  
Oil Co. of N. J.

A. W. Havvkes, president, Congoleum- 
N alrn Inc., and president, United S ta tes  
Cham ber of Commerce.

R oger Lapham , president, Am erican 
H aw aiian  S team ship  Co.

George Meany, sec re ta ry -treasu re r, 
AFL.

Thom as Kennedy, sec re tary -treasu re r, 
United Mine W orkers of America-CIO.

R. J. Thom as, president, United A uto
m obile W orkers-CIO.

A tw e lfth  m em ber, D ean W ayne L. 
Morse, U niversity  of Oregon Law School, 
w as not p resent when photo w as taken .

of liv ing  fo r  steel tow ns advanced 
14 p er cen t; av e rag e  w eekly  e a rn 
ings in  the  steel in d u stry  advanced 
ap p rox im ate ly  13.1 p er cent, and 
av e rag e  hou rly  ea rn in g s advanced 
app rox im ate ly  14.6 p e r  cen t.”

T he panel then  com pared the 
changes in  the  cost of liv ing  w hich 
had ta k en  place since the  general 
steel w age increase  in A pril, 1941, 
w ith  the  changes in w eekly e a rn 
ings since A pril, 1941, and con
cluded:

“T he panel believes th a t  w eekly 
ea rn in g s a re  the  p roper criterion  fo r 
m easu rin g  the  im pact of ris ing  liv 
ing  costs and th e re fo re  finds th a t 
the buying  pow er of the ea rn in g s of 
th e  steel w o rk e r has  decreased  a p 
p rox im ately  13.3 p e r cen t since the 
la s t g en e ra l change of w age ra te s  
in th e  steel in d u stry .”

8. “In land  has said  th a t  in the 
past, increase  in steel w ages sp read  
like w ildfire th ro u g h o u t the  o ther 
industries in the  coun try  and  th a t 
th e  sam e th in g  w ould happen  
ag a in  . . . The panel believes th a t 
g en e ra l econom ic conditions a re  the  
p rincipal cause of changes in w age 
ra te s , r a th e r  th a n  an y  specific 
change in a p a r tic u la r  industry  . . .

“I t  is c lea r th a t th e  national 
m oney incom e sh a re s  im portance 
w ith  th e  consum er’s pie, and  th a t, 
though  the  la t te r  w ill sh rink , the 
fo rm er w ill grow . To ask  lab o r to 
accept less th a n  its p ropo rtiona te  
sh a re  of th e  n a tio n ’s m oney income 
in o rd er to p reven t la b o r from  ac
qu iring  too m uch pie leaves out of 
account th a t m oney has value even 
w hen it m ust be saved.”

9. “In land  and Y oungstow n a re  
e ith e r p resen tly  com plying w ith  or 
a re  w illing  to  com ply w ith ” the 
un ion’s req u est fo r a  m inim um  daily 
w age g u aran tee . “G ran tin g  th e  re 
quest would involve no d irec t add i
tional cost to  th e  com panies.”

10. “The functions of th is  union, in 
p a rticu la r, a re  today  of v ita l sig
nificance and  its m ain tenance  is so
cially  des irab le  . . . Union security , 
in th e  fo rm  of m ain tenance of m em 
bership , un ited  w ith  the  check off 
w ould— (a) m ake shop conditions 
m ore peaceful by d im in ish ing  fric 
tion and  e lim ina ting  the  so lic ita
tion of dues, (b) reduce th e  cost of 
dues’ collection and  benefit the 
union accordingly, (c) re lease  the 
tim e of union m em bersh ip  and 
m an ag em en t addressed  to  the  elim-

ination  of grievances and to a con
certed  effort to  achieve m axim um  
production .”

C yrus Ching d issen ts from  this 
finding because “he does not believe 
union m ain tenance  should be im 
posed in these  cases.” R ichard  T. 
F ra n k en ste en  d issen ts because "he 
finds the  fac ts  in these cases w a r
r a n t . . . th e  union shop.” T he panel 
w as unanim ous on every th ing  except 
this issue.

O ther excerp ts from  the panel’s 
report follow:

“1. T he United S tee lw orkers of 
A m erica h as con tracts  w ith  firm s 
producing 60 per cent of the to tal 
tonnage of the en tire  steel in d u stry  
covering m ore than  600,000 em 
ployes. T h is does not include the 
fo u r com panies involved in th is case, 
w hich produce abou t 32 per cen t of 
the to ta l tonnage.

"2. T he un ion’s dues a re  $1 a 
m onth. The in itia tion  fee is $3. The 
union has never levied special a s 
sessm ents.

“3. T he union w as designated  the 
sole collective barga in ing  ag en t in 
the p lan ts  of the fo u r com panies in 
th e  su m m er and fall of 1941 when 
it won N ational L ab o r R elations
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Board elections in B ethlehem  by a 
m ajo rity  of 70 p er cent and showed 
the N LRB by a check of union m em 
bersh ip  records th a t betw een 70 per 
cent and 75 p er cent of the eligible 
em ployes in the o th e r  th ree  com 
panies w ere m em bers of the union.

“4. T he union bases its dem and 
fo r a general w age increase  of $1 
a day on the follow ing a rg u m en ts: 

“ (1) The s tee lw o rk er has  not 
received his sh a re  of th e  sav ings 
th rough  increased  productive effi
ciency in the steel industry .

"(2) The w ages of th e  steelw ork 
e r  a re  inadequate  w hen judged  by 
s ta n d ard s  of hea lth  and decency.

“ (31 T he com panies a re  able to 
pay the increase  dem anded.

“ (4) C om parable w ages ju s tify  
the dem and.

“ (5) T he change in the cost of 
liv ing justifies the dem and.”

“5. T he panel finds th a t the  un 
ion canno t ground a dem and fo r a 
w age increase  on the reallocation  
of sav ings th rough  increased produc
tive efficiency in the steel in d u stry .”

Number? of
1939 Em ployes
S entem ber ........................ 502,000
October ..............................  545,000
N o v e m b e r .......................... 561,000
D ecem ber .......................... 563,000

1940
Ja n u a ry  ............................ 556,000
F eb ru a ry  .......................... 538.000
M arch ................................  514,000
A pril ..................................  503,000
M ay ....................................  510,000
Ju n e  ....................................  535,000
Ju ly  ....................................  549,000
A u g u s t ................................  560,000
S eptem ber ........................ 565,000
October ..............................  568,000
N ovem ber ........................ 577,000
D ecem ber .......................... 585,000

<941
' a n u a r y ..............................  598,000
F eb ru a ry  .......................... 603,000
M arch ................................  613,000
A p r i l ....................................  621,000
M ay ....................................  632,000
Ju n e  ..................................  638,000
Ju ly  ....................................  648,000
A ugust ..............................  654,000
S eptem ber ........................ 652,000
O ctober ..............................  646,000
N ovem ber ........................ 645,000
D ecem ber .......................... 646,000

1942
J a n u a ry  ............................ 651,000
F eb ru a ry  .......................... 651,000
M arch ................................  653,000
A pril ..................................  654,000
M ay ....................................  656,000

“6. The av erag e  annua l incom e 
of steel w orkers w as $1926.72 in the 
y ea r  1941 . . . The panel finds th a t 
the union has not susta ined  its  con
ten tion  th a t w ages in  the  steel in 
d u stry  a re  inadequate  w hen judged 
by s ta n d a rd s  of health  and decency.” 

“7. T he $1 a day increase would 
cost B ethlehem , $23,000,000; R epub
lic, $16,500,000; Y oungstow n, $4,700,- 
000; Inland, $3,300,000.

“The 1941 ea rn ings of the four 
com panies before federa l profit taxes 
w ere: Bethlehem , $119,758,000; Re
public, $70,288,000; Y oungstow n, 
$37,624,000; Inland, $38,079,000.

“8. I f  the  union receives the  $1 
a day increase, th e  1942 ea rn in g s 
of the com panies p rio r  to Federal 
profit taxes would be in round  fig
u res as follow s: Bethlehem , $90,-
000,000; Republic, $50,000,000; 
Y oungstow n, $30,000,000; Inland, 
$30,000,000.

“I t will be noted th a t in each case 
the figure is su b stan tia lly  g re a te r  
than  any  year in the 1931-1940 dec
ade, and is in the case of Bethle-

T otal
A verace
E arn ings A verage

P ayro lls P er H our H ours
(dollars) (cents) P er W eek

69,735,000 84.7 35.0
83,421,000 84.6 38.0
86,682,000 84.7 39.5
84,537,000 85.0 36.9

82,826,801 83.5 37.1
70,846,559 83.4 34.1
68,767,962 83.6 32.3
67,724,000 83.6 33.4
75,184,000 85.1 35.7
77,388,000 85.9 35.9
82,215,000 85.6 36.5
83,837,000 85.1 36.7
82,068,000 85.4 36.5
90,768,000 85.6 39.4
87,921,000 86.2 38.2
91,233,000 86.5 37.6

96,234,000 86.6 39.2
89,586,000 86.9 39.4
98,025,000 87.7 38.5

108,557,000 97.1 39.4
115,267,000 98.1 39.7
110,504,000 99.2 38.2
114,059,000 99.1 37.8
112,757,000 98.5 37.2
110,392,000 98.2 37.8
118,890,000 98.3 40.0
109,856,000 99.0 37.6
117,221,000 99.9 38.2

118,785,000 99.2 39.2
108,563,000 99.5 39.0
116,998,000 100.1 38.1
118,568,000 100.4 39.7
117,403,000 101.1 37.7

hem  over six  tim es, R epublic over 
13 tim es, Y oungstow n over 20 tim es 
and In land  over th ree  tim es th e  av 
e rage  annua l ea rn in g s fo r  the  pe
riod.”
. “T he com panies, or som e of them , 
have questioned w h e th e r earn ings 
before profit taxes a re  a p roper cri
terion  of ability  to pay, and base 
th e ir  claim  of inability , o r a t  least 
of un fairness, on the  prem ise th a t 
ea rn in g s a f te r  profit taxes a re  a 
fa ire r  and m ore prac tica l guide.

“P rofit taxes rep rese n t the  gov
e rn m e n t’s opinion of th e  ex ten t to 
w hich the governm ent should  sh a re  
in the net profits of business a f te r  
all o th e r expenses, including labor 
costs, have been deducted. To p ro 
pose th a t w ages should be affected 
by p rofit taxes is to propose th a t 
la b o r’s re tu rn  should  be conditioned 
bv the governm en t’s im post on in
dustry . The p an e l’s finding th a t 
th is n e ith e r can no r should  be the 
case, and the panel’s finding th a t 
the com panies a re  able to pay is not 
affected by th e  resu lts  flowing from  
any change of policy, re la tin g  to 
profit taxes, on th e  p a r t of the gov
ernm en t.”

9. Should the tax  proposals m ade 
by the  S ecre tary  of the  T re a su ry  be 
adopted, “88% p e r cen t of the  effect 
of the w age advance w ould be ab 
sorbed by dim inished taxes and 11% 
per cent would be the  n e t fraction  
borne by the com panies. Should 
the  W ays and  M eans com m ittee p ro 
posal be adopted, 94 p er cen t of the 
effect of the  w age advance would 
be absorbed by dim inished taxes 
and 6 p e r  cent w ould be the  net 
frac tion  borne by the com panies”.

T ransposing  these percen tages 
into dollars, the requested  w age in 
crease will cost B ethlehem , fo r  in 
stance, $2,590,000 un d er the  T re as
u ry  proposal and  $1,380,000 un d er 
the W ays and M eans proposal; R e
public, $1,856,000 u nder th e  T re as
u ry  proposal and $990,000 u n d er the 
W ays and M eans proposal; Y oungs
town, $529,000 un d er the  T re asu ry  
proposal, and $282,000 u n d er the 
W ays and M eans proposal; Inland, 
$371,000 un d er the  T re asu ry  p ro
posal, and $198,000 un d er the W ays 
and M eans proposal.

“T he panel believes . . . th a t if 
increased prices should be agreed  
upon, they could scarce ly  (in the 
case of B ethlehem , fo r  exam ple) be 
due to a penalty  of $1,380,000 a t
tr ib u tab le  to  w age increases under 
the W ays and M eans ta x  form ula, 
but m ore probably  to p rofit taxes 
of $118,000,000 w hich B ethlehem  
would have to  pay u n d er th a t fo rm 
ula even though  no increase  in 
w ages w ere g ran ted .”

10. “T he panel finds th a t fo r the 
yea r 1942 hourly  ea rn in g s  in the 
steel in d u stry  will be g re a te r  than  
hourly  ea rn ings in durab le  goods 
and g re a te r  still th an  hourly  earn-

( P lease tu rn  to  P age  126)

S te e l  E m p lo y m e n t  E s ta b lis h e s  R eco rd

STEEL in d u stry  em ploym ent rose to a new  record  in M ay w hen 656,000 
persons w ere em ployed, com pared w ith  the  p rio r record  of 654,000 in A pril.

T otal payro lls fo r  the  in d u stry  am ounted  to  $117,403,000 in May, com 
pared  w ith  $118,568,000 in  A pril. A verage hou rly  ea rn in g s of w age w orkers 
w as $101.1 cen ts p e r  hour, a new  peak. A verage w ork  w eek du ring  May 
w as 37.7 hours.
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PR O D U C T IO N  . . . D o w n

PRODUCTION of open-hearth, bessem er and electric fu rn ace  ingo ts last 
w eek w as down 1 po in t to  9714 p e r  cent of capacity . Two d istric ts  gained, 
five declined and five w ere unchanged. A y ea r  ago the  ra te  w as 92 per 
cent; tw o years ago i t  w as 75 p er cent, both based on capacity  as of 
those dates.

C a r n e g ie - I l l in o is  R e p o r ts  
M o re P r o d u c t io n  R eco rd s

CHICAGO
Carnegie-U linois S teel Corp. r e 

po rts  five new  w eekly production 
records w ere established a t its  Chi
cago d istric t p lan ts in  the  w eek of 
Ju n e  22 w hen they  rolled “a ton 
nage of steel p la tes sufficien t to 
provide a rm o r p la te  fo r  m ore than  
7000 ligh t m edium  ta n k s .”

A m ong the records w as one fo r 
b last fu rn ace  o u tp u t “w hich topped 
p rio r records by app rox im ate ly  1100 
tons.” G ary w orks b last fu rnaces 
also se t a record “w ith  to ta l produc
tion of 83,837 ne t tons.”

T he o ther th ree  records related  
to plates. T otal p la te  o u tp u t “in 
creased by alm ost 7000 tons over 
the best p revious record  w hich w as 
established the w eek ending  June  
20. The 80-inch hot s tr ip  mill a t 
the G ary sheet and tin  mills, w hich 
form erly  produced lig h te r gage 
steel and w as recen tly  converted to 
p la te  production, reached a new 
high, as did the  160-inch continuous 
plate m ill a t  G ary w orks.”

Strike Halts Operations
Carnegie-Ulinois S teel Corp. w as 

the victim  of an o th er w ork  s to p 
page Ju n e  30, w hen 40 hookers, 
loaders and cranem en a t its  Gary, 
Ind., billet m ill and 40-inch bloom ing 
mill refused  to w ork  a t the beg in
ning of the 4 p. m. tu rn . O perations 
w ere suspended and 225 w orkers 
sen t home.

At m idnight, a p a rtia l crew  rep o rt
ed and the m ills w ere operated  a t 
50 per cen t of th e ir  capacity. How 
ever, the  40 m en on the  8 a. m. and 
4 p. m. tu rn s  again  declined to go 
to work.

S trik e  w as unauthorized  and the 
union succeeded in persuad ing  th e  
m en to  re tu rn  to w ork  Ju ly  1 un 
der th re a t of losing th e ir  jobs fo r 
vio lating  union’s  con trac t w ith 
com pany.

1000 R ec o r d s  B r o k e n  b y  
A rm co  S in c e  P ea r l H arb or

B reaking  w ar-tim e production  rec
ords has becom e a  hab it fo r  th e  
A shland, Ky., division of A m erican 
Rolling Mill Co.

R ussell R. Sm ith, m anager, an 
nounced Ju ly  2 th e  division has 
m ade 1000 production  and m ain te
nance records since P e a r l H arbor, 
consisting  of 624 opera ting  produc
tion records and  376 m ain tenance 
records.

He also repo rted  the division soon 
will m ore th a n  double th e  to ta l num 
ber of production  records m ade du r
ing the en tire  y ea r  1941. D uring  
Ju n e  a new  m onth ly  high w as se t fo r 
sh ipm ents of steel, la rge ly  p la tes 
and sheets, topping  th e  previous 
m onth ly  sh ipp ing  record  se t in May, 
1941, by 1886 tons.

Pittsburgh — Receded 114 points 
to 94 p er cent, due to Independence 
Day in terrup tion .

W heeling — Gained 4 points to 
8314 per cent.

Chicago — Held a t 103 per cent, 
the h ighest th a t sc rap  supp ly  will 
support. Two open h ea rth s  of one 
producer a re  idle fo r lack of scrap . 
Som e fin ishing capacity  sh u t down 
fo r the holiday.

D etro it—T h ree  open h ea rth s  w ere 
off fo r  rep a irs  and th e  ra te  w as 
down 1 point to 91 p er cent.

C en tral ea s te rn  seaboard  — U n
changed a t  96 per cent, the  holiday 
m aking  no appreciab le difference.

Birmingham, Ala.—W ith 23 open 
h ea rth s  active production  continued 
a t 95 p e r  cent.

St. L ouis — W ith  26 out of 28 
open h ea rth s  active the ra te  re 
m ained a t 9514 p er cent. Two pro-

D is tr ic t  S t e e l  R a te s
Percen tage  of Ingot C apacity  Engaged 

In  Leading D istricts
Week Same
ended week
Ju ly  4 Change 1941 1940

P ittsb u rg h  . . . 94 -  1.5 97.5 64
Chicago ......... 103 None 101.5 77
E astern  Pa. . . . 96 None 92 72
Youngstown 95 None 90 70
W heeling 83.5 +  4 87 75
Cleveland 92 -  2 92.5 69
Buffalo ........... 90.5 - 2.5 75.5 74
B irm ingham  . . 95 None 90 71
New E ngland. 95 -  5 90 80
C incinnati . . . . '91 +  2 81.5 54
St. Louis 95.5 None 98 52
D etro it ........... 91 -  1 83 79

A verage . . . 97.5 -  1 •92 •75

•Com puted on basis of steelm aking 
capacity  as of those  dates.

ducers indicate low er operation 
early  in Ju ly  unless sc rap  supp ly  im 
proves.

Buffalo — Declined 2%  points to 
9014 p er cent as an open h e a rth  w as 
taken  off fo r repairs .

C incinnati — Advanced 2 points 
to 91 per cent as a  sh ift in active 
fu rnaces w as m ade. T he holiday 
did not affect ou tput.

Cleveland — D ropped 2 points to 
92 p er cent, a gain a t one p lan t be
ing m ore th an  offset by loss of one 
fu rn ace  a t  each of two p lan ts. Steel 
production w as not affected by the 
holiday.

Youngstown, O. — T hree besse- 
m ers and 74 open h ea rth s  operated  
last week, holding production a t 95 
p er cen t fo r the fo u rth  week. T here 
w as no holiday in te rru p tio n  to steel- 
m aking. A serious b reakou t a t  a 
Carnegie-Illinois Steel Corp. blast 
fu rnace  has pu t it out of p ro d u c ,,- .. 
fo r a m onth . T he sam e ra te  is sched
uled fo r  th is  week.

N ew  England — Declined 5 points 
to 95 per cen t because of fu rn ace  
repairs .

J. & L. T a k e s  O ver  
O tis  S te e l  P la n ts

Jones & L augh lin  S teel Corp. la s t 
w eek added approx im ate ly  1,000,000 
tons s tee lm ak ing  capacity  w hen it 
fo rm ally  took over contro l of the  
p lan ts  of O tis S teel Co., Cleveland. 
Sale of O tis, a  $93,000,000 tra n sa c 
tion, w as ratified  by stockholders 
A pril 24.

E. J . K ulas, O tis p residen t, be
com es a m em ber of th e  board  of 
d irec to rs of Jones & L augh lin  and 
vice cha irm an  of the  executive com 
m ittee.
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Scrap Supply Reported 4,000,000 

Tons Short, as N ew  Drive Begins

N E W  Y O R K
STR ESSIN G  im portance of re 

covering every  pound of available 
scrap , R obert W. W olcott, president, 
L ukens S teel Co., and cha irm an  of 
the sc rap  com m ittee, A m erican Iron  
and S teel In s titu te , declared last 
W ednesday th a t  the steel industry  
w as falling  sh o rt of capacity  opera
tions by a ra te  of a lm ost 4,000,000 
tons annually , because of inability  
to obtain sufficient pig iron  and 
scrap .

H e said  it w as im possible to get 
m ore pig iron  a t p resen t as b last 
fu rnaces a re  being opera ted  a t ca
pacity , and he did not see  any m a te 
ria l im provem ent in th is  d irection 
fo r som e tim e to come. Conse
quen tly  the in d u stry  h as to look to 
scrap  not only to con tribu te  to m a in 
tenance of p resen t opera tions but to 
provide fo r  s till g re a te r  use of p res
ent s tee lm ak ing  capacity.

He estim ated  th e re  a re  5,000,000 
to 8,000,000 tons of “d o rm an t” scrap  
in th is coun try  w hich would help 
m ateria lly  a t  th is  tim e  and appealed  
to everyone to ass is t in the  national 
sa lvage p ro g ram  which is to get u n 
der w ay la te r  th is  m onth .

H e spoke a t  a m eeting  of pub
licists called by M cCann-Erickson 
Inc., R ockefeller P laza, advertis ing  
firm, w hich has been selected to  h an 
dle the $1,500,000 to $2,000,000 scrap- 
colleetion advertising  cam paign 
sponsored by the  stee l industry . 
( S t e e l , Ju n e  8, p. 3 7 ) .  P urpose of 
m eeting  w as to  ou tline details.

O ther sp eak e rs  w ere  P au l C. 
Cabot, depu ty  chief, B ureau  of In 
d u stria l C onservation, W ashington, 
who spoke of th e  nation-wide or
ganization  se t up  th ro u g h  his bu
reau ; E dw ard  D. M adden, vice p resi
dent, M cCann-Erickson; and E. C. 
B arringer, presiden t, In s titu te  of 
Scrap Iro n  and Steel Inc., who dis
cussed the  im portance of sc rap  in 
the w ar effort. H. K. M cCann p re 
sided.

Scrap Stocks 5 Per Cent 
Greater al End of April

D om estic stocks of iron and steel 
scrap  a t consum ers’, supp lie rs’ and 
p roducers’ p lan ts  a t  the end of 
A pril approx im ated  4,324,000 g ross 
tons, an  increase  of 5 per cen t over 
the  4,101,000 tons reported  M arch 
31, according to  the B ureau  of 
Mines.

T he increase resu lted  from  the  
fac t th a t consum ers’ stocks w ere 
m ore th an  6 p e r  cen t g re a te r  and 
su p p lie rs’ and  p roducers’ tonnage 
2 p e r cent la rg e r. T he m ain  in 
crease cam e from  10 p er cen t la rg e r

stocks of pu rchased  sc rap  a t con
su m ers’ p lan ts.

T otal consum ption of fe rro u s  m a
terials, p ig  iron  and  scrap  w as 9,-
017,000 g ross tons in  A pril, a  de
cline of 2 p e r cent from  M arch, 
en tire ly  due to the sh o r te r  m onth . 
Daily average consum ption in A pril 
w as 1 p e r  cen t g re a te r  than  in 
M arch.

Intensified Salvage Drive 
To Be Started July 13

W A S H IN G T O N
In tensified  nation-w ide sa lvage 

p rogram , designed to  reach  every  
hom e and  in d u stria l p lan t and  in 
crease  the flow of all sc rap  m a te 
rials, has  ju s t  been announced by 
D onald M. N elson, W PB chairm an  
and  L essing  J. R osenw ald, chief, 
B ureau  of In d u s tr ia l C onservation.

T he cam paign  s ta r ts  M onday, 
Ju ly  13.

B eginning th is  m onth , the 12,000 
s ta te  and  local sa lvage com m ittees 
will have new  forces a t  w ork  to  help 
them , provided by p riv a te  in d u stry  
w ork ing  in co-operation w ith  the  B u
reau  of In d u str ia l C onservation.

W hile the  B ureau  of In d u stria l 
C onservation  considers th e  new  
cam paign  as an  in teg ra ted  whole, it 
has the  follow ing clearly  defined 
p a r ts :

1. An intensified cam paign  to 
collect m etals, especially  iron  and 
steel, and  ru b b e r and  o th e r  w aste  
m ateria ls  w hich will flow th rough  
reg u la r  channels of trade.

2. A w aste  fa ts  cam paign, in 
w hich housew ives w ill be u rged  to  
sell th e ir  w aste  k itchen  fa ts , such 
as bacon drippings, to m eat dealers 
who will send them  back th ro u g h  
the no rm al channel of trade.

3. A tin  can collection cam paign 
w hich is to be ca rried  out only in 
selected localities, and then  only 
w hen local announcem ents a re  
made.

These in d u stry  adv ertis in g  cam 
paigns will be closely in teg ra ted  
w ith  the  p ro g ram  of the  B ureau  of 
In d u stria l C onservation  and will 
tak e  ad v an tag e  of the  fac t th a t  th e  
su m m er is the  best tim e of y e a r  to 
build up stockpiles of w aste  m a te 
rial.

T he national sc rap  h arv est to  be 
conducted in ru ra l a re as  w ith  the 
co-operation of o th e r  federa l and 
local agencies and  the  assistance of 
the fa rm  im plem ent in d u stry  will 
be p a r t  of the p ro g ram  as  th e  sum- 
ber advances. T he p ro g ram  will 
g e t u n d er w ay in  the  S ou th  and 
w ork  n o rth  w ith  the  ag ricu ltu ra l 
h a rv est season. T he over-all ad v e r

tis ing  cam paign  w ill tie  in  w ith  th is  
special effort to  ge t sc rap  m eta l out 
of the fa rm  a re as  before its  m ove
m en t is handicapped by w in te r 
w eather.

Officials of th e  bu reau  m ade it 
c lear th a t all o rgan izations which 
have tak en  a  p a r t in th e  p rog ram  
to date would continue to be used 

-th e  vo lu n teer w o rk ers  of local de
fense councils, th e  various ch a ri
ties who have collected w aste  m a 
teria ls , and the  you th  organizations 
w hich have a lready  done an  o u t
s tand ing  service to  th e  nation  in 
the  collection of sc rap  and  w aste 
m ateria ls . F o r  exam ple, th e  Boy 
Scouts have a lready  announced  a 
n ational “T reasu re  H u n t” fo r  scrap  
w hich aim s to  “build a b ridge be
tw een the  hom es of th is  country  
and  the  y a rd s w here  m a te ria ls  a re  
sorted , graded, processed, packed 
and sh ipped.”

J o h n  H u ls t ,  V e te r a n  U . S . 
S te e l  E n g in e e r , R e t ir e s

John  H ulst, vice presiden t, U nited 
S ta tes  S teel Corp., N ew  York, r e 
tired  la s t w eek a f te r  40 y ea rs ’ asso
ciation w ith  th e  co rporation  and  its 
subsid iaries.

V eteran  of th e  period of th e  in 
d u s try ’s g re a te s t developm ent, M r. 
H u lst w as active in U. S. S teel’s ex 
tensive p ro g ram  of p lan t m odern i
zation. H e freq u en tly  has  been 
cited as one of the  best steel eng i
neering  m inds in A m erica.

A native N eth erlan d er, he cam e 
to A m erica in 1874, a ttended  g rade 
and h igh  schools of G rand R apids, 
Mich., g rad u a ted  in  m echanical en 
g ineering  from  th e  U niversity  of 
M ichigan in 1895.

M r. H u lst en tered  the steel busi
ness as a d ra ftsm a n  w ith  the  Ohio 
Steel Co. in Y oungstow n, O. In  
1900 he w ent w ith  the  S outh  S haron  
S teel Co. and in 1901 becam e chief 
eng ineer of M ingo w orks, N ational 
S teel Co. L a te r  in 1901, he re tu rn ed  
to Ohio w orks as chief eng ineer and 
occupied th is  position  fo r  11 y ears  
un til 1912, w hen he becam e chief 
engineer of C arnegie S teel Co. in 
P ittsb u rg h . In  1916 he w as a p 
pointed a ss is ta n t to  vice president 
of U. S. S teel Corp. a t N ew  Y ork 
and  in 1926 w as m ade vice p resi
dent.

Mr. H u lst is a m em ber of the  E n 
g ineers Society of W este rn  P en n 
sylvania, A m erican  Society of Me
chanical E ng ineers  and A m erican 
Iron  and S teel In s titu te .

T o ta l volum e of in d u stria l develop
m en t in th e  Chicago a re a  in  Ju n e  
am ounted  to  $108,708,000 -compared 
w ith  $11,568,000 fo r  June , 1941, ac
cording to  the  in d u stria l departm en t, 
Chicago A ssociation of Com m erce.
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Group Classification Certification 

Still Required on Iron, Steel Orders

INTRODUCTION of A llocation 
C lassification Sym bols has  not elim 
inated  the necessity  of ce rtify in g  on 
iron  and steel o rders th a t the  m a
te ria l is requ ired  fo r  a ce rta in  group 
classification, as  requ ired  by A m end
m ent No. 3 to  O rder M-21.

W PB h as advised th a t  w hile the 
group classification no ta tion  will be 
supplan ted  by the A llocation C lassi
fication Sym bols, buyers should use 
both un til such tim e as the la t te r  
classifications have  filtered down 
th rough  a ll industry . Iron  and steel 
producers still a re  requ ired  to sub
m it d a ta  to W PB classify ing  th e ir  
sh ipm ents in accordance w ith  the 
g roups listed  in  M-21.

Som e steel se llers a re  advising 
th e ir  custom ers to  fu rn ish  in fo rm a
tion under both M-21 and  A llocation 
C lassification requ irem en ts, po in t
ing out th a t  th is a rra n g e m e n t like
ly w ill continue un til such tim e as 
W PB prescribes a  rep o rt fo rm  and 
estab lishes a filing d a te  covering 
P rio rities R egulation  No. 10 (Allo
cation  C lassification S ystem ). P ossi
b ility  is seen of such continuation  
until Ju ly  31, since th a t  d a te  has 
been fixed fo r  final rep o rtin g  to

M ORDERS
M-24-u (A m endm ent): Iron and Steel 

Scrap, effective Ju ly  1. E xtends regu
lations covering d isposition of tinned 
and detinned scrap  to  certa in  counties 
of M issouri. K ansas and Texas.

M-63 (A m endm ent): Im p o rts o f S tra teg ic  
M aterials, effective Ju ly  2. R equires 
tiling of PD-222-C w ith  WPB for a u 
thorization  to  im port m a te ria l w hether 
in bond or o therw ise, including im por
ta tio n  fo r tran ssh ip m en t to  foreign 
countries.

M-154: T herm oplastics, effective Ju n e  27. 
Delines sequence in which orders for 
various purposes a re  to be tilled.

M-158 (A m endm ent): D rum  E x terio r
Coatings, effective Ju n e  27. Perm its 
use of coatings m anu fac tu red  before 
June  6, 1942. L im its o rder application  
to drum s of 29 gage or h eav ier steel.

M-1G1 (A m endm ent): Inven to ry  R estric 
tions, effective June  26. L ifts  re stric 
tions on paper and paper products, 
w aste  paper and ilm enite.

M-166: F lag  Fabrics, effective June  27. 
Assigns A-2 ra tin g  to fab ric  deliveries 
to flag m an u factu re rs.

M-178: B utadiene, effective Ju ly  1. P ro 
vides for allocation . PD-33 used by 
buyers to request delivery.

M-181: Sm all D iam ond Dies, effective 
Ju ly  1. P laces dies w ith  d iam eter of
0.0015-inch or less under com plete a l
location. Suppliers tile PD-559 w ith 
WPB by 15th each m onth, consum ers

suppliers of sym bols app ly ing  to o r
ders placed p rio r to Ju n e  30 and 
uncom pleted Ju ly  31.

T he fa c t th a t  in announcing  the  
A llocation C lassification System  
W PB explained th a t  “it will super
sede a v a rie ty  of use classifications 
now requ ired  under M ateria ls  (“m ” ) 
o rd ers” has  c reated  considerable con
fusion am ong buyers of nonferrous 
m etals  as w ell as of iron  and steel. 
A lum inum  p u rch ase rs  fo r  som e tim e 
have  been requ ired  by O rder M-l-f 
to give detailed  in fo rm ation  con
cern ing  use of m a te ria l being o r
dered, and m an y  buyers have a s 
sum ed such  d a ta  no longer a re  re 
quired. A ctually  th e re  has been no 
revocation  of th is  requ irem ent, how 
ever, no r has  th e re  been any  advice 
from  W PB th a t it w ill be.

In  th e  case of copper, F o rm  PD- 
175 w hich h ere to fo re  accom panied 
a ll pu rchase  o rders and  indicated  the 
p a r t in to  w hich the  m a te ria l would 
be incorporated  and  its end-use, has 
been suspended. H e re a fte r  b rass 
mills, w ire m ills an d  b rass  found
ries w ill be requ ired  to  ob ta in  only 
A llocation C lassification in fo rm ation  
from  th e ir  custom ers.

tile PD-560 by sam e date.
P ORDERS

P-41-c: Defense Projects, effective June 
26. Assigns A -l-a  ra tin g  to China 
N ational A viation Corp. for m ateria l 
for w ar project construction  in F a r  
E ast.

F-89 (A m endm ent): Chem ical P lan ts , e f
fective Ju n e  24. Removes restric tions 
on size of coal and coke inventories of 
such plants.

F-118 (A m endm ent): D airy M achinery, 
effective Ju n e  26. R aises assigned r a t 
ings to  A -l-j fo r m ate ria ls  fo r m ain 
tenance o r rep a ir and A-3 fo r m ate ria ls  
for operation  or replacem ent of dairy  
equipm ent.

L ORDERS
I.-1S9: D ental E quipm ent, effective June  

25. Schedule I reduces by abou t 50% 
types and sizes of d en ta l excavating  
burs perm itted  to  be m anufactu red .

PRIO RITIES REGULATIONS
No. 10 (A m endm ent). E xem pts use of 

A llocation C lassification Symbol and 
P u rch aser’s Symbol from  single p u r
chase  orders or con trac ts  to ta lin g  $15 
or less. D istribu to rs not required to  
ind icate  A llocation C lassification Sym 
bol on m ate ria l purchased fo r resale  
to  re ta ile rs , bu t m ust use P urch aser’s 
Sym bol (DP) on purchase  orders.

PRICE SCHEDULES
No. C (A m endm ent) Iron, an d  Steel P rod

ucts. effective Ju n e  30. Provides un i

form  ru les for application  of e x tra s  on 
cold finished b a rs  and  sh aftin g ; re 
qu ires iron and steel producers to  file 
d a ta  w ith OPA covering conversion and 
processing charges; delines conditions 
under w hich d iscounts on concrete re 
inforcing b a rs are  to be given.

No. 113 (A m endm ent)—Iron Ore, effec
tive Ju ly  2. Excludes exchanges of 
ore betw een producers from  price regu
lations, also  M innesota ore m ined 
sou th  of M inneapolis.

No. 136 (R evised)—M achines and P a rts , 
effective Ju ly  22. Defines speeiflc item s 
for w hich m axim um  prices a re  those 
in effect Oct. 1, 1941, and those in e f
fect M arch 31, 1942. Sets M arch 31 a s  
basing d a te  for m achinery  services.

M E E T I N G S
Nelson To Address Automotive 
Council for War Production

D onald M. Nelson, W PB cha ir
m an, will address the first annual 
m eeting  of the A utom otive Council 
fo r W ar Production , Ju ly  10, a t the 
Book-Cadillac hotel, D etroit. His 
address will clim ax a one-day m eet
ing which will include v isits to w ar 
p lan ts  in the D etroit and P ontiac 
areas, a luncheon and business ses
sion in the afternoon . O ther gov
e rn m en t and  in d u stry  executives 
will speak. E stim ates indicate m ore 
than  1000 officials of the au to  and 
allied industries will a ttend.

Tool Engineers
N atio n al officers of the A m erican 

Society of Tool E ng ineers and  c h a ir
m en of the N ew  E ng land  ch ap te rs  
of th e  society have s ta r te d  p lans 
fo r  a W a r P roduction  C onference to 
be held in Springfield, M ass., Oct. 
16-17. F ive technical sessions have 
been scheduled. T he conference com 
m ittee, headed by th e  p a s t national 
presiden t, F. W. C urtis, is com posed 
of the  cha irm en  of th e  seven New 
E ng land  ch ap te rs  and heads of 
N o rth ern  N ew  Je rsey  and New 
York chap ters.

Chemical Conference
C hem istry  in  the solu tion  of w a r

tim e problem s w ill be discussed a t 
the  second biennial N a tio n a l In 
d u stria l Chem ical C onference and  
Exposition in S tevens hotel, Chi
cago, Nov. 17-22. A t a forum , lead ing  
au th o ritie s  will ta lk  on recen t d is
coveries and processes in advance
m en t of applied  chem istry . T he show 
th is y ea r  w ill be tw ice as  la rg e  in 
floor space as  the  first exposition. 
About 75 p er cen t of the ava ilab le  
space is under con tract.

Hardware Associations
F orty -eigh th  an n u a l convention of 

the  N a tio n a l W holesale H ard w are  
A ssociation and  th e  A m erican  H a rd 
w are  M a n u fac tu re rs  A ssociation will 
be held in P a lm e r  H ouse, Chicago, 
Oct. 19-21. A num ber of addresses by 
officials of the  W a r P roduction  
Board and OPA a re  scheduled.

PRIORITIES—ALLO C ATIO N S—PRICES
W eekly sum m ary of orders and regulations issued by WPB 
and OPA, supplem entary to Priorities-Allocations-Prices Guide 

as published in Section II of STEEL, July 6, 1942.
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WINDOWS of WASHINGTON By L. M . L A M M  W ash ington  Editor, STEEL

A u to m o t iv e  industry  in creases  w a r  m ateria ls  sh ip m en ts  46 per  cent  

in tw o  months. C o n v e r s io n  has b e e n  ra p id  . . . U ses  o f  tin and  terne  

p la te  further restr icted  . . .  A d v i s o r y  com m ittee  on lake  sh ip p in g  n a m ed

W A SH IN G T O N
W AR sh ipm ents by th e  au tom o

tive  in d u stry  w ere 46 p er cen t g re a t
e r  in A pril th a n  in  F eb ru ary .

This rep o rt on th e  p rog ress  of 
conversion of th e  v a s t in d u stry  to 
w a r  w ork  is based on rep o rts  from  
432 p lan ts of 157 com panies, which, 
on the  basis of lab o r em ployed m ake 
up 72 p er cen t of the  industry .

Com piled by  W P B ’s A utom otive 
branch , the  rep o rt covers eigh t la rg e  
au tom otive  m an u fac tu re rs , n i n e  
tru ck  com panies and 140 p a r ts  com 
panies.

T hese com panies rep o rted  A pril 
sh ipm ents of $420,000,000, of w hich 
83 p er cen t w ere w a r  goods. W ar 
sh ipm ents increased  from  $239,000,- 
000 in F eb ru a ry  to  $349,000,000 in 
April, w hile non-w ar sh ipm ents de
clined from  $145,000,000 to $72,000,- 
000.

Value added of w a r  products in 
creased  53 p er cent. V alue added 
rep resen ts  the  d ifference between 
the  m oney value of sh ipm ents and 
the cost of m a te ria ls  and  p a r ts  sup 
plied. These 432 p la n ts  had a to 
ta l value added on w a r  w ork  in 
A pril of $188,000,000, com pared 
w ith  $123,000,000 in F eb ruary .

T hus th e  A pril sh ipm ents of w ar 
goods from  these  com panies, 72 per 
cen t of the  industry , w as a t  an  a n 
nual r a te  of m ore th a n  fo u r billion 
do llars, w hile the  value added w as 
a t  the  ra te  of 2% billion do lla rs a 
year.

Som e sh ipm ents from  p a r ts  com 
panies m ay  have gone to  au tom o
bile m a n u fa c tu re rs  o r tru ck  com 
panies and  the  figures on to ta l sh ip 
m ents, th e re fo re , would include som e 
duplications. V alue added includes 
no duplications.

In  th e  e igh t au tom obile m an u fac
tu r in g  com panies, value added on 
w ar goods increased  87 p e r  cent, 
from  $54,000,000 to  $102,000,000. W ar 
sh ipm ents increased  64 p e r  cent, 
from  $113,000,000 to  $186,000,000. 
C om panies included G eneral M otors, 
F ord , C hrysler, S tudebaker, H ud
son, P ackard , N ash  and  G raham  
Paige, w hich o p era te  182 p lan ts.

M an hours on w a r  w ork  in the  
group  increased  fro m  17,000,000 in 
F eb ru a ry  to  47,000,000 in  April, or 
160 p e r  cent.

“A lthough  30,000,000 m an  hours 
w ere added in A pril over F eb ruary , 
p rep a ra tio n  fo r  w a r  w ork is no t in 
cluded in the  A pril m an-hour figures 
an d  a  su b s tan tia l add itiona l q u an 
tity  would be noted, if these  figures

w ere ava ilab le ,” E rn e s t K anzler, 
Chief of th e  W PB A utom otive 
B ranch, reported .

In  th e  432 p lan ts , w hich em ployed 
561,480 persons in A pril, m an  hours 
increased  fro m  65,000,000 in  F eb ru 
a ry  to  104,000,000 in A pril. Of the
39.000.000 increase, 36,000,000 of it 
w as on w a r  w ork, w hich w en t from
39.000.000 m an  hours in F e b ru a ry  to
75.000.000 in  A pril. T hus m an  hours 
on w a r  w ork  w ere 92 p er cen t g re a t
e r  in A pril th a n  in F eb ru a ry  and 
w a r  w ork  com prised  72 p e r  cen t of 
the  to ta l m an  ho u rs  in these  432 
p lan ts .

I t  has been es tim ated  th a t  w hen 
these  p lan ts  reach  th e ir  m axim um  
w a r  production, th e  to ta l m an  hours 
w ill be 1,350,000,000 a  year. The
75.000.000 m an  hou rs on w a r  w ork 
in A pril w as a t  an  an n u a l ra te  of
900.000.000, o r tw o-th irds of th e  w ay 
tow ard  th e  w a r  m an pow er peak.

Advisory Committee for Great 
Lakes Transportation Appointed

F o rm a tio n  of an  adv iso ry  com 
m ittee  on G rea t L akes tra n s p o r ta 
tion w as announced la s t w eek by 
Joseph  B. E astm an , d irec to r of de
fense  tran sp o rta tio n . T he com m it
tee w ill ac t as an  advisory  body to
A. T. Wood, d irec to r of ODT’s divi
sion of G rea t L akes ca rrie rs . 

M em bers a re :
A. H. F crbert, p resident, P ittsb u rg h  

Steam ship  Co., C leveland; S parkm an D. 
Foster, Foster, Yost & Lott, D etro it; E. B. 
Greene, president, C leveland-Cliffs Iron  
Co., C leveland; E lton  H oyt II, president, 
In te rlak e  S team ship  Co., C leveland; 
George M. H um phrey, president, M. A. 
H anna  Co., C leveland; Wm. A. Reiss, 
president, Reiss S team ship  Co., Sheboy
gan, Wls.

Exempt Trading of Iron Ore by 
Producers from Price Regulation

T rad ing  o r exchanging  of iron 
ore betw een producers has been 
excepted from  the  price provisions 
of M axim um  P rice  R egulation  No. 
113, w hich covers iron  ore p ro 
duced in  M innesota, W isconsin and 
M ichigan by OPA.

E xcluding  of these transac tions 
from  price provisions is one of 
seven changes in  R egu la tion  No. 
113 m ade by A m endm ent No. 1 to 
the R egulation , w hich becom e effec
tive Ju ly  2.

A m endm ent No. 1 affects the  fo l
low ing:

1—Excludes exchanges o r trad es

of ore from  the regu la tion , bu t re 
quires, how ever, the  subm ission of 
rep o rts  on certa in  types of ex
changes o r trades.

2—Provides fo r the  deduction of 
allow ances fo r sh rinkage , in su r
ance and analysis.

3—Clarifies the provision re la tin g  
to esca la to r clauses in  long-term  
contracts.

4—P laces se lle rs un d er long-term  
con tracts  fo r  delivery a t  the  m ine 
or a t u p p er lake po rts  on the  sam e 
basis as o th e r se lle rs w ith  respect 
to f re ig h t absorption.

5—Clarifies the provision cover
ing new  se lle rs to include se llers 
of classifications o r g rades of ore 
not sold in 1941.

6—Excludes from  the  regu la tion  
ore m ined in  M innesota sou th  of 
M inneapolis.

7—E stab lishes G ran ite  City, 111., 
as in effect a new  a lte rn a tin g  b as
ing point.

H. W. Dunbar Resigns as 
WPB Tools Section Executive

H. W. D unbar, w ho has been 
a ss is ta n t chief of the Tools B ranch, 
W PB P roduction  Division, h as  re 
signed effective Ju ly  1 and  has 
le ft W ashington. H e w ill re tu rn  
to the N orton  Co., W orcester, M ass. 
Mr. D unbar is being succeeded by
B. H. Bickle of the G leason W orks, 
R ochester, N. Y., and  A. M. S tead 
fast, of S tead fast & R oulston, Bos
ton.

Uses of Tin, Terne Plate 
Are Further Curtailed

M anufactu re  o r use of tin  p la te  
o r  te rn e  p la te  cans fo r  m any  chem i 
cals, pain ts, and  o th e r  “special p ro  
ducts” has been prohibited  in a re  
vision of C onservation  O rder M-81

A m ong th e  special p roducts for 
w hich tin  p la te  o r te rn e  p la te  cans 
a re  no t p erm itted  a re  the  follow ing:

All p a in t and  re la ted  products. 
(An exception is m ade in th e  case 
of shellac, lacquers, v arn ish  rem ov
ers, lacquer th inners, and  lacquer 
sta ins, w hich m ay use te rn e  plate, 
b u t not tin  p la te  cans.)

H ea lth  supplies (except chloro
form , e th er, and  blood p lasm a fo r  
the  a rm ed  services o r the  Red- 
Cross.)

Alcohol; cem ents, including ru b 
ber, linoleum , an d  rad ia to r; fly 
sp ray ; lig h te r  fluids; acetone; am yl 
ace ta te ; oleic acid; sodium  silica te; 
d ry  c leaners; tu rp en tin e ; phenols 
and benzols; and  glycerine.

Dyes; g rap h ite ; liqu id  soap; g lues
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h a n d y  W a ll C h a ri— "R e co m -

8432  BUTL 
DETROIT

The new Detroit Tap Recondi
tioner has been developed to 
meet the need for conservation 
of tools under the War Produc
tion Program  by  d ecreasing  
tap consumption, decreasing 
tapping costs through increas
ing the output per tap during 
its useful life and providing an  
efficient low-cost method of 
accurately reconditioning taps.

1. CHAMFERS 
R. & L. H. TAPS 

2. SPIRAL 
POINTS

3. POLISHES 
SPIRAL 
POINTS

Bulletin TR-1, describing the Detroit Top Re
conditioner is available on request.



and paste; w axes; and polish.
The revision also proh ib its the 

packing of the  follow ing products 
in tin p la te  o r te rn e  p la te  a f te r  Oct. 
31: H ardened  edible oils; hardened 
o r unhardened  la rd ; edible liquid 
oils; fish fillets; crab  m eat; and 
shrim p.

Restriction on Use of 
Chrome Chemicals Eased

R estric tions on the use of chrom e 
chem icals, p a rticu la rly  in the m anu
fac tu re  of p igm ents and p rin tin g  
inks, have been eased by W PB.

Revisions w ere m ade in O rders 
M-lS-b, covering various uses of 
chrom e chem icals, and M-53, which 
re la tes  to the use of chrom e p ig
m ents in p rin tin g  inks.

The o rders cover chrom e chem i
cals only and  have no bearing  on 
m etallu rg ica l o r re fra c to ry  g rades 
of chrom ium . A pproxim ately  12 
per cent of the  to ta l chrom ium  su p 
ply is used fo r  chem icals, of grades 
not adap tab le  fo r  o th e r  uses.

M-18-b lifts  th e  restric tio n  on the 
m an u fac tu re  of chrom e pigm ents 
from  90 p e r  cent of the  base period, 
the y ea r  ending Ju n e  30, 1941, to 
100 per cent. Use of chrom e chem i
cals in the m an u fac tu re  of ceram ics, 
soap and  glass, here to fo re  proh ib
ited, is lim ited to  100 per cent of 
the  base period. In  roofing  m a te r
ials, also prohibited  by the orig inal 
order, 50 p er cent of the base period 
use m ay be consum ed. F o r lea th e r 
tann ing  the restric tio n  is from  90 
to  100 p er cent.

M-53 perm its th e  use of chrom e 
pigm ents in p rin tin g  inks of 100 per 
cent of the  am oun t used in 1941, 
instead  of 70 p e r  cen t and m akes 
o th e r technical changes in  the order.

New Shifts in War Board 
Organization Projected

D etails of a  m a jo r  division of 
activ ities am ong W PB and  o ther 
w ar agencies a re  repo rted  to have 
been laid  before D onald M. Nelson.

W. H. H arrison , w ho as chief 
of the W PB P roduction  Division 
has  p rim arily  been concerned w ith  
developm ent of m ateria ls-producing  
facilities, is slated, according to 
good au th o rity , to jo in  G eneral 
B rehon Som erville’s Services of 
Supply organization  now  being 
estab lished  in the W ar D epartm en t. 
Mr. H arrison  will receive the  ran k  
of B rigad ier G eneral, for w hich 
his nom ination  is pending. He 
now  holds the ra n k  of colonel.

This change is in line w ith  the 
Nelson policy th a t a s  creation  of 
new  production facilities fo r m a
te ria ls  declines, and the problem  
becom es one of production itself, 
the  functions belong to the o ther 
agencies concerned. The recen t o r
der v irtu a lly  te rm in a tin g  new  m a
terials-producing facilities, in favo r 
of u tilizing  available m a teria ls

them selves fo r additional w ar pro
duction, m ade it advisable for Col. 
H arrison  to  give m ore a tten tio n  to 
w ar procurem ent.

This policy m ay extend to o ther 
W PB activ ities. M eanwhile, it is 
reliably  expected th a t the A rm y 
and N avy M unitions B oard will be 
tra n sfe rre d  bodily to the W PB o r
ganization. The B ritish  A m erican 
Jo in t R esources and P roduction  
g roup  will be placed d irectly  under 
Jam es S. Knowlson, now d irecting  
W PB In d u stry  O perations.

T here  is a p ro jected  consolidation 
of the M ateria ls D ivision and the

M ORE than  11,000 th ird  q u a r te r  
applications un d er the Production  
R equ irem ents P lan  have been re 
ceived by W PB. M ost la rg e  users 
of m etals a re  believed to have 
m et the Ju ly  1 deadline.

F acilities have been se t up in the 
P roduction  R equ irem ents B ranch 
and  in the in d u stry  branches of 
the W PB to handle the P R P  ap 
plications, and  com panies will be 
notified w ith in  a reasonable leng th  
of tim e of the q u an titie s  of m a
te ria ls  they  will be au thorized  to 
receive du ring  the th ird  q u arte r, 
and  the ra tin g s  w hich they m ay 
apply  to th e ir  orders.

To take care of cases in w hich 
the approved P R P  certifica tes w ere 
not re tu rn ed  to the  app lican t by 
Ju ly  1, an  in te rim  procedure w as 
se t up under the  te rm s of P rio ri
ties R egulation  No. 11. Com panies 
w hich have p roperly  filed a P R P  
application  before the deadline, m ay 
continue to use o r ex tend  ra tin g s  
previously assigned  to them , un til 
they receive th e ir  P R P  certificates. 
H owever, they m ay not receive in 
th is w ay m ore th an  40 per cent 
of th e ir  es tim ated  req u irem en ts  of 
an y  m a teria l fo r  th e  w hole of the 
th ird  q u arte r, and  any  m ateria ls  
so received m u st be deducted from  
the am ount au thorized  on the ir 
th ird  q u a r te r  P R P  certificate.

A m ounts and  quan titie s of m a
te ria ls  au thorized  u n d er the P R P  
fo r  the  th ird  q u a rte r, and the  level 
of ra tin g s  fo r industrie s and  in
dividual com panies, a re  being de
te rm ined  in accordance w ith  broad 
policies estab lished  by the R equ ire
m en ts C om m ittee of W PB, as
sisted  by th e  A rm y and  N avy 
M unitions Board, an d  the various 
in d u stry  branches. The ra tin g s  
assigned  to  any  p a rticu la r  com 
pany, and the  q u an tity  of m a
te ria ls  w hich will be authorized, 
a re  dependent in p a r t upon the 
volum e and type of w ar o rders

D ivision of In d u stry  O perations, 
u n d er a W PB head not ye t form ally 
designated ; likew ise a consolida
tion of several o th e r old W PB 
divisions is likely. The fa te  of the 
Division of Civilian Supply in these 
changes is not ye t clear.

T he Iron  and  S teel B ranch, along 
w ith o th e r older divisions of WPB, 
will rem ain  in tact. A ctual changes 
s till to be m ade, it is said, are 
know n only to Mr. N elson and his 
im m ediate advisers a t  th is  stage, 
and probably  will not become 
known un til definitely decided upon 
by him.

w hich the com pany is w ork ing  on, 
and  also upon the im portance of 
the com pany’s product in the w ar 
economy, reg ard less  of previously 
issued p reference ra tings.

Mr. K now lson explained th a t the 
th ird  q u a r te r  p ro g ram  under P R P  
is necessarily  a s tage  of transition  
from  p rim ary  em phasis on the level 
of p reference ra tin g s  to a q u an tita 
tive control of m ateria l fo r w hich 
ra tin g s  m ay be used. T he pro
cedures currently ' em ployed will in
evitably  be m odified in the  light 
of experience w hen the fourth  
q u a r te r  p ro g ram  is prepared.

Differential in Ratings
However, in p rocessing th ird  

q u a r te r  applications it is th e  in
ten tion  of W PB to keep the  total 
am oun t of scarce m a teria ls  for 
w hich preference ra tin g s  a re  au th o r
ized w ith in  the  lim its of th e  esti
m ated  supply, and it is therefo re  
hoped th a t, in m ost cases, the r a t 
ings assigned  to p a rtic u la r  com
panies will be h igh  enough to en 
able them  to ob ta in  th e  m ateria ls  
which they  a re  au thorized  to re 
ceive du rin g  the q u arte r. I t  is, of 
course, necessary  to m ain ta in  a 
d ifferential in p reference ra tin g s  so 
th a t v ita l w ar industrie s and in 
dispensable civilian producers m ay 
be assu red  of filling th e ir  m ateria ls  
req u irem en ts  if the  to ta l supply  
should  prove insufficient to cover 
all ra te d  o rders du ring  the q u arte r.

Use of the recently  announced 
A llocation C lassification sym bols 
(Steel, Ju n e  22, p. 52-A) on p u r
chase o rders and rep o rts  to W PB 
will provide additional in form ation  
as to  end uses of a m a n u fa c tu re r’s 
p roducts fo r consideration  in m ak
ing m a te ria ls  au tho rizations under 
P R P  fo r  the  fo u rth  q u arte r.

C harles M. Schoenlaub, who has 
been ac ting  chief of the  P roduction 
R equ irem en ts B ranch, h as  been 
m ade chief of the branch.

W P B  D eterm ining A m ounts of Metals, 

Ratings To Be Allowed U nder P R P
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W ar Orders To Be Rerated To Perm it 

More Flexibility in Priority  System

W A SH IN G T O N
PROVISION fo r re ra tin g  w ar o r

ders and io r  applying a new series 
of high preference ra tin g s  has been 
m ade in P rio rities R egulation  No. 
12, ju s t issued, and in am endm ents 
to P rio rities R egulations Nos. 1 
and 3.

The new ra tin g s  a re  AAA, AA-1, 
AA-2, etc., all of w hich will take 
preference over A-l-a ra tings. H ere
tofore the h ighest ra tin g  has been 
AA, use of w hich w as perm itted  only 
by special au thorization  of the D irec
to r of In d u stry  O perations. This 
ra tin g  is now abolished, and all out
stand ing  AA ra tin g s a re  au to m ati
cally changed to  AA-2.

Chief purpose of the re ra tin g  is to 
perm it g re a te r  flexibility in the a s 
signm ent of preference ra tin g s  to 
definite quan tities of m ilita ry  and 
re la ted  nonm ilita ry  item s, m ost of 
w hich have recen tly  been e ith er AA 
or in the A-l series. I t will perm it 
use of the  top ra tin g s fo r a balanced 
p rog ram  of u rg en t w ar m ateria ls 
w ithou t seriously  d istu rb ing  the p a t
te rn  of ra tin g s fo r o th e r w ar and es
sen tia l civilian orders.

The new  high ra tin g s  m ay be as
signed e ith er directly  by the D irec
to r of In d u stry  O perations or by 
ap p ro p ria te  officers of governm ent 
w ar agencies expressly  authorized 
to  issue re ra tin g s. A special form ,

PD-4X, called a “R era tin g  D irec
tion,’’ is p rescribed fo r use w here 
the  Arm y, N avy o r o ther govern
m ent w ar agency re ra te s  deliveries 
of w ar m ateria ls  to be m ade di
rectly  to it.

W henever a re ra tin g  direction 
is issued, it m ust include the Alloca
tion C lassification and  P u rc h ase rs’ 
Sym bols requ ired  by P rio rities 
R egulation  No. 10.

A sep ara te  form  called a “R e ra t
ing C ertificate,” PD-4Y, is provided 
fo r use by a m a n u fac tu re r whose de
liveries to a w ar agency have been 
rera ted , so th a t he m ay in tu rn  re- 
ra te  re la ted  deliveries to be m ade 
to him . The te s t fo r determ ining  
w hat deliveries m ay th u s be re ra ted  
by a m a n u fa c tu re r o r his suppliers 
is substan tia lly  the sam e as the 
te s t fo r  determ in ing  to  w hat deliver
ies an  orig inal ra tin g  m ay be ap 
plied o r extended, as specified in 
P rio rities R egulation  No. 3, which 
w as recen tly  am ended to  provide a 
uniform  stan d ard  in th is respect.

Reratings May Be Extended
A m a n u fa c tu re r m ay apply o r ex

tend the re ra tin g  to m ateria l which 
will be delivered by him  on a r e 
ra te d  order, o r physically  incorpor
ated  in m ateria l so delivered, o r to 
resto re  inventories to a practicable 
w orking m inim um  w hen m ateria l

has been taken  from  inventory  to 
fill a  re ra te d  order.

T he new  ra tin g s  m ay also be used 
by sm all com panies fo r  certain  
opera ting  supplies which will be con 
sum ed in filling the  ra te d  order, up 
to 10 p er cent of the cost of m a te r
ials to be processed, provided th a t 
not m ore th an  25 per cent of such 
opera ting  supplies a re  m etals in the 
form s listed in P rio rities  R egulation  
No. 11. Such re ra tin g s  m ay not be 
used to obtain opera ting  supplies 
by any  com pany whose use of the 
m etals listed in R egulation  11 
am ounts to  m ore than  $5000 in a 
quarte r.

PRP No Barrier
Com panies opera ting  under the 

P R P  are  specifically authorized, 
like o ther com panies, to apply o r ex
tend the h igher ra tin g s, to  re ra te  de
liveries to them selves, but m ay not 
use the ra tin g s  to obtain g rea te r  
quan tities of m ateria l than  they 
are  au thorized  to receive on the ir 
P R P  C ertificates (Form  PD-25A) or 
a  supp lem entary  certificate issued 
upon application on F orm  PD-25F 
o r PD-25H.

P rio rities R egulation  No. 1 has 
been am ended by a lte rin g  th e  provi
sion w ith respect to  displacem ent of 
ra ted  o rders by new  o rders bearing 
a h igher ra ting . P reviously, no p ro 
ducer w as required  to d ivert m a te r
ial a lready  processed to  fill an  o rder 
ra ted  A-10 o r h igher which w as 
w ithin 15 days of com pletion, even 
when he received a new  order w ith 
a h igher ra ting , unless the new 
ra tin g  w as AA. H ereafte r, th is  pro
vision applies only in case the  ra tin g  
on the orig inal o rder w as h igher 
than  A-2. Such an o rder w ithin 15 
days of com pletion m ust be dis
placed only by a new  order w ith  an 
AAA rating , o r by specific direction 
from  the  WPB.

In  no case, how ever, is a com pany 
requ ired  to  te rm inate  existing  p ro 
duction schedules in less than  15 
days a f te r  receip t of a new ra ted  
order, and a com pany m ay continue 
on its existing  production schedule 
up to a m axim um  of 40 days if 
change is im practicable, unless 
specifically in struc ted  to change the 
schedule by th e  D irector of In d u stry  
O perations.

P rio rities  R egulation  No. 3 is 
am ended to conform  to the  p rovi
sions of R egulation  12, and the 
am endm ents to  R egulation  1. The 
am endm ent to R egulation  3 also 
m odifies the previous provision w ith  
respect to sim ultaneous extension 
of several different ra tin g s. W here
as previously a  com pany having  sev
e ra l different ra tin g s to be extended 
to  o rders fo r the sam e m ateria l 
could p u t them  all to g e th er and 
w rite  one purchase o rd er fo r the 
en tire  quan tity , using  the  low est 
ra tin g  fo r all of it, th is will now be 
perm itted  only w hen it is not com 
m ercially  p racticable to ra te  and 
obtain  the item s separate ly .

W ASHINGTON TODAY: C ap ita l of the Four F reedom s g re e ted  14 h e ro es of
W orld W ar II recen tly , a n d  the p h o to g rap h e r c au g h t this in te res tin g  p ic tu re , a s  
th ey  p a ra d e d  p a s t the cap ito l bu ild ing . The visitors w ere  g re e ted  a t the W hite 
H ouse by  P residen t R oosevelt a n d  the British am b a ssad o r. Lord H alifax, a n d  then 

rece iv ed  by  m em bers of C ongress. NEA photo
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B ureau of Mines Reorganized To 

Accelerate Domestic M ineral O utput

W A S H IN G T O N
REO RG A N IZA TIO N  of th e  Bu

reau  of M ines to  help increase do
m estic production  of s tra teg ic  and 
critical m inerals  fo r the  w ar p ro 
g ram  w as announced la st w eek by 
Dr. R. R. Sayers, director. “S tream 
lining” will be designed to increase 
o u tpu t of ores, en large  production 
of processed, m inerals  and obtain 
g re a te r  use of su b stitu te  m etals  fo r 
those w hich the U nited S ta tes  lacks.

“To w in th is  w ar we m u st get 
m ore A m erican m etals and o ther 
m inerals out of the g round  and into 
the nation ’s fac to ries to  produce 
ships, tanks, trucks, planes, guns 
and o th e r  w eapons,” said  S ecre tary  
of the  In te r io r  H aro ld  L. Ickes who 
d irected th e  reorganization .

The bu reau  has w orked ou t and 
tested  a la rg e  num ber of m e ta llu rg i
cal m ethods and processes which 
should  be used to  provide m uch 
needed w ar m ateria ls  a t  once, Mr. 
Ickes explained. H e expects the 
changes will accelera te  the  m ove
m ent of processes from  the  lab o ra
tory  and pilot-house s tag e  to  com 
m ercial production.

Sponge Iron Again
“I am  ask in g  the  bu reau  to help 

rem ove the  bottleneck in steel fo r 
cargo  sh ips and ta n k s  an d  guns by 
b ring ing  sponge iron  p lan ts  to  m ake 
up fo r  th e  sh o rtag e  of scrap  iron 
and steel (Steel, Ju n e  29, p. 44). W e 
have got to lick the  job of g e tting  
m ore alum inum  fo r  planes from  
A m erica’s low -grade baux ites and 
clay. W e have got to supply  m ore 
tu n g sten  fo r  o u r  high-speed steel 
tools by producing  every  pound of 
th a t v ita l m etal from  sm all, low- 
g rade deposits sca tte red  th ro u g h o u t 
the W est.

“W e m ust provide sufficient 
chrom e from  o u r low -grade dom es
tic ores to  provide tough  a rm o r 
p la te  fo r th e  w arsh ip s we a re  build
ing. W e m u st build up  o u r produc
tion of fe rrom anganese  to  keep the 
steel m ills runn ing , and produce 
m ore electro ly tic  m anganese as  a 
su b stitu te  fo r  nickel.

“W e m ust step  up production of 
m agnesium , and  develop new er and 
b e tte r  w ays of producing  m agnes
ium  fo r p lanes and  m oto rs and in 
cendiary  bom bs.”

T he bu reau  reorgan ization  in 
cludes the  estab lishm ent of th ree  
reg ional offices which will opera te  
un d er the  superv ision  of Dr. R. S. 
Dean, a s s is ta n t d irector. T hese of
fices will be located a t S alt L ake 
City, U tah, fo r  the  w estern  s ta te s ; 
Rolla, Mo., fo r  cen tra l s ta te s ; and 
College P a rk  Md., fo r  ea s te rn  and

so u th ern  s ta tes . E ach  office will 
be headed  by a reg ional engineer 
and an a ss is ta n t reg ional engineer, 
w hose functions will be to  super
vise, in itia te  and execute investiga
tions approved  by the  office of the 
d irec to r lead ing  to  the m ore rap id  
use of m ineral resources in the  re 
gion under th e ir  supervision.

The reg ional eng ineers will su p e r
vise the  operation  of the  bu reau  ex 
perim en t s ta tio n s in th e ir  respective 
reg ions and will d irect labo ra to ry  
investigations, as well as p rep are  
such ana lysis and rep o rts  as will 
speed the production  of m inerals 
needed fo r  the w ar. U nder the 
ju risd ic tion  of th e  reg ional eng i
neers will be d is tric t eng ineers to 
s ta te s  o r  d istric ts  w ith in  the  regions.

The reg ional eng ineers also will 
have p ro jec t eng ineers and o ther 
technologists and sc ien tists.

R egional eng ineers w ill take over 
all the  functions and du ties in the 
field prev iously  assigned  to  the  M in
ing, M etallu rg ical an d  N onm etals 
divisions of the Technologic B ranch 
w hich a re  now abolished. To advise 
the office of the  d irec to r and to  p e r
fo rm  fact-finding functions and h a n 
dle rep o rts  from  the  reg ional eng i
neers, a  R esources and L ab o ra to r
ies Service, contain ing  a M ineral 
P rocesses Division, a  M ining Divi
sion and  a L aborato ries P lann ing  
Division, has been estab lished  w ith  
a sm all s ta ff in W ashington.

The reo rgan ization  o rd er also p ro 
vides fo r  th e  estab lishm en t of a 
F uel and E xplosives Service w ithin 
the bureau , w hich will tak e  over the  
Coal D ivision, the  P etro leum  and 
N a tu ra l Gas Division and the E x 
plosives Division, all of w hich w ere 
p a r t of the abolished Technologic 
Branch. O peration  of the  helium  
p lan t a t A m arillo, Tex., will be u n 
d er th e  ju risd ic tion  of th e  P e tro 
leum  an d  N a tu ra l Gas Division, as 
fo rm erly . All labo ra to ries  w ork ing  
exclusively on petro leum  o r exclu
sively on coal will also opera te  u n 
der the  Chief of the  F uels  and E xp lo 
sives Service, as will sections of 
o th e r labo ra to ries devoted to  p e tro 
leum , gas o r  coal. All o th e r lab o ra 
to ries a re  tra n sfe rre d  to  the  a p 
p ro p ria te  reg ional offices.

A nother change in organization  is 
the abolition of the  A dm inistra tive 
B ranch and position of a s s is ta n t to  
the  d irec to r and the  estab lishm ent 
of the  position of ad m in is tra tiv e  a s 
s is tan t. E ditoria l, in form ation , in
d u stria l m otion p ic tu re  and  g raph ic  
functions of the  B ureau  also a re  
consolidated by th e  order.

S tephen M. Shelton, a bu reau  
m e ta llu rg is t and  an  a u th o rity  on 
the  recovery  and processing of m an 

ganese and  o th e r  ores, has been ap
pointed reg ional eng ineer fo r  the 
so u th ern  and eas te rn  s ta te s  under 
the new  p rogram , Dr. S ayers an 
nounced. M r. Shelton played an 
im p o rtan t p a r t in the  orig in  and de
velopm ent of the electro ly tic  m an
ganese process while doing re 
sea rch  w ork  a t  Reno, Nev.

Tungsten Placed Under 
Tighter Control by WPB

T ungsten , essen tial ing red ien t of 
hardened  steels critica lly  needed in 
w ar production and arm am en t, has 
been placed un d er fu r th e r  alloca
tion and end-use contro l by an 
am endm ent to G eneral P reference 
O rder M-29.

W hile tu n g sten  is u rg en tly  needed 
fo r  alloy steel, th e  sm all am ount 
needed fo r  e lec tric  ligh t bulbs will 
not be affected by th is am endm ent, 
though  allocation contro l in the 
oi’ig inal o rder s till applies.

T he principal effect of the  new 
am endm ent is to place un d er com
plete allocation and  end-use con
tro l all tu n g sten  ores and concen
tra tes.

T he am o u n t of contained tu n g 
s ten  w hich m ay be delivered to any 
one person  in any  one m onth  w ith
out res tric tio n  is reduced from  the 
100 pounds allowed in the original 
o rd er to a new  m axim um  of 25 
pounds.

D efinition of “tu n g sten ”— the m a
te ria l covered by the  o rder—is broad
ened to  include any  substance  w hat
ever contain ing  recognizable tu n g 
sten , in any  s ta g e  of process, except 
alloy steel, h igh speed steel, tool 
steel, and finished tools.

To encourage production  of con
cen tra tes, the am endm ent allow s de
livery  w ithou t restric tio n  of ores or 
concen tra tes con tain ing  less than  20 
per cent tungsten  to p rocessors for 
concentra tion , o r dealers, though  no 
dealer m ay hold such stocks longer 
than  60 days.

P ersons desiring  allocations of 
tu n g sten  m u st apply  fo r  it on Form  
PD-9-C before th e  20th of the m onth 
preceding delivery, send ing  copies 
to W PB and to  the  supp lier. Form  
PD-9-d covering inventory , and pro
posed production  m u st accom pany 
PD-9-c.

MRC Increases Quantity,
Price of Bolivian Tin

A greem ent betw een M etals Re
se rv e  Co. and Bolivian tin  producers, 
increasing  the  q u an tity  of tin  ores 
and concen tra tes w hich m ay be de
livered to MRC du ring  th e  period 
ending Ju n e  30, 1943, and increas
ing  th e  p rice of th e  tin  con ten t of 
the m a teria l delivered d u ring  th a t 
period to 60c p e r  pound f.o.b. 
Chilean and P eru v ian  ports, has 
been announced by Jesse  Jones, Sec
re ta ry  of Com merce.
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A m erica 's  N ew  F ran k en ste in  G oes Into A ction Dem olition S q u ad

P lan t Cartoons Em phasize Im portance of Production
CARTOONS re la tin g  the  in d u stria l 

production effort to defeat of the 
enem y, often  draw n by em ployes 
and inspired  by labor-m anagem ent 
o r  o the r drives, now appear in m any 
w ar plants.

“F ly ing  Chips from  the L athe 
Will D efeat th e  A xis” is the  w ork of 
F red  S pringer, an  em ploye of Lodge 
& Shipley M achine Tool Co., la the 
bu ilders in C incinnati, now engaged 
in  all-out w a r  production. S pringer 
is an a r tis t  tu rn ed  too lm aker fo r  the 
duration . H is poste r is displayed 
th ro u g h o u t the Lodge & Shipley 
shops.

“W e H ave the Ol’ B atting  Eye 
N ow ” w as draw n fo r  H obart Bros., 
T roy, O., to  depict the increased pro
duction of welding equipm ent and

o th e r m ateria ls  essen tial to  the w ar 
program .

“A m erica’s N ew  F rankenste in  
Goes In to  Action” appears in the 
cu rren t edition of A llis-Chalm ers 
M fg. Co.’s house organ, V ictory Pro
duction N ew s.

“D em olition S quad” is the creation 
of W illiam  Solms, ju n io r  d raftsm an  
a t the P ackard  M otor C ar Co., De
tro it, and w as subm itted  in a  com 
pany-sponsored “W ork-To-W in” p ro 
duction drive. T he a r tis t won a 
m erit aw ard  fo r h is w ork, the excel
lence of w hich can be judged  by 
close sc ru tiny  of details. N ote p a r
ticu larly  on th e  desert a t the  le ft the 
drying1 skulls of M ussolini, H itle r  
and H irohito. O ther P ackard  em 
ployes won aw ards fo r slogans and

poem s on the  sam e them e, all part 
of the p ro g ram  to stim u la te  produc
tion w hich w as m apped out by 
George T. C hristopher, president.

A n o th e r  A ll-O u t  Id ea
ST. LOU IS

In  a le tte r  to  a  dealer, p rom inen t 
in the recent drive fo r  scrap  iron  and 
steel, Convict No. 9532, S ta te  P en i
ten tia ry , Jefferson  City, Mo., serv ing  
a leng thy  te rm  fo r  forcible en try  
w ith  a  jim m y, m akes a p a trio tic  
suggestion.

No. 9532 believes th a t m any tanks, 
bom bs and su b m arin es could be 
built w ith  steel from  bars, gates 
and cells of the Jefferson  City and 
e th e r s ta te  and federal p risons.

Flying C hips from the Lathe Will D efeat the Axis

W e H ave the O l' B atting Eye Now
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MEN of INDUSTRY

R. J. Schuler K. J. Pedersen W. II. Griese

R. J . SCHULER has been appo in t
ed general m anager, H am psh ire  
P roducts Inc., M ilan, Mich. He re 
signed Ju ly  1 as a ss is ta n t m anager 
of sales, Bolt & N ut Division, R epub
lic S teel Corp., Cleveland. P rio r  to 
jo in ing  R epublic he w as m an ag e r 
of sales, LaSalle S teel Co., Chicago. 

♦
M. A. Thom pson, identified w ith  

the H eavy Chem ical Sales Division 
of P ennsy lvan ia  S alt Mfg. Co. in  the  
D etro it a re a  since M arch, 1938, has 
been tra n sfe rre d  to the  In d u stria l 
C leaner Division.

♦

S. E. L auer, p residen t, Y ork Ice 
M achinery  Corp., York, Pa., has 
been elected a director, A m erican 
M anagem ent A s s o c i a t i o n ,  New 
York, to  serve a th ree-year term .

♦
Irv in g  H errio tt, genera l counsel, 

Zenith  Radio Corp., Chicago, has 
been elected a d irec to r to fill a 
vacancy created  by death  of P au l 
K lugh.

♦

J . J .  C lark, m an ag e r of th e  Cleve
land  branch, In te rn a tio n a l H arves
te r  Co., has been nam ed m an ag e r 
of th e  Toledo, O., b ranch, succeed
ing Le M onte D aniels, w ho re tired  
recently .

♦

R. A. B ecker has  been appoin ted  
m anager, B altim ore  branch, G ar 
W ood In d u s tr ie s  Inc., D etro it. He 
succeeds R. J . Grow, who has joined 
the  A rm y as  a  f irs t lieu tenan t.

*
Joseph  S ander has  been prom oted 

to  genera l fre ig h t agent, and  Jo h n  
E. Capps and  E ldon A. T h a rp  to  a s 
s is tan t f re ig h t traffic  m anagers, 
Rock Is land  L ines, Chicago.

♦
H a rry  M. E llsw orth , advertising  

m anager, P ennsy lvan ia  S alt Mfg. 
Co., P h iladelphia, has  been elected

vice presiden t, E a s te rn  In d u stria l 
A dvertisers A ssociation fo r  th e  1942- 
43 te rm . M r. E llsw o rth  also  serves 
as cha irm an , em ploym ent section, 
ea s te rn  d istric t, N ational In d u str ia l 
A dvertisers Association.

♦
K. J . P edersen  has been t r a n s 

ferred  to  C harlo tte , N. C., to  handle 
sa les in N o rth  and S outh  C arolina 
fo r  Acm e S teel Co., Chicago. Asso
ciated  w ith  A cm e 20 years, he will 
m ain ta in  h ea d q u a rte rs  a t  2243 
Selw yn avenue.

G. R. E asley , on leave from  his 
Acme duties in S ou th  C arolina, is 
now in the  A rm y in tra in in g  to  be
com e an  officer.

♦

B enjam in  Sack, h e re to fo re  ex 
ecutive vice president, A irc ra ft 
Screw  P ro d u c ts  Co. Inc., L ong Is 
land City, N. Y., h as  been elected 
presiden t, to fill a  vacancy w hich 
w as created  in A ugust, 1941.

♦

P hilip  F . S m ith , secre ta ry , O sborn 
M fg. Co., C leveland, h as  accepted 
an  appo in tm en t as a  sen io r p rio rity  
specialist, Special In d u str ia l M ach
inery  B ranch, W a r  P roduction  
Board, W ashington , fo r the  du ration  
of th e  w ar.

*
L ynn  A. W illiam s Jr., secre ta ry  

and  head  of the  legal departm ent, 
S tew art-W arner Corp., Chicago, has 
been elected a  vice president. A sso
ciated  w ith  th e  com pany n ine years, 
he w ill continue h is fo rm e r duties.

♦

R. E. L aw lor, m a n ag e r of sa les 
in th e  D etro it d is tric t fo r  O tis S teel 
Co. fo r  seven y ea rs  and widely 
know n th ro u g h o u t th e  au tom otive 
and  m o to r pai'ts industries, has  re 
signed. H e will announce a  new  
affiliation a t  an  ea rly  date. O tis

S teel sa les offices a re  being con
solidated w ith  those of Jones & 
L aughlin  Steel Corp., w hich has p u r
chased asse ts  of the  Cleveland com
pany.

♦

W illiam  B. G riese, p lan t m anager, 
Lycom ing Division, A viation Corp., 
W illiam sport, Pa., has  been made 
p lan t m an ag e r of th e  com pany’s new 
Liquid  Cooled E ng ine Division, p lant 
fo r w hich is now  u n d er construction  
in Ohio. H e will be succeeded at 
Lycom ing by M. I. B radley , w orks 
m anager. Mr. G riese becam e asso
ciated  w ith  A viation Corp. in  F eb
ru ary , 1941, and fo r  17 y ears  before 
th a t w as w ith  Crosley Corp., Cin- 
dent, has been elected a  d irector, re- 
perin tendent.

♦

Claud W am pler, executive vice 
presiden t, C a rr ie r  Corp., Syracuse, 
N. Y., h as  been elected president, 
succeeding the  la te  J. Irv in e  Lyle. 
E dw ard T. M urphy, sen io r vice presi
dent, h as  been electetd a d irector, re
p lacing  Mr. Lyle.

♦
Jo h n  N uveen J r ., since 1919 a 

m em ber of th e  m unicipal bond firm 
of Jo h n  N uveen & Co., Chicago, has 
been appoin ted  Chicago reg ional sal
vage m anager, B u reau  of In d u stria l 
C onservation. H e will d irec t ac tiv i
ties of th e  fo u r  sections of the bu
reau , general sa lvage , in d u stria l sal
vage, autom obile g rav ey ard s and 
special pro jects.

♦

J. P . M argeson J r .  and  F rank lin  
F arley  have been elected vice p resi
dents, In te rn a tio n a l M inerals & 
Chem ical Corp., Chicago. M r. Mar- 
geson, w ho has been genera l m an
a g e r  of the  m agnesium  division, 
also w ill becom e genera l m anager
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of the potash  division. Mr. F arley  
has been general m anager of the 
phosphate division. John  T. B u r
rows has resigned as vice president 
and will devote full tim e to  execu
tive direction, P hosphate  Recovery 
Corp., a subsid iary  owned jo in tly  
w ith  M inerals S eparation  N orth  
A m erican Corp.

Additional Advisory
Committees Appointed

Additional industry  advisory com 
m ittees appointed la s t week by T. 
Spencer Shore, chief of the B ureau 
of In d u stry  Advisory Com m ittees, 
include the follow ing in the m etal
w orking field:

Fin Colls, Coolers 
A. H. Baer, Air Conditioning and Com

m ercial R efrigeration  Branch, govern
m ent presiding officer.

Com mittee m em bers: R. C. Colman, 
McQuay Inc. M inneapolis; Morrill Dunn. 
McCord R ad ia to r & Mfg. Co. Detroit: 
J . W. H atch, Bush Mfg. Co., H artford, 
Conn.; B. E. Jam es, York Ice M achinery 
Corp., York, Pa.; H. T. Jarv is, R efriger
ation  E ngineering Inc., Los Angeles; O. Z. 
Klopsch, W olverine Tube Division, C alu
m et & Hecla Consolidated Copper Co., 
D etroit; W illiam  L. Lynch, Rom e-Turney 
R adiator Co., Romo, N. Y.; Milnor Noble, 
Aerofln Corp., Syracuse, N. Y.; Pau l H. 
Schoepflin, N iagara  Blower Co., New 
York; O. E. Sims, L ark in  Coils Inc., A t
lan ta , Ga.; Reuben Trane, The T rane 
Co., I.aCrosse, Wis.; E. R. W alker, Fodders 
Mfg. Co., Buffalo.

H eat Exchangers 
W illiam K. F rank , chief. Resources 

Protection Board, governm ent presiding 
officer.

Com m ittee m em bers: W. C. Beekley, 
W hitlock Mfg. Co., H artfo rd , Conn.; H. M. 
Corrough, Alco P roducts Division, Am er
ican Locomotive Co., New York: G. H. 
Cox, W estinghouse E lectric & Mfg. Co., 
South Philadelphia, Pa.; J. A. Coy, J. A. 
Coy Co., T ulsa, Okla.; Chas. Currier, Ross 
H eater & Mfg. Division, Am erican R adi
a to r  & S tandard  S an ita ry  Co., Buffalo; 
E. L. D urrell, J. B. Beaird Co., Shreve
port, La.; C. H. L atria l, Southw estern 
Engineering Co., Los Angeles; Melvin 
Sack, Henry Vogt M achine Co., Louis
ville, Ky.

L ivestock Equipm ent M anufac tu rers 
W illiam  R. T racy, chief, Farm  M a

chinery and  Equipm ent Branch, govern
m ent presiding officer.

Com mittee m em bers: Ben H. Anderson, 
Ben H. Anderson Mfg. Co., Madison. Wis.; 
L. J. Brower, Brower Mfg. Co.. Quincy, 
111.; C. E. B utler, The G allow ay Co. Inc., 
W aterloo, Iowa; J. B. Clay, Clay E quip
m ent Corp., Cedar Falls, Iowa; Zur W. 
Craine, Craine Inc., Norwich, N. Y.; A. R. 
Hill, The Buckeye In cubato r Co., Spring- 
Held, O.; R. C. Hudson, H. D. Hudson 
Mfg. Co., Chicago; H. B. Megran, S ta r- 
line Inc., H arvard , 111.; T. W. M erritt, 
Babson Bros. Co., Chicago; S. H. Smith, 
The Sm ith Incubato r Corp., Bucyrus, O.; 
George C. Stoddard, D eLaval Separato r 
Co., New York; W. A. Zaloudek, Oakes 
Mfg. Co., Tipton, Ind.

Z inc P rod u cers  
George C. Heikes, chief, Zinc Branch, 

governm ent presiding officer.
Com mittee m em bers: Kenneth C. Brow

nell, Am erican Sm elting & Refining Co., 
New York; F ran k  E. Chesney, Am erican 
Steel & W ire Co., C leveland; Irw in  H. 
Cornell, St. Joseph Lead Co., New York; 
R obert E. Dwyer, A naconda Copper Min
ing Co., New York; George W. Potter, 
Eagle P icher Mining & Sm elting Co., 
Joplin, Mo.; How ard I. Young, Am eri
can Zinc Lead & Sm elting Co., St. Louis;

Benno Elkan, In terna tiona l M inerals & 
M etals Corp., New York; M arshall L. 
Havey, The New Jersey Zinc Co., New 
York; C. H. K lausterm eycr, M etals & 
Ore Division, G rasselli Chemical Division,
E. I. du Pont de N em ours & Co., W ilm 
ington, Del.; J. M. Pomeroy, General 
Sm elting Co., Philadelphia; B ernard N. 
Zimmer, Am erican M etal Co., New York.

P ow er C ran es, S h o v e ls
Joseph F. Ryan, chief, Construction 

M achinery Branch, governm ent presiding 
officer.

Com m ittee mem bers: C. B. Sm ythe, 
Thew Shovel Mfg. Co., Lorain, O.; C arl
ton R. Dodge, N orthw est Engineering, 
Chicago; Morgan R am say, Bay City 
Shovels, Bay City, Mich.; Doc Shelton, 
M arlon Steam  Shovel Co., Marion, O.; 
Ray Dorward, Insley Mfg. Co., In d ian 
apolis; John Jay , Quickway Truck Shovel, 
Denver; E. W. Botten, Owen Bucket, 
Cleveland.
D om estic, W ater  S y s te m s  A: Irr ig a tio n

P u m p s
W illiam  R. T racy, chief, Farm  M a

chinery and Equipm ent Branch, govern
m ent presiding officer.

C om m ittee m em bers: E. F. Brown,
Snow Irrigation  Supply Co., Los An
geles; W. M. B ryant, B ryan t Pum p Co., 
H utchinson, Kan.; G. R. Doming, The 
Demlng Co., Salem, O.; E. E. Eickmeycr. 
D ayton Pum p & Mfg. Co., Dayton, O.; 
R. L. H arner, Everite  Pum p & Mfg. Co. 
Inc., L ancaster, Pa.; R obert Hula, C lay
ton M ark & Co., E vanston, 111.; Donald 
C. McKenna, Pom ona Pum p Co., Pomona, 
Calif.; R. Lewis, Fairbanks, Morse & 
Co., Chicago; H enry F. Miller, Goulds 
Pum ps Inc., Seneca Falls, N. Y.; John 
C. Myers, The F. E. Myers & Bro. Co., 
Ashland, O.; David V. Stew ard, Colum
biana Pum p Co., Colum biana, O.; B. N. 
Sweeney, Stam m -Scheele Inc., Rayne, La.

R u st  A w a r d e d  $1,000,000  
E q u ip m e n t  C o n tr a c ts

R ust F u rn ace  Co., P ittsb u rg h , has 
been aw arded the following con
trac ts , a t  a to ta l cost in excess of 
$1,000,000 ;

F o r Carnegie-Illinois Steel Corp., 
P ittsbu rgh , tw o la rge  slab  heating  
fu rnaces fo r  the  new  p la te  m ill a t 
H om estead, Pa. This con tract w as 
aw arded by M esta M achine Co., 
P ittsb u rg h . Also fo r Carnegie-Ulin- 
ois, five ca r bottom  fu rnaces a t an 
o ther Pennsy lvania location. F o r 
Colum bia S teel Co.. th ree  la rge  h ea t
ing furnaces, to  be installed  in Utah. 
F o r Caine Steel Co., Chicago, th ree 
forg ing  furnaces, to be installed  in 
Tennessee.

S e c o n d  D o u b le  L a u n c h in g  
B y F ed er a l in  E ig h t  D a y s

F edera l Shipbuilding & D ry  Dock 
Co., K earny, N. J., U nited S ta tes 
Steel Corp. subsid iary , m ade its 
second double launching  w ithin 
eigh t days Ju n e  26. The cargo 
ships S a n t a  C e c il ia  and S a n t a  
M a r g a r ita  w en t down th e  w ays 
a t th a t tim e. Two destroyers w ere 
launched Ju n e  21 and a cargo ship 
the previous week.

The two sh ips in the la tes t 
launching  w ere designed before the 
w ar fo r trad e  w ith  South  Am erica. 
They w ere built fo r the M aritim e 
Commission.

D I E D :
Philip D. Block, 71, fo rm er p resi

dent and a t the  tim e of his death  
chairm an of the executive com m it
tee, In land  Steel Co., Chicago, in 
th a t city, Ju n e  30.

Mr. Block w as the la st surv iv ing  
founder of In land Steel, organized 
49 years ago. He had  been a p rin 
cipal fac to r w ith his fa th e r, Joseph 
Block, and the la te  George H. Jones, 
in  its  organization.

On Nov. 10, 1893, he w as elected 
d irec to r and tre a su re r  of the com 
pany. In  Jan u ary , 1894, he becam e 
tre a su re r  and purchasing  agent, and 
on Ju ly  9, 1901, vice presiden t and

P h ilip  D . B lo ck

trea su re r . E igh t years la te r Mr. 
Block w as elected first vice p resi
dent. In 1919 he becam e the fifth 
president of Inland, a position he 
held until A pril 30, 1941. At the 
age of th ree  score and ten he then 
retired, to the less a rduous duties 
of chairm an of the executive com 
m ittee.

F o r half a cen tu ry  Mr. Block w as 
“the co rnerstone of In land .” He 
m ade an efficient p lan t of th e  orig i
nal w orks a t Chicago H eights, 111. 
In  1901 he w as the m ain fac to r in 
s ta rtin g  the com pany’s principal 
p lan t a t Ind iana H arbor, Ind. In  
difficult y ears  th a t followed, he vir. 
tually  lived w ith th e  m en and m ills 
a t  th is  p lant. T hrough  his efforts, 
assisted  by his b rother, L. E. Block, 
In land  rose from  a modest begin
ning to one of th e  g rea t steel com 
panies of today.

H e w as a d irector of the F irs t N a
tional Bank, Chicago, bu t had few 
o th e r business interest^ , a lthough  
serv ing  h is industry  m any y ears  on 
com m ittees of the  A m erican Iron  
and Steel Institu te .

♦

Harry S. Mela rid, 48, a superin . 
tenden t of construction , A ustin  Co., 
Chicago, drow ned Ju n e  25 w hen his 
m otorboat capsized in S ilver L ake 
n ea r K enosha, Wis.
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T H E  50 t h  YEAR OF

HYATT ROLLER BEARINGS
G2 / T E E L

Today, w hen you look at the bear
ing sym bol HYATT M A D E  IN  U .S.A .
. . . there's more to it than meets. . . . . . .  ......  ̂. .
the eye.

For years it has represented the 
users’ protection, a guaranty  that 
the bearings were a s  go od  a s  sci
ence, skill, and  experience could  
m ake them. It identified the best 
in bearing design  and  performance; 
for automotive, industrial, agricu l
tural and railroad applications.

N o w  the sym bol takes on added  
significance. It indicates that Hyatt, 
with its regular and wartim e job, 
is at peak output, harder at work  
than ever before; that Hyatt Roller 
Bearings are serving everywhere 
in A m e ric a . . .  in the vitals o f tanks, 
guns, sh ips and  p lanes and  the 
m achinery that m akes them ...fight
ing a ga in st  friction and for U..S. A . 
H y a tt  B e a r in g s  D iv is io n , G e n e ra l  
M otors Corporation, Harrison, N. J.



By A .  H . A L L E N  Detroit Editor, STEEL MIRRORS of MOTORDOM
D E T R O IT

HOW do w e stand  on rubber?  Out 
of a  w elter of conflicting s ta tem en ts  
and confusing s ta tis tic s  has em erged 
som e clarify ing  fac tual inform ation 
which, boiled down to its  essence, 
leaves the  situation  approxim ately  
as follows:

N atura l R ubber:  F rom  the  F a r  
E ast has come 97 p er cen t, of this 
co u n try ’s  crude rubber supply, im 
po rts  averag ing  abou t 800,000 tons 
annua lly  fo r the p ast th ree  years. 
Bulk of th is is now sh u t off by 
Japanese  conquests, a lthough  som e 
still is being shipped in from  Ceylon 
and India. T his year im ports are 
expected to reach 368,500 tons, next 
y ea r 182,350 tons, providing occupa
tion of fu rth e r  te rr ito ry  by the 
enem y is forestalled .

N a tu ra l rubber from  such sources 
as South  A m erica, A frica, the g u a 
yule sh rub , etc., is of insignificant 
p roportions. Even a t $3 a pound, 
the prevailing  price in 1910-12, im 
ports from  South  A m erica would 
fall f a r  sh o rt of actual needs. Scarci
ty  of labor, inaccessibility  of trees, 
leaf disease and o ther fac to rs ru le  
out consideration  of South  A m erica.

P lan ta tions of the F a r  E as t have 
m axim um  capacity  fo r supply ing
1.600.000 tons of sh ee t rubber, a 
valuable prize fo r  the Japanese  
w hich they conquered v irtua lly  in 
tact. I t is inconceivable the  Japs 
could have any need fo r  the  enor
m ous capacity  available, leading 
som e observers to the conclusion 
they  will try  to  dispose of p a r t of it 
in world m arkets. How ever, as long 
as they feel they  a re  crippling the 
U. S. w ar m achine by hang ing  onto 
rubber, it m ay be unlikely they will 
perm it any  exports.

Open to Destruction
An in te resting  angle is th a t ex 

p e r t stud ies have indicated a single 
a irp lane in the space of two w eeks 
could destroy  the  en tire  F a r  E ast 
ru bber g row th  by sca tte rin g  leaf 
disease germ s over the area. B u t it 
is not believed likely e ith e r the Ja p 
anese or the United N ations would 
re so rt to  such destructive effort.

R equ irem ents:  W ith  civilian re 
qu irem ents scaled down to 150,000 
tons fo r th is year, the la tes t fig
u res on to ta l requ irem en ts of the 
U nited N ations add up to 813,000 
tons. Out of this, 82,000 tons a re  
ea rm arked  fo r lend-lease and 310,- 
000 tons fo r o th e r countries, leaving
271.000 tons fo r the arm y, a ir  
corps and N avy. T hanks to  heavy 
stockpiles, an  indicated su rp lu s  of
428.000 tons is show n fo r th is year.

N ext year, syn the tic  production- is
scheduled to climb to 300,000 tons, 
from  th is y ea r’s to ta l of 28,000 
tons. This, added to the 1942 s u r 

R ubber  situation clarified. C rude  sup p ly  la rge ly  cut off  b y  Ja p a n ese  

conquests .  Sy n th e t ic  p rod u c t io n  to reach large  proportions  within  

three years. Butad iene  process  ho lds best  hopes

plus and expected 1943 shipm ents, 
m eans a to ta l supply  of 861,000 tons, 
but because of increased m ilitary  
requ irem ents a deficit of 5000 tons 
is indicated.

S yn th e tic  Rubber Production: S al
vation of the rubber problem  rests  
square ly  w ith the syn thetic  rubber 
production p rogram  which, a f te r  be
ing kicked around for a y ea r or m ore 
finally has se ttled  a t a p rojected
862.000 tons annually , out of which
32.000 tons is being financed by p ri
vate  capital, 30,000 tons by the Can
adian governm ent, the  balance by 
the U. S. governm ent.

M ay R each P eak  in 1915

By the  first q u a r te r  of nex t year, 
the syn thetics will be s ta rtin g  to 
roll, and in 1944 o u tp u t is expected 
to reach 650,000 tons, in 1945 the 
peak of 862,000 tons. T h is is a 
w hale of a lot of rubber, especially 
w hen it is realized th a t Axis n a
tions now a re  using rub b er on the 
basis of only 150,000 tons a year, 
the bulk of th is governm ent subsi
dized syn the tic  production. R ussia 
has capacity  fo r only about 50,000 
tons of syn the tic  rub b er a year.

M ost of the syn the tic  p lan ts  will 
be m aking  rubber by the butadiene- 
sty rene polym erization process, the 
butadiene com ing from  both  p e tro 
leum  refineries and g rain  alcohol 
d istillation. U nits will approx im ate 
40,000-ton size a year, providing no 
delays a re  m et in construction .

L arg es t p lan t in the  U. S. now 
in com m ercial operation  in the m an
u fac tu re  of the  bu tad iene type sy n 
the tic  rubber is th a t originally  en
gineered and built by B. F. Good
rich, opera ting  under p a ten ts  and 
technique developed by th is com 
pany. T h is p lan t now is know n as 
the H ycar Chem ical Co., a corpora
tion jo in tly  owned by Phillips P e
tro leum  and Goodrich. P re sen t pro
duction is a t a  ra te  of 7000 tons a n 
nually  and rep resen ts  the  culm ina
tion of 16 years of continuous re
search  and developm ent directed by 
Dr. W aldo L. Sem on, d irec to r of syn 
thetic  rub b er research  a t Goodrich.

This Goodrich rubber is consid
ered  su p e rio r to the G erm an Buna 
rubbers, a lthough  it is of the sam e 
chem ical fam ily. Two years ago the 
rubber w as announced publicly un 
der the  trad e  nam es L iberty  Rub-

M aterlal appearing  In th is departm ent 
is fu lly  protected by copyright, and Its 
use In any form  w hatsoever w ithou t 
perm ission Is prohibited.

ber and Am eripol, w ith two objec
tives in m ind; first to challenge 
sc ien tists to speed up developm ent 
of A m erican-m ade rubber, and sec
ond to focus national atten tion  on 
dangerously  low stocks of n a tu ra l 
rub b er on hand  then—around 148,- 
000 tons, o r a m inim um  w orking 
level. Several thousand tires of 50 
per cent A m eripol w ere produced 
and sold a t  a  price approxim ately  
30 p er cent h igher than  first quality  
n a tu ra l rubber. M any favorab le re
ports from  the “public te sting  lab
o ra to ry ” have been received.

S ynthetic rubbers of the  butadiene- 
base type, it is hoped, can be m ade 
to perform  w ith  90 per cent of the 
efficiency of n a tu ra l rubber in tires, 
a lthough several problem s still 
aw ait solution in respect to truck  
tires. This high perform ance com 
pares w ith  the 35 per cen t effici
ency of butyl syn the tics and such 
in terim  m ateria ls  as Thiokol.

Sets A utom atic Ceiling
I t  is estim ated bu tad iene rubber 

can be m ade and sold a t a profit 
fo r 25 cents a pound, including 
am ortization  of plants. P lan ta tion  
rub b er norm ally  could be sold a t 
10-12 cents on the New Y ork m ar
ket, w ith a profit, a lthough  back in 
the depths of the depression n a tu ra l 
rubber sold fo r as low as 2% cents 
a  pound. A verage New Y ork m ar
ket price in the la s t two y ea rs  has 
been close to 20 cents a pound.

It is on th is score th a t m any look 
on th e  pro jected  sy n th e tic  rubber 
p lan ts  as valuable “au tom atic  ceil
ings” on n a tu ra l ru b b er prices in 
tim e of peace, and as  priceless 
“s tandby” facilities in the event of 
w ar. I t  is reasoned th a t if the U.
S. is to  becom e a leader in a new 
order of world thought and world 
trad e  follow ing the w ar, it certain ly  
will not be possible to close the door 
on n a tu ra l rub b er and use only do
m estic-produced synthetics. The 
syn thetic  p lan ts will have to m ark  
tim e (a t governm ent expense) while 
we drop all ta riff  b a rrie rs  and re 
sum e buying rub b er from  the  F a r  
East.

I t  m ay be necessary  to step  into 
the F a r  E as t w ith g u aran tees  of 
h igher w ages and b e tte r  living con
ditions fo r the  natives who collect 
the rub b er la tex  from  the  trees, 
thereby  perhaps doubling the  price 
we pay fo r n a tu ra l rubber. E ssen 
tially  th is  am ounts to  ra ising  the 
s tandard  of living in subnorm al
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countries a t the expense of living 
s ta n d a rd s  in ou r own country . 
W hether the people in th is country  
will ever sw allow  such a ltru is tic  
policies is open to question. P e r
haps th e  easiest way to effect the 
change would be to persuade the 
CIO to estab lish  a branch  in the Fat- 
E ast and unionize the  p lan ta tion  
w orkers. T hen  a w orld labor board 
could g ra n t h ig h e r w ages and the 
checkoff system , and the h igher 
costs would au tom atica lly  be passed 
along  to the  A m erican public.

Sci'ap and R ecla im :  E x isting  fa 
cilities fo r reclaim ing  scrap  rubber 
can handle abou t 400,000 tons of 
sc rap  a year, p rocessing it in to  320,- 
000 tons of reclaim  rubber. In  the 
first two m onths of th is year, sc rap  
rub b er w as com ing in a t a ra te  of 
only 50 p er cen t of the m axim um  
usable am ount. This has gradually  
increased  un til la s t m onth  when 
sc rap  sh ipm ents sligh tly  exceeded 
consum ption. T he scrap  rubber 
drive sponsored  by the oil com 
panies w as called d isappoin ting  in 
W ashington  because it yielded only
250,000 tons. S tacked ag a in s t the 
pure  guesses as to  available ton 
nage m ade before the drive, it p rob
ably is disappointing , but nonethe
less the cam paign w as productive 
of well over h a lf  a y e a r’s  supp ly  of 
m ateria l fo r p resen t reclaim ing 
plants.

If  ru b b er recovery  could be m ade 
a p e rm anen t proposition on the  basis 
of, say, 40,000 tons a m onth, th e re  
would be am ple supp lies of m ate
ria l fo r  reclaim ing.

T he la rg est stockpile of rubber, 
of course, is in the  tires and tubes 
now on the 150,000,000 w heels of 
cars, tru ck s and buses in operation. 
T his am oun ts  to 1,200,000 tons, n ea r

ly tw ice the stockpile of new  rubber 
on hand. In  addition  th e re  a re  6,- 
000,000 new  tire  casings held in 
s to rag e  fo r  ra tion ing . A t the p res
en t ra te  of release they  w ould be 
sufficient fo r  12 years b u t they do 
not am ount to  m uch w hen com 
pared w ith tire  sa les of 35,000,000 
un its  in a good re ta il year.

C u rren t facilities fo r  recapping  
or re tread in g  tire s  can handle only
750,000 tires a m onth, and all of the 
cam elback used fo r  th is  re tread in g  
is produced from  reclaim ed rubber. 
Should new  re tread in g  m a teria ls  
becom e available, as seem s likely 
th is  fall, it m ay  be necessary  to 
supp lem en t field facilities w ith  those 
of the la rg e  ru b b er p lan ts to  h a n 
dle the vastly  accelerated  re tread in g  
business.

War Shipments Booming
A utom otive B ranch of the W PB 

announces A pril sh ipm en ts of w ar 
products from  432 p lan ts  of 157 
com panies, w hich m ake up 72 per 
cent of the au tom otive industry  
(based on labor) w ere 46 per cent 
over the F eb ru a ry  to tal. Com panies 
included 8 autom obile m a n u fa c tu r
ers, 9 truck  com panies and 140 
p a rts  producers. S h ipm ents am oun t
ed to $420,000,000, of w hich 83 per 
cent w ere w ar goods.

Since som e of these sh ipm en ts are  
inter-com pany, a m ore accu ra te  rep 
resen ta tion  of the production  
ach ievem ent is in te rm s of value 
added, o r the difference betw een the 
m oney value of sh ip m en ts  and the 
cost of m a teria ls  and p a rts  supplied. 
T hese 432 p la n ts  had a to ta l value 
added on w ar w ork in A pril of $188,- 
000,000, com pared w ith  $123,000,000 
in F eb ruary . M an-hours w orked in 
these com panies increased  from  65,-

000,000 in F eb ru a ry  to 104,000,000 
in April. T o ta l em ploym ent was 
561,480, of w hich 413,656 w ere pro
duction w orkers.

Increases in M ay and Ju n e  have 
fu r th e r  expanded these totals, 
though  perhaps a t a som ew hat de
ce lera ting  ra te . W hen the 432 plants 
under consideration  reach m axim um  
w ar production, it is es tim ated  total 
m an-hours will be 112,500,000 m onth
ly. Obviously sh ipm en ts will ex
pand a t a m ore rap id  ra te  than 
m an-hours, s ince  Jin p repara to ry  
and p relim inary  s ta g es  of produc
tion a rela tively  h ig h e r ra tio  of 
m an-hours to sh ipm ents is required 
than  w hen production is rolling 
sm oothly.

Several floors in  the  downtown 
Buhl build ing h ere  have been taken 
over by the p rocu rem en t and d is tri
bution divisions of the Q u arte rm as
te r  M otor T ra n sp o rt Service, activ i
ties tran sfe rred  here  from  W ashing
ton and H olabird, Md. L ocation of 
these agencies h e re  in th e  h ea rt of 
the m o to r in d u stry  is a logical 
move in the in te re s ts  of speed and 
efficiency. H istoric F o rt W ayne in 
D etro it has served the  A rm y as its 
cen tral Q u arte rm a ste r  M otor S up
ply D epot since Septem ber, 1940, 
and it has expanded stead ily  since 
th a t tim e, la s t fall a  $630,000 w are
house being added. M any tem por
a ry  buildings have been bu ilt and 
com m ercial w arehouses and field 
space leased to  s to re  the thousands 
of tons of m o to r supplies aw aiting 
sh ipm ent to A rm y un its  a t hom e and 
overseas. P ro cu rem en t o rders run  
into m illions of dollars m onthly, 
w hile thousand^ of tons of m otor 
supplies a re  checked by the  supply 
division and sh ipped to o ther qu ar
te rm a s te r  depots o r to s ta tio n s  at 
hom e and abroad  every  week.

170-Decibel Siren in Mass 
Production by Chrysler

L arge-scale production  on a new 
air-ra id  a la rm  siren  of the most 
pow erful type ever designed w ill be 
s ta r te d  sh o rtly  by the  in d u stria l en
gine division of C hrysle r Corp., De
tro it. K now n as  the  Chrysler-Bell 
v ic to ry  siren , the  device is the  resu lt 
of jo in t s tudy  by C hrysle r engineers 
and Bell Telephone R esearch  L abor
a to ries. Bell eng ineers estab lished  
the  sound-producing princip le and 
C hrysle r tra n s la te d  th e ir  experi
m en ts into a p rac tica l production 
unit. T he s iren  is capab le of produc
ing the m ost p e n e tra tin g  sustained  
sound—170 decibels a t  th e  th ro a t— 
ever achieved by m echanical m eans.

The ap p a ra tu s  com prises the  siren  
p ro p er o r m odu la to r unit, a  blow er 
to supply  com pressed a ir  and  a 140- 
horsepow er au tom obile  eng ine to 
drive both. I t  is m ounted  on a tu rn 
tab le  p la tfo rm  th a t  m ay  be placed 
on top of a bu ild ing  o r in an y  other 
elevated  position w h ere  the  sound 

(P lease turn  to Page  127)

CHRYSLER-BEIi victory  siren , p ic tu red  a b o v e , p ro d u ces  170 d e c ib e ls  of so u n d  
a t the hom , c la im ed  by  C hrysler e n g in e e rs  to b e  the  " lo u d est su s ta in e d  n o ise  ever 

p ro d u ced  b y  m ec h an ic a l m ean s."  For descrip tion , see  acc o m p a n y in g  text
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O F  T H E S E  

L O A D  H U S T L E R S  
_  O N  THE  J O B

a /u m a fc c s fc fo n ^ ^q c tf^

Here is a fast, versatile, inexpensive
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motorized hand truck like nothing else 
on the m arket. Its perform ance and 
rapid efficiency are out of all proportion 
to its size and price.

YA RD -M A N ,  INC.
1410 WEST GANSON ST. JACKSON, MICHIGAN
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WING TIPS
C a r g o  p lanes  h o ld  hop e  fo r  transport of supp lie s  and  m unit ions  to 

far- f lung  battle fron is.  S o m e  n o w  in p roduct ion ,  others still in p la n 

n in g  s tage.  M o to r s  are r e a d y  . . .  N e w  w in d  tunnel for  N orth  A m e r ic a n

ATTENTON of m ilita ry  s tr a te 
g ists  and log isticians fo r the  United 
N ations, such  as G eneral Som er
vell’s  board in  W ash ing ton  know n as 
the SOS (Services of Supply), qu ite  
n a tu ra lly  is tu rn in g  to the  a irp lan e  
as a c a rrie r  of m en and fre ig h t to 
th ea te rs  of w ar. Long, hazardous 
sea  lanes m ean m onths fo r tra n s 
po rting  m unitions and o ther w ar 
m aterie l to f a r  off scenes of action 
in E gyp t, R ussia  and A ustralia . 
T im e being of the  essence if s teady  
Axis advances a re  to be stopped, 
speedy a ir  trav e l m ay supp ly  the  
an sw er if sufficient num bers of ca r
go ca rrie rs  can be m ustered .

F o r  over a  m onth , a W PB com 
m ittee  on cargo  p lanes has  been 
s tu d y in g  all the available fac ts  re 
la ting  to cargo planes, including the 
p as t use of a irp lanes fo r ca rry ing  
cargoes and  th e  fu tu re  possibilities 
of such tran sp o rta tio n  techniques 
as  they  re la te  to  production  p rob 
lem s aris in g  from  the  w a r  effort. 
P ersonnel of the com m ittee in 
cludes H aro ld  E. T albott, deputy  di
rec to r of th e  W PB production  divi
sion; T. P . W righ t, a s s is ta n t chief 
of the  a irc ra ft branch  of W PB; W.
B. H ard ing , vice p residen t of the  De
fense Supplies Corp. of the  RFC; 
Lew is D ouglas, deputy  to A dm iral 
L and  in the W ar Shipping  A dm in
is tra tio n ; Dr. Je ro m e C. H unsaker, 
cha irm an  of the N ational A dvisory 
C om m ittee fo r  A eronautics; R obert

H inckley, a s s is ta n t sec re ta ry  of com 
m erce in charge  of av iation ; Col. 
R. B. Lord, a s s is ta n t d irec to r of the 
B oard of Econom ic W a rfa re ; G rover 
Loening, consu lting  engineer fo r 
G rum an A ircraft Corp., and G. B. 
L am bert, m em ber of the executive 
staff of the W PB.

W hile a  fact-finding com m ittee 
m ay rep resen t a good s ta r t ,  it is not 
going to be productive of very  m any  
cargo planes ready to fly. Conspicu
ous by th e ir  absence on th e  board 
a re  such airp lane-cargo experts  and 
advocates as G lenn M artin , C harles
H. Babb, H arlan  D. Fow ler, W. B. 
S to u t and o thers. These gentlem en 
know  the  fac ts; they  could sk ip  the 
p relim inai'y  stud ies  and d raw  up a 
m a n u fac tu rin g  p ro g ram  fo r  im m e
d ia te  adoption. T here  is the  very  
rea l d anger th a t N elson’s  com m it
tee will spend  m onths d igg ing  up 
facts, p rep a rin g  a rep o rt and su b 
m itting  it  fo r  consideration , a f te r  
w hich the  findings w ill be kicked 
around  in C ongress and no th ing  will 
happen.

Of course, cargo ca rrie rs  and 
troop tra n sp o r ts  a re  a lready  com ing 
from  a irp lan e  assem bly lines, b u t 
they  a re  conventional types of c ra ft 
and  not th e  types of sk y  fre ig h te rs  
visioned by M artin , S to u t & Co. 
One type now abuild ing  is the  C-46, 
orig inally  the  C urtiss  CW-20, a 
tra n sp o rt designed fo r passenger 
use in 1941; the o ther is the C-54,

m ilita ry  version of the  Douglas 
DC-4 tran sp o rt. Both these two-mo
to r sh ips a re  fast, la rg e  and  pos
sessed of ch a rac teris tics  g iving long 
ran g e  and heavy payload. M ilitary 
versions reduce excess w eigh t to 
allow  fo r  increased payload.

An exam ple of w h a t can be done 
w ith a D ouglas DC-3 is seen in  the 
recen t evacuation  of refugees from  
B urm a, w here  a num ber of these 
sh ips w ere in service, m anned  by 
both  B ritish  and A m erican pilots. 
Those serviced by A m erican forces 
had all the sea ts  ripped ou t and 
(he no rm al 21-passenger cabin was 
crowded w ith  as m any as  75 refu 
gees, som e even being stow ed in 
baggage and  f re ig h t com partm ents. 
F o r som e reason  the  B ritish-operat
ed tran sp o rts  w ere not so stripped.

Lockheed Has Cargo Carrier
Soon to join the C-46 and C-54 

is the Lockheed C onstellation, a 
four-m otor sh ip  w ith  capacity  of 64 
passengers, including a crew  of 
seven, o r over 16 tons of cargo 
w hen used a s  a fre ig h te r. M otors 
a re  W righ t Cyclones of b e tte r  than 
2000 horsepow er. C ru ising  speed 
is 283 m iles an  hour, range  over 
4000 m iles, and supercharged  en
gines and cabin perm it operation 
up to 30,000 feet. Even a p lane of 
th is  size, how ever, could no t accom
m odate a  m edium  tank, desp ite  the 
fac t th a t 40 of them  could move
1,000,000 pounds of cargo  overnight 
from  W est C oast to H onolulu.

T here  a re  a  num ber of o th e r spe
cialized cargo  sh ips designed and a 
few  a re  now  in the  construction  
stage. M ilitary  censorsh ip  prevents 
d isclosure of details. One group  of 
a ir  f re ig h t ex p e rts  h as  gone on rec
ord as s ta tin g  the m ost effective 
cargo  plane fo r con tinen tal and hem 
ispheric  operations is a high-w ing 
tw in-engine m onoplane, w ith  re 
trac tab le  land ing  gear, bu ilt around  
a cargo  space 25 x 8 x 8 feet in 
size. T his com pares w ith  box car 
dim ensions of 40 x 9 x 9 feet. M a
te ria ls  would be steel, plywood and 
fabi'ic, conserv ing  alum inum  and 
m agnesium  fo r  com bat planes.

Com posite types of cargo  planes 
have been designed by C harles H. 
Babb and H arlan  D. Fow ler. The 
Babb p lane has a  f ro n t fu se lage  sec
tion w hich is com pletely rem ovable 
fo r  the  landing, by m eans of a ram p, 
of bu lk  pieces like trucks, m achin
ery, etc. The F ow ler p lane fea tu re s  
a fuselage m ade up of five separa te  
and  detachable cargo  containers, 
each holding abou t 1000 pounds.

R apid p rog ress  is now  possible in 
the  cargo  p lane field, fo r  one reason 
because eng ines w ith proved horse-

DESIGN p ictu re  of p ro jec ted  G lenn  M artin  250.000-pound fly ing  b o a t, d isc u sse d  
in  d e ta il in  W ING TIPS, M ay  11, p . 66. Mr. M artin  re cen tly  rece iv ed  the  A m erican  
D esign  a w a rd  for d ev elo p m en t of th is co lossus a n d  the  sm a lle r 140,000-pound fly ing 
b o a t, MARS, now  u n d e rg o in g  flight tests. The n e w  sh ip  sh o u ld  b e  a b le  to carry  
102 p a sse n g e rs , e ac h  w ith  25 p o u n d s  of lu g g a g e , p lu s  25,000 p o u n d s of m ail a n d  

cargo , from N ew  York to L ondon in 13 hours
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PERFORMANCE DATA

OPERATION— Tapping 
ring nuts.

MACHINE— 3-1 Gisholt 
Turret Lathe.

M A T E R IA L  — Forged 
steel.

CUTTING LUBRICANT 
— 1 part Sunoco to 15 
parts water.
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pow ei\ econom y and serv ice life can 
be produced in the la rg e  quan tities 
necessary. H igh horsepow er is es
sen tia l, since the num ber of engines 
fo r  la rg e  tran sp o rt sh ips is lim ited 
by problem s of the grow ing  in tr i
cacy of controls, added w eight and 
service problem s.

In  any  type of plane, the  engine 
m ust have a  h igh  takeoff ho rse
pow er in o rd er to get the  sh ip  into 
the  a ir  w ith  its  m axim um  load; as 
well as low  fuel consum ption a t 
cru ising  speeds and low w eight per 
horsepow er. In addition, long se rv 
ice life betw een overhauls is of vital 
im portance.

G rover Loening, consu lting  eng i
neer fo r G rum m an, declared recen t
ly th a t 40,000 p lanes of the size of 
the p resen t B-19 superbom oer 
could ca rry  cargo  equivalen t to the 
capacity  of 20,000,000 tons in su r 
face shipping, the ag g reg a te  of all 
the su rface  sh ips in the U nited N a
tions’ pool. He added th a t 45,000 
a irc ra ft of th e  type now being flown 
day in and day out could ca rry  the

fre ig h t now being hauled  by nearly
2,000,000 fre ig h t cars.

These declara tions m u st be tem 
pered  by the observation  th a t indi
vidual heavy loads such as tanks 
and field guns and tru ck s  cannot 
now be moved by air, as any su m 
m ary  of ag g reg a te  fre ig h t m ove
m en t m u st likew ise give considera
tion to the heft of individual loads 
if it is to m ean anyth ing .

The day is not too fa r  off when 
m ass production of a four-m otor 
p lane som ew hat la rg e r  in size than  
the Boeing F ly ing  F o rtre s s  but 
sm alle r th an  the huge B-19 will be 
un d er way. Such a  p lane m ight 
logically be considered a long-range 
bom ber, but could be adapted  fo r 
cargo handling  or troop tra n sp o rt 
w ith  a m inim um  of altera tion .

T im e is still the adverse factor. 
Consider w hat m igh t be done now 
fo r China w ith  a fleet of long- 
range  cargo  p lanes capable of ca r
ry ing  40 tons each and escorted  by 
long-range bom bers, defensively 
and offensively arm ed to the teeth.

A rm s and  supplies m igh t be flown 
in to C hiang Kai-Shek, once recon
naissance planes had charted  a 
rou te  to m iss the m any unm apped 
m ounta in  peaks of in te rio r China, 
thereby  conceling the advantage 
now res tin g  w ith  the Jap an ese  as 
a resu lt of th e ir  closing the Burm a 
road and holding the C hina coast.

B ut as yet we do not have the 
planes, le t alone the bases and 
ground  crew s to service such  an 
a ir  fre ig h t expedition, so China in 
the ligh t of som e expert opinion 
is “out of th e  w ar.”

G liders, too, will eventually  play 
a significant p a r t  in the a ir  tra n s
p o rt of m en and m unitions. The 
G erm ans used the nucleus of thous
ands of pilots tra ined  in sports 
g liders fo r the organization  of the ir 
cu rren tly  pow erful a ir  force. In 
recen t m onths the call has gone 
o u t fo r g lide r experts  from  our 
own A ir F orce com m and, and glider 
schools a re  now  in full operation. 
Tim e alone will prove th e ir  value.

Rectangular Wind Tunnel
New wind tunnel w ith  th ro a t air 

speed equ ivalen t to 327 m iles per 
hour is n earing  com pletion a t N orth 
A m erican A viation in Inglewood, 
Calif. I t  is of the continuous type, 
in the fo rm  of a rec tang le  and rec
ta n g u la r  in cross section, narrow 
ing to a th ro a t of 7% feet high and 
11 fee t w ide w here model te sting  is 
done. A ir b last is provided by a 
seven-blade 19-foot d iam eter propel
ler driven by a 3000-horsepower 
electric m o to r m ounted  in a nacelle 
in the tunnel on the  “back s tre tch .” 
Speed of the prop can be varied  in 
the range  of 70-700 r.p.m.

A ir leav ing  the p ropeller passes 
halfw ay  around  the tunnel, which 
is g radua lly  increasing  in size, un
til it reaches th e  th ro a t w here the 
sudden contraction  steps up the 
speed of the airflow  to the m axi
m um  of 327 m.p.h. In  the th roa t 
the model is suspended in the air 
s trea m  by s tru ts  w hich in tu rn  arc 
connected to an  e ltrom agne tic  bal
ance w hich records the  various 
s tresses  developing in the  model. 
T est m odels a re  of wood, bu ilt to ex
ac t scale and have built-in electric 
m otors tu rn in g  model propellers. 
T hey a re  bu ilt in a m odel shop 
w hich is on the second floor of the 
tunnel building, p e rm ittin g  planes 
to be low ered directly  into the test 
cham ber from  the  shop in which 
they  a re  m ade. The com plete tu n 
nel in sta lla tion  will not go into 
operation  un til ea rly  fall.

Possibilities of Mareng Cell
S uggested  solu tion  to  the prob

lem  of tran sp o rtin g  m otor fuel to 
d istressed  localities has been of
fered  by a irp lan e  builder G lenn L. 
M artin . I t  involves the use of the 
M areng  (M A Rtin E N G ineering)

(P lease tu rn  to  P age  1271

AIRPLANE type  of fuel tank , know n  a s  the  M aren g  cell, d e v e lo p ed  b y  G len n  L. 
M artin  Co., B altim ore, m ay  h a v e  p o ss ib ilities  in  p e tro leu m  tran sp o rt. H ere a re  su g 

g e s te d  a p p lic a tio n s  in a  conv en tio n a l b o x car a n d  w o o d en  b a rg e
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These 8-inch, 470,000 

pound Ajax Forging M a  
chines are the largest ever 
built with the rigid one 

piece integral bed frame.

•  N o  comfort in that performance for the Axis, but plenty 

for Am erican industry and its craftsmen, driving hard day  and 

night to turn out more and better weapons of war— in time! 
The output of these 470,000 pound 8-inch A ja x  Forging Machines 

has been stepped up tremendously. W e  are now equipped to 

aga in  step up even this output . . . and do it without sacrificing 

established A ja x  Standards of mechanical soundness.

Improvement of A jax  manufacturing facilities and training o f 

new craftsmen — initiated ahead o f need — is e n a b lin g  us to  

accom plish this without tying up v ita lly  needed heavy machine 

tool capac ity  outside of our own plant. O utput of other sizes

o f A ja x  Forging Machines and Forging Presses is up too, assur

ing that the productive ab ility  of Am erican  war workers m ay 

be utilized to the very utmost in producing the vital fighting 

equipment that can be formed better, faster and cheaper on 

A ja x  Forg ing  Machinery.

The high standards of production, accuracy, and dependab ility  

being established by A ja x  Forging M achines under the grue l

ling pace of war production emphasizes aga in  the wisdom  of 

buying fo rg ing  equipment on the basis of m echanical sound

ness. For more in fo rm a t io n  on A ja x  A i r  C lu t c h  F o rg in g  

Machines, write for Bulletin 65-B.

M A N U F A C T U R I N G  C O M P A N Y
EUCLID BRANCH P. O. CLEVELAND, OHIO
6 2 1  M A R Q U E T T E  B U I L D IN G  • C H IC A G O ,  IL L IN O IS
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Activities of Steel 
Users and Makers

JO SE P H  T. R yerson  & Son Inc., 
Chicago, w ith  steel w arehouses in 
various cities, has a rran g ed  to stock 
th e  various N E  (N ational E m e r
gency) steels to  supp ly  sm all lo ts 
fo r te s t and experim en tal purposes. 
T he com pany also is u rg in g  cus
tom ers to  re p o rt quickly  on re su lts  
obtained in fab rica tin g  an d  hea t 
trea tin g  these new  low-alloy steels. 
P u rp o se  is to obtain  and consolidate 
in fo rm ation  w hich will h as ten  a 
changeover to the new  steels w ith 
ou t d isrup ting  p resen t m a n u fa c tu r
ing operations.

♦
P ennsy lvan ia  ra ilroad  is stencil

ling  “Buy W ar Bonds” on 500 box 
cars, covering an  a re a  9 fee t 4 
inches in length .

♦
S quare  D Co., M ilwaukee, has 

opened a branch  office a t  146 C hest
n u t s tree t, Springfield, M ass., w ith  
C. T. N ash  in  charge, to  serve the 
H artfo rd , Conn., Springfield, Vt., 
W orcester, M ass., and  Providence, 
R. I., area.

♦

S avage Tool Co. has  m oved its 
p lan t and offices from  M inneapolis 
to  Savage, Minn., w here  a  new  
p lant, 85 x 225 feet, h as  been erected.

♦
Pacific Tool & S upply Co., 344 

N orth  V erm ont avenue, L os A n
geles, has  changed its nam e to 
B rand  Tool & S upply Co.

♦

C arboloy Co. Inc., D etro it, has an 
nounced a  fu r th e r  increase  in m an u 
fac tu rin g  facilities fo r  s tan d ard

tools. T he tool d ep a rtm en t of a 
G eneral E lectric  Co. subsid iary  in 
the Illinois region, fo rm erly  m an u 
fac tu rin g  appliances, has  b e e n  
equipped to  produce such tools from  
carbide m a te ria ls  fu rn ished  by and 
un d er subcon tract from  Carboloy, 
also a subsid iary  of GE.

4

T h ro u g h  revision of construction  
plans, m ore th a n  900 tons of steel 
will be saved in a  build ing to  house 
N ational A lum inum  C ylinder H ead 
Co., new  subsid iary  of N ational 
Bronze & A lum inum  F oundry  Co., 
Cleveland, fo r  w hich g round  w as 
broken recently . I t  will have 200,- 
000 sq u a re  fee t of floor space. Site 
is ad jacen t to  p a re n t com pany’s 
L aisy  avenue s tru c tu re  w hich now 
includes a  tra in in g  school fo r  found
ry  w orkers u nder TW I sponsorship .

4

Belle City M alleable Iro n  Co., R a
cine, Wis., has issued an  illu stra ted  
booklet, m ark in g  its fiftie th  an n i
versary . I t  is in fo rm ative  on the 
h igher g rades of fe rro u s  castings, 
m alleable in reg u la r, h igh-strength  
and pearlitic , steel, and electric 
fu rnace  g ray  iron.

4

M cC arthy Bros. C onstruction  Co., 
St. Louis, has been aw arded  a  con
tra c t by th e  W ar D ep a rtm en t fo r 
building an alien  cam p “som ew here 
in M issouri,” of abou t 216 build
ings, to cost $1,000,0C0, un d er ju r is 
diction of U nited S ta te s  E ng ineers 
Office, K ansas City, Mo.

4

C ontract fo r  eng ineering  services 
fo r a  $3,000,000 addition  to  a sm all 
a rm s am m unition  p lan t n e a r  St. 
Louis has been aw arded  to M auran, 
R ussell, Crowell & M ullgart, a rch i

tec ts  of St. Louis, and Giffels & 
V allet Inc., D etro it. The job  is 
solely fo r addition  to ex isting  fa
cilities.

4

V ictor E qu ipm en t Co. is now han
dling the com plete line of s ta in 
less and alloy electrodes m anu
fac tu red  by Arcos Corp., Philadel
phia. The V ictor com pany has 
sa les offices in Los Angeles, San 
F rancisco , and F resno , Bakersfield 
and San Diego, Calif., and in Phoe
nix, Ariz.

4

J. F. P ritc h a rd  & Co., K ansas 
City, Mo., recen tly  en larged  its 
division of chem ical design, engi
neering  and  construction  to m eet 
grow ing  req u irem en ts  of the  new 
Petrol-C hem ical industry . Dr. W. 
W. D eschner, fo rm erly  in charge 
of the d ep a rtm en t of chem ical engi
neering, U niversity  of K ansas, is 
head of the division.

4

F oundry  Division of N orth  W ales 
M achine Co. Inc., N orth  W ales, P a , 
will hencefo rth  be opera ted  as a 
se p a ra te  com pany un d er the nam e 
of K ing F oundries Inc., w ith  no 
change in officers o r address.

4

C on tracts  fo r  an  addition  to  the 
Euclid, O,, p la n t of Thom pson A ir
c ra ft  P roducts Co., subsid iary  of 
Thom pson P roducts Inc., Cleveland, 
am oun ting  to m ore th a n  $8,000,000 
w ere recen tly  aw arded  by officials 
o f th e  firm  w hich opera tes a new 
$15,000,000 p la n t m a n u fa c tu rin g  a ir
c ra f t  eng ine valves and p a rts . Funds 
a re  being provided by D efense P lan t 
Corp.

A m erican Locom otive Co. dedi
cated  its Chicago H eights, 111., p lant 
to  w ar production  in a cerem ony 
Ju n e  29. T he p lant, one of seven 
opera ted  by the  com pany, w as idle 
du rin g  th e  depression bu t has been 
reconditioned and  im proved a t  a cost 
of $1,645,000 fo r p roduction of steel 
ingots, fo rg ings, ta n k  p a r ts  and 
navy m ateria ls.

L e sso n s  fr o m  L ig h tn in g

STUDY of the  h o les m ad e  b y  ligh tn ing  
in  this c o p p er sp h e re  d u rin g  the sev en  
y e a rs  th a t it to p p ed  the  878-foot a n 
te n n a  tow er of s ta tio n  W SM, N a sh 
ville. Tenn., e n a b le d  Dr. Karl B. Mc- 
E achron . left, a n d  I. H. H a g en g u th , right, 
of the  G e n e ra l E lectric  H igh V oltage 
L abora to ry , Pittsfield, M ass., to work 
out a  form ula for c a lcu la tin g  the  q u a n 
tity  of e lectric ity  in  the lig h tn in g  strokes- 
th a t m ad e  them . S u rp ris in g ly  sm all 
am o u n ts  of e lectric ity  a re  in vo lved  even  
in  la rg e  lig h tn in g  strokes. For exam ple, 
their c a lcu la tio n s  show  the stroke that 
p ro d u ced  th e  la rg e s t hole, n e a r ly  1-inch 
in  d iam e te r, co n ta in ed  only enough  
electric ity  to ligh t a  40-w att lam p  ab o u t 

80 seco n d s
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N e w  A g e n ts  N a m e d  b y  
M a c h in e r y  C o m p a n ie s

New agen ts have been appointed 
by C incinnati B ickford Tool Co. in 
place of H enry  P ren tiss  & Co., who 
recently  discontinued business.

W igglesw orth  M achinery Co., 199 
B ent stree t, Cam bridge, M ass., will 
cover Connecticut, M assachusetts, 
Rhode Island, N ew  H am pshire, V er
m ont and  Maine.

E aste rn  New Y ork s ta te  and 
n o rthern  New Je rsey  will be han 
dled by Rudel M achinery Co., 200 
F ifth  avenue, New York, w ith  
w hom  are  associated L. H. P ra tt, 
W. O. G raham  and F ra n k  H am il
ton, fo rm erly  w ith  the P ren tiss  or
ganization.

C. H. B riggs M achine Tool Co. 
Inc., O nondaga Building, Syracuse, 
N. Y. will tak e  care of cen tra l New 
York and n o rth easte rn  P ennsy l
vania. Mr. B riggs, president, has 
been covering th is  a re a  fo r the 
H enry  P ren tiss  Com pany fo r the 
last several years.

W estern  N ew  York, including 
Buffalo and R ochester, w ill be 
served by George K eller M achinery 
Co., 1807 Elm w ood avenue, B uf
falo. E. F. M organ and J. A. C ar
ter, fo rm erly  w ith  the Buffalo of
fice of the H enry  P ren tiss  Co. are 
now associated  w ith  th is  concern.

Lodge & Shipley
Lodge & Shipley M achine Tool 

Co., C incinnati, has  com pleted a r 
rangem en ts  w ith  fou r com panies 
to handle the sale of th e ir  la thes 
and D uom atics in the area  form erly  
covered by H enry  P ren tiss  & Co., 
who have re tired  from  business.

G eneral M achinery Corp., 140 
F ederal stree t, Boston, covers M as
sachuse tts, Rhode Island, Maine, 
New H am psh ire  and Verm ont.

W ilson Brow n Co., 5200 C hrysler 
building, N ew  York: E aste rn  sec
tion of N ew  York sta te , no rthern

R e c la im in g  T in

NEWARK, N. J.: S a lv ag in g  tin in
tooth p a s te  a n d  sh av in g  c ream  tu b es  
w hich custom ers h av e  p iled  up  in tho 
re ta il sto res in  th is a re a  is u n d e r w a y  
in a  one-sto ry  brick b u ild in g  on the 
Jersey  M eadow s, lo ca ted  there  b e ca u se  
of ra n k  odor from bu rn in g  p a s te . It is 
know n a s  the Tin S a lv ag e  Institu te, 
em ploys 40 w orkers, a n d  recla im s 2 
tons of tin pe r d ay .

Top: A fter c a p s  a re  rem oved, tu b es  
a re  d u m p ed  into hopper, conveyor be lt 
b rin g s them  to g ro u p  of g irls w ho sort 
the tin tu b es  from the le a d  a n d  a lu m i
num . Lower: Tin is d raw n  off into
m olds, m ak in g  100-pound p igs. NEA

p a rt of New Jersey , and all of Con
necticut.

C. H. B riggs M achine Tool Co., 
O nondaga building, Syracuse, N. Y.: 
Control N ew York s ta te  and n o rth 
eas te rn  counties of Pennsylvania.

George K eller M achinery Co., 
1807 Elm w ood avenue, Buffalo: B uf
falo and R ochester areas.

B r a sse r t  8c C o. L ic e n s e  
S a le  o f E q u ip m e n t

H. A. B rassert & Co., consulting 
engineers, have m ade an  exclusive 
license arrangem en t, effective June  
1, w ith S. P. K inney, fo rm erly  vice 
presiden t of the com pany, covering 
the m anufactu re , sa le  and in sta lla 
tion of all equ ipm ent previously 
m ade and distribu ted  by the B rassert 
organization.

C onsisting m ainly  of accessory

equipm ent used in b last fu rn ace  op
eration, the lis t of item s includes: 
H ot b last stove checker system s; 
b u rn ers; valves of various types; 
gas w ashers; p rim ary  and secondary 
gas cleaners; self-cleaning s tra in e rs ; 
revolving d istribu to rs and o ther 
sim ila r products. M ain offices of 
the B rassert com pany a re  a t 60 E ast 
42nd stree t, New York, w here they 
conduct th e ir  iron and steel p lant 
designing, construc tion  and con
su lting  engineering business.

R estric tions on th e  sa le of safe ty  
razors by m an u fac tu re rs  and job
bers have been lifted by th e  W PB, 
indicating the  A rm ed Services have 
satisfied requ irem en ts during  the 
M ay-June freeze. W PB has indicat
ed additional supplies using  su b sti
tu te  m ateria ls will be m ade avail
able fo r both m ilita ry  and civilian 
dem and.
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W ar M etallurgy Committee W ill 

Co-ordinate Research Activities

E X PE R IE N C E  of 10,000 scien
tists, rep resen tin g  m ore th an  125,000 
m an-years’ research  and accum u
lated  labo ra to ry  data , is being 
b rough t to bear on the problem s 
of m ak ing  the m ost efficient use 
of available m etals in th e  w ar effort, 
th rough  an  organization  se t up by 
p rivate  and public research  agencies.

Much a lready  has been done, and 
fu tu re  research  js expected to  be 
be tte r  co-ordinated under a recen tly  
estab lished  W ar M etallu rgy  Com 
m ittee, com posed of leading re 
search  men.

Dr. F ra n k  B. Jew ett, p residen t of 
the N ational A cadem y of Sciences, 
W ashington, la s t w eek ou tlined the 
w ork of the com m ittee and also re
ported  on the achievem ents of the 
academ y’s M etals and M inerals Ad
visory  C om m ittee. The la t te r  com 
m ittee  du ring  the p as t 18 m onths 
h as  supplied OPM and W PB w ith 
113 rep o rts ; 53 w ere on m etals sub 
s titu tio n  and conservation; 47 on 
fe rro u s  m etals and  ferroa lloys; 4 
on tin  sm elting  and reclam ation ; and 
9 on nonm etallic m inerals. Since 
P ea rl H arb o r the com m ittee’s w ork 
has been g rea tly  expanded. I ts  
w ork  will be increased  fu r th e r  as 
it functions fo r and  w ith  the new  
W ar M etallurgy  C om m ittee w hich 
has been se t up  p rim arily  to  a p 
p raise  and conduct needed research  
w ork fo r the A rm y, N avy, W PB and 
o th e r governm ental agencies as well

as fo r  industry .
The new  com m ittee has th ree 

m a jo r functions; 1 — F o rm u la tin g  
and placing research  p ro jec ts; 2— 
superv is ing  th e  operation  of these 
researches; 3—co rre la ting  the  com
m ittee’s w ork  w ith  w ar m e ta llu rg i
cal research  of o th e r governm ent 
agencies, in d u stria l and university  
research  and w ith  fo re ign  research .

The M etals and  M inerals A dvisory 
C om m ittee serves both the W PB 
and the W ar M etallu rgy  Com m ittee 
on problem s involving production, 
substitu tion  and conservation  of 
s tra teg ic  m ateria ls.

N erve C enter fo r R esearch
The W ar M etallu rgy  Com m ittee 

and the  advisory  com m ittee, ac
cording to Dr. Jew ett, will function 
as the nerve cen te r fo r all m e ta l
lu rg ical research  organizations and 
d epartm en ts  in th is country . H eads 
of any  business, un iversity  o r re 
search  organization  will be expected 
to  m ake available to the com m ittee 
the experience of th e ir  m e ta llu rg i
cal sc ien tists  and eng ineers and 
th e ir  lab o ra to ry  data.

T hus will be m ade available to 
the A rm y and N avy, e ith e r  th rough  
the W PB o r the  Office of Scientific 
R esearch  and D evelopm ent, the  se r
vices of any  o r all research  person
nel and facilities in the  country. 
The academ y estim ates th e re  a re  
m ore th an  10,000 persons engaged

in such research  and th a t their 
c o m b i n e d  experience represen ts 
m ore than  125,000 m an-years.

One basic consideration  in the 
fo rm ation  of the W ar M etallurgy 
C om m ittee w as the sav ing  of time, 
m istakes and m oney. W henever a 
problem  is proposed, e ith e r  through 
W PB o r the OSRD, im m ediate ac
tion can be ob tained by telephone 
com m unication w ith  lead ing  scien
tis ts  on th a t p a rtic u la r  subject; 
in itia l com m ittee m eetings m ay be 
held w ithin 24 hou rs and a p lan  of 
p rocedure laid  down.

A nother function  of the W ar Me
ta llu rg ica l C om m ittee is to  digest 
and m ake available to  the  proper 
persons the re su lts  of C anadian and 
E nglish  research . M any of the prob
lem s a re  com m on and the in te r
change of in fo rm ation  is expected to 
m ake available to all the best th ink
ing and practice of sc ien tists and in
d u stria lis ts  on both sides of the  At
lantic.

T ypical of the problem s referred  
to  the com m ittee is one ask ing  for 
im provem ent in w elding processes. 
A subcom m ittee w as im m ediately 
appointed which collected d a ta  from  
eng ineering  foundations, research  
dep artm en ts  of business organiza
tions and universities. The project 
section of the com m ittee w orked up 
the research  indicated, research  pro
cedure, and w ith  the approval of 
the N ational D efense R esearch  Com
m ittee and OSRD, placed the re 
search  w ith  un iversity  laboratories 
qualified fo r th e  w ork.

A nother typical request fo r data 
w as th a t from  the W PB of the ef
fect of substitu tio n  of lead-silver for 
tin-lead so ldering  of tin  cans used 
fo r food products. Since a large 
proportion  of tin  consum ed is used 
fo r soldering, the su b stitu tio n  of 
lead-silver fo r tin-lead so ldering  was 
obviously required , but th e  prob
lem s involved, in certa in  canning 
processes, a re  such th a t  definite re 
search  is needed before such sub
s titu tio n  can be ordered.

T he p ro jec t has been prepared  
an d  will be adm in istered  th rough  
the com m ittee’s research  section, 
the w ork being done in a la rge  uni
v ersity  research  labo ra to ry , in co
operation  w ith  th e  N ational C anners 
Association.

M em bership of W a r M etallurgy 
Com m ittee and the  advisory  com
m ittee  is rep resen ta tiv e  of leading 
sc ien tists and industria lis ts . M em 
bers follow;

W ar M e ta llu r g y  C o m m ittee
Includes 26 m em bers, as follows: 

Chairm an, Clyde W illiam s, d irector. Bat- 
telle  M em orial In s titu te . Columbus, O.; 
vice chairm an, Zay Jeffries, d irector of 
research. General E lectric  Co., Cleve
land; secretary , Louis Jordan , N ational 
Academ y of Sciences, W ashington; Carl 
Breer, vice president, C hrysler Corp., De
tro it; Dr. Lym an J. Briggs, director, 
U. S. B ureau of S tandards, W ashington; 
Col. H. H. Zornig, O rdnance D epartm ent, 
W atertow n Arsenal, W atertow n, Mass.; 
Jam es H. C ritchett, vice president, Union
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Carbide & Carbon R esearch L abo ia- 
tories, New York.

Coi. R. S. A. D ougherty, m anager, re 
search and developm ent, Bethlehem  
Steel Co., Bethlehem . Pa.; Rudolph Fur- 
rer, vice president, A. O. Sm ith Corp., 
Milwaukee; Dr. H. W. G lllett, chief tech
nical advisor, B atte lle  Memorial In s ti
tute, Columbus, O.; S. D. Heron, E thyl 
Gasoline Corp., D etroit; Dr. R. P. Heuer, 
vice president. General R efractories Co., 
Philadelphia ; Col. G. F. Jenks, O rdnance 
D epartm ent, W ashington.

Dr. John Johnston, director, research  
labora to ry , U. S. Steel Corp., Kearny, 
N. J.; Dr. Vsevolod N. Krlvobok, d irec
tor of research, Lockheed A ircraft Corp., 
Burbank, Calif.; Frederick Laist, gen
eral m etallu rg ical m anager, Anaconda 
Copper Mining Co., New York; Dr. W. K. 
Lewis, head of departm ent chem ical en
gineering, M assachusetts In s titu te  of 
Technology, Cambridge, Mass.; Dean 
C. E. MacQuigg, College of Engineering, 
Ohio S ta te  University, Columbus, O.

C. E. McCuen, vice president, General 
Motors Corp., D etroit; Dr. R obert F. 
Mehl, director, m etals research  lab o ra 
tory, Carnegie In s titu te  of Technology 
P ittsbu rgh ; Dr. Paul D. Merlca, vice 
president, The In tern a tio n a l Nickel Co. 
Inc., New York; Dr. G ilbert E. Sell, 
technical d irector, E. J. Lavino & Co., 
N orristown, Pa.; C aptain L ybrand Sm ith, 
Office of C oordinator of R esearch & De
velopment, Navy D epartm ent, W ashing
ton; Dr. F. W. W illard, president, N as
sau Sm elting & Refining Co., New York; 
Dr. R obert S. W illiams, head, d e p art
m ent of m etallurgy, M assachusetts In 
s titu te  of Technology, Cambridge, Mass.; 
Col. A. E. W hite, U niversity  of Michi
gan, Ann Arbor, Mich.

The Advisory Com m ittee is com 
posed of 63 reg u la r  com m ittees, plus 
20 o th e r specialists who are  called 
in frequen tly  fo r advice on specific 
problem s. R egu la r m em bers are, 
according to subcom m ittees;

F erro u s M inerals, Ferroalloys

G ilbert E. Sell, chairm an, E. J. Lavino 
Co., N orristown, Pa.; A. C. Fleldner, sec
re ta ry , U. S. B ureau of Mines, W ashing
ton; R alph Bowman, Republic Steel Co., 
C leveland; Frederick G. Cottrell, W ash
ington; Jam es C rltchett, Union Carbide 
& Carbon R esearch L aboratories, New 
York; John V. N. Dorr, The Dorr Co., 
New York; C harles H. H erty Jr., B eth
lehem Steel Co., Bethlehem , Pa.; Don
nell F. Hewett, U. S. Geological Survey, 
W ashington; John Johnston. United 
S ta tes Steel Corp., Kearny, N. J.; F red 
erick Laist, Anaconda Copper Co., New 
York; Enoch Perkins, M utual Chemical 
Co. of America, New York.

M eta ls  C o n serv a tio n , S u b st itu t io n

Zay Jeffries, chairm an, General Elec
tric  Co., Cleveland; Paul D. Merlca, vice 
chairm an, In tern a tio n a l Nickel Co., New 
York; W. H. Elsenm an, secretary , 
Am erican Society for M etals, C leveland; 
Robert S. Archer, Republic Steel Corp., 
Chicago; E. W. Bennett, Dow Chemical 
Co., Midland, Mich.; A. L. Boegehold. 
General M otors Corp., D etroit; S. K. 
Colby, Alum inum  Co. of America, P itts 
burgh.

M ajor G. L. Cox, O rdnance D epartm ent, 
W atertow n Arsenal, W atertow n, Mass.;
D. K. Crampton, Chase B rass & Copper 
Co., W aterbury , Conn.; Lleut-Col. I.. S. 
F letcher, F rankfo rd  Arsenal, Ph iladel
phia; John  R. Freem an Jr., American 
B rass Co., W aterbury, Conn.; Jam es P. 
GUI, Vanadium-AUoys Steel Co., Latrobe, 
Pa.; H. W. G lllett, B attelle  Memorial In 
stitu te , Columbus, O:; W. C. Ham ilton. 
Am erican Steel Foundries, E ast Chicago, 
Ind.

C harles H. H erty Jr., Bethlehem  Steel 
Co., Bethlehem , Pa.; John Johnston, 
United S ta tes Steel Corp., Kearny, N. J.; 
A. B. Klnzel, Union Carbide & Carbon 
R esearch L aboratories, New Y o r k ;  
R obert H. Leach, H andy & H arm an, 
Bridgeport, Conn.; Robert F. Mehl, C ar
negie In s titu te  of Technology, P i t ts 
burgh; W. M. Peirce, New Jersey  Zinc 
Co., Palm erton , Pa.; A lbert J. Phillips. 
American Sm elting & Refining Co., B ar
ber. N. J.

W illiam B. Price, Scovlll Mfg. Co., 
W aterbury, Conn.; H. S. Rawdon, B ureau 
of S tandards, W ashington; W alter C. 
Smith, Cerro de Pasco Copper Co., New 
York; Jerom e S trauss, V anadium  Corp. 
of America, New York; W. P. Woodslde, 
Climax Molybdenum Corp., D etroit; F. W. 
W illard, N assau Sm elting & Refining 
Co., New York.

N 'o iim eta llie  M in era ls

R. P. Heuer, chairm an, General Re
fractories Co., Philadelphia; Paul Tyler, 
secretary , United S ta tes Bureau of 
Mines, W ashington; L. E. B arringer, 
General E lectric Co., Schenectady, N. Y.; 
G. A. Bole, Orton Ceram ic Foundation, 
Columbus, O.; B. C. Burgess, United 
Feldspar & M inerals Corp., Spruce Pine, 
N. C.; W. S. Landis, Am erican Cyanam ld 
Co., New York; M. M. Leighton, S ta te  
Geological Survey Division, University 
of Illinois cam pus, U rbana, 111.

G. R. Mansfield, United S ta tes  Geo
logical Survey, W ashington; Oliver C. 
Ralston, United S ta tes B ureau of Mines, 
College Park , Md.; R obert B. Sosman, 
United S ta tes Steel Corp., Kearny, 
N. J.; John D. Sullivan, B a tte lle  Memo
rial In stitu te , Columbus, O.; F ran k  J. 
Tone, C arborundum  Co., N iagara  Falls, 
N. Y.; W illiam  M. Weigel, Missouri P a 
cific R ailroad, St. Louis; R. B. W itten
berg, In te rna tiona l A griculture Corp., 
New York.

Tin Sm elting, Keelamutlun

F. W. W illard, chairm an, N assau 
Sm elting & Refining Co., New York; 
P. M. Ambrose, secretary , B ureau of 
Mines, W ashington; W. K. Lewis, M assa
chuse tts  In s titu te  of Technology, Cam 
bridge, Mass.; M. F. McConnell. Carnegie- 
Illlnois Steel Corp., P ittsbu rgh ; W alter C. 
Sm ith, Cerro de Pasco Copper Co., New 
York; John  F. Thompson, In tern a tio n a l 
Nickel Co., New York.

A lu m in a  S u b c o m m itte e

John D. Sullivan, chairm an, B attelle  
Memorial In stitu te , Columbus, O.; F ra n 
cis C. F rary , A lum inum  Co. of America, 
New Kensington, Pa.; O liver C. Ralston, 
United S ta tes B ureau of Mines, College 
P ark , Md.; R. S. Sherwln, Reynolds 
M etals Co., Sheffield, Ala.; A rthu r 
Fleischer, K alunlte  Co., Salt Lake City, 
Utah.

A ssociations and technical soci
eties in the m etallu rg ical field are 
tak ing  an active p a r t in the prob
lem s of m etallu rg ical rep o rts  and 
research . Among those now co
operating  in the p rog ram  are : 
A m erican In s titu te  of M ining and 
M etallurgical E ngineers; A m erican 
Society fo r T esting  M aterials; A m er
ican Society of M echanical E ngi
neers; A m erican Society fo r M etals; 
Society of A utom otive E ngineers; 
E ngineers D efense Board; A m eri
can In s titu te  of Chem ical Engi
neers; A rm y O rdnance A ssociation; 
A m erican Iron  and Steel In stitu te ; 
and A m erican Ceram ic Society.

East-Central Areas

Have Major Share 

Of W ar Contracts
Total of governm ent con tracts  fo r  

new w ar plant, facilities and  m a te 
rials from  June, 1940 th rough  first 
q u a r te r  1942 was $55,800,000,- 
000. Of th is a m o u n t ,  $50,-
500,000,000 was scheduled fo r a l
location to specific production 
areas, but due to u n e q u a l  
d istribu tion  of existing  facilities in 
som e regions and inadequate fa 
cilities requ iring  developm ent o r 
new construction  in others, d ispro
po rtiona te  expansion resulted.

A nalysis of to ta l aw ards in the 22 
m onths by N ational In d u stria l Con
ference Board, New York, show s 
th a t regional expansion w as most 
heavily concentrated  in central 
areas. F ive east-north-central s ta te s  
held 25 per cent of the total. Middle 
A tlantic s ta te s  received 22.2 per 
cent, while the Pacific region took 
16.1 per cent, the only o ther area  
to be allotted over 10 per cent. 
A m ong the sta tes, California led 
w ith 10.8 per cent; New York re 
ceived 9.2 p er cent; M ichigan held 
8.2 per cent; Ohio had 7.8 per cent, 
and Pennsylvania and New Je rsey  
each received 6.5 per cent of the 
to tal com m itm ents fo r w ar p lant and 
w ar supplies. A lm ost half of all 
aw ards w ere placed in these six 
sta tes.

Plants Widely Distributed
In  con trast, the aw ards fo r w ar 

plant and equipm ent alone, to taling 
$10,700,000,000, have been spread 
m ore broadly over the s ta tes. F or 
exam ple, the m ountain  region, w ith 
only 1.7 per cent of the supply  con
trac ts , received 3.5 per cen t of p lant 
aw ards; the Pacific area, w ith 16.2 
per cent of m ateria l contracts, took 
only 6.6 p e r cent of the to ta l w ar 
p lan t allo tm ent; New England, with 
8.8 per cent of th e  m ateria l con
trac ts , received only 4.6 per cent 
of p lant aw ards. W est-north-cen
tra l and east-south-central regions 
both show ed m arked  gains in war 
p lant expansion.

R iant E x p a n sio n  In l ’e a c e  an d  W ar

% D istribution
D istribution of G overn

o t C api m ent P lan t
ta l O utlays Awards,

In M anufac June, 1940-
Region turing , 1939 March, 1942

New England . 8.4 4.6
Middle A tlantic . . 24.5 18.1
E ast N orth C e n tra l. 33.0 32.6 .
W est N orth C e n tra l. 4.6 10.3
South A tlantic . . . 11.6 7.1
E ast South C en tra l. 4.0 6.1
W est South C entral 6.0 11.0
M ountain ......... 1.3 3.5
Pacific ............. 6.7 6.6
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U. S. Steel Capacity 65 P er Cent 

G reater T han  T h a t of Axis Europe

S TE E L  productive capacity  in the 
U nited S ta te s  is nearly  65 p er cent 
h ig h e r than  com bined capacity  of 
G erm any and all of E urope now con
tro lled  by th e  Axis.

If  G erm any could opera te  every 
iron  and  steel p lan t in  E u rope o u t
side of R ussia, a t  th e ir  h ighest rate , 
to ta l steel ou tpu t w ould be 53,000,- 
000 net tons, it is es tim ated  by the 
A m erican Iro n  and  S teel In stitu te . 
This would be abou t 35,000,000 tons 
less th an  annua l capacity  in the 
U nited S ta tes  as  of Jan . 1, 1942.

T otal steel ingot capacity  of Axis 
E u rope is divided as follows, in net
tons:
G erm any ..................................... 24,700,000
France  ...........................................  10,700,000
Belgium  ....................................... 4,500,000
I ta ly  ................................................ 3,000,000
L u x e m b o u rg ................................  3,000,000
Czechoslovakia ........................ 2,500,000
Poland ...........................................  1,700,000
Sweden .........................................  1,200,000
H ungary  .......................................  SOO.OOO
A u stria  ....................................... 700,000
Spain .............................................  700,000
R um ania  ..................................... 300,000

T otal .........................................  53,800,000

C om parison of capacities of the 
U nited N ations and the Axis, in net 
tons, follow s:

I 'n ite d  X a tio n s
United S ta tes  ............................  88,570,000
B ritish  Em pire ..........................  20,600,000
R ussia ...........................................  21.SOO.OOO

T otal .........................................  130,970,000

Axis
Europe .........................................  53,800,000
Ja p a n  ...........................................  7,200,000

T otal .........................................  61,000,000

W hile som e of the  steel -capacity 
in Axis controlled coun tries m ay 
have been dam aged, such losses 
m ay have been offset by new  p lan ts 
in G erm any. R eports  from  F ran ce  
and I ta ly  indicate o u tp u t has  been 
g rea tly  cu rta iled  by sh o rtag e  of 
raw  m ateria ls , and  tran sp o rta tio n  
difficulties. P roduction  in o th e r  con
quered  coun tries is also believed to  
have declined.

Axis E u rope has m ines sufficient 
to produce iron  ore, coal and lim e
stone to  opera te  all iron and  steel 
p lan ts  a t  capacity . H ow ever, som e 
m ines a re  d is tan t from  p lan ts  and  
th e  quality  of o re is low o r  m edi
ocre. T his has  im posed a  heavy7 
burden  on ra ilroad  facilities a lready  
s tra in ed  by m ilitary ' requ irem ents.

T he Axis ap p a ren tly  faces g rea t 
insufficiency in certa in  s tra teg ic  a l
loying elem ents, especially  m anga
nese, nickel an d  chrom ium . L arge  re 
se rv e  stockpiles a re  know n to have 
been accum ulated  by G erm any be
fo re  the  w ar.

C ountries in A xis E u rope a re  able 
to  m ine only 30 p er cent of m an-

ganese, 40 p e r  cent o f chrom ium  
and 10 p e r  cent of nickel needed fo r  
capacity  o u tp u t of steel. T hese p e r
cen tages assum e th e  Axis need fo r 
alloy steels is p ropo rtiona te  to th a t 
in th is co u n try ’s w a r  program .

G erm any alw ays has beeen a l
m ost en tire ly  dependent upon im 
po rts  fo r  chrom ium , nickel, tu n g 
sten , cobalt, tin  and vanadium  and 
im ported  m ore th an  ha lf its  m an 
ganese requ irem en ts. P a r t  of these 
supplies cam e from  coun tries now 
a t  w a r  w ith  Germ any' o r from  over
seas coun tries no t now  accessible.

A dditional chrom ium  supplies 
w ere m ade available by invasions of 
N orw ay, A lbania, G reece and 
Y ugoslavia and  dom ination  of R u 
m ania and  B ulgaria . The q u an tity  
now obtainable, how ever, m u st be 
still f a r  below G erm any’s estim ated  
w ar needs.

N ew  m anganese  sources w ere ob
tained in F rance , B ulgaria , Greece, 
Y ugoslavia, H ungary , Czechoslo
vakia and Poland. Additionally', the  
G erm an forces cap tu red  the N iko
pol m ining a re a  in th e  R ussian

In  Rom e, N. Y., recen tly , 13 m en 
sa t down fo r  dinner, preceded by a 
general get-together. All of them , 
fo rm er salesm en, a re  now w ork ing  
in the fac to ry  of R om e Mfg. Co., a  
division of R evere C opper & B rass, 
Inc. T he m en have form ed an  “ex
clusive p riv a te  club” w hich they  
have called the  “D ura tion  C lub”— 
because they  hope it w on’t la s t fo r
ever. U ntil they  a re  back as sa les
m en, they  se rve as tim ekeepers, pay 

U kraine in 1941 bu t th is  d istric t is 
close to the figh ting  fro n t and  prob
ably of little  use to Axis steel plants.

S m all nickel rese rv es of Germany 
and I ta ly  have been supplem ented 
by those of F in land , N orw ay and 
Spain bu t these  additions probably 
fa ll f a r  sh o rt of supp ly ing  sufficient 
fo r alloy dem and.

In  addition  to  use of steel plants 
of conquered coun tries G erm any has 
obtained valuab le coal and ore re
sources. T he m ost im p o rtan t iron 
ore d istric ts  a re  in L o rra in e  and at 
K rivoi Rog in R ussia. T he Lor
ra ine  ore h as  helped m eet Ger
m an y ’s need fo r  r ich e r ore, though 
it m ay have curta iled  supply  to 
steel p lan ts  in F rance.

S a fe ty  G la ss
ST. LOUIS

A pocketfu l of g lass eyes proved 
an  effective a rg u m e n t in a cam paign 
am ong m etal w orkers by the  St. 
L ouis Council. R eyburn  P. Hoff
m an, sec re ta ry  of th e  Council, re
cently  lec tu ring  to la th e  w orkers, 
exhibited  the  eyes and  said : “If
an y  of you w ould p re fe r  one of these 
to his n a tu ra l eye, you can afford 
to  be less ca refu l.”

S everal fo rem en  obtained supplies 
of the  eyes w hich they  offer to  w ork
e rs  who neglect to  w ea r goggles.

roll c lerks and bookkeepers.
In  the  group, seated : J. M. Ken

nedy, vice presiden t, Rom e M fg. Co. 
division; J. J . Z ingerline, J . H. F in
negan , E. E. Wood, C. P. D rake, sales 
m anagers. S tand ing : S. R. Knight, 
G. W. V anD ew alker, H. W. F isk, 
L. T. S tannard , J . F . . B utts, J . A. 
P re isendo rfer, R. E. Conley and H. 
J. H um phrey . C. D onald D allas, 
p resident, R evere C opper & Brass, 
is an h o no rary  m em ber.

S a le s m e n , N o w  F a c to r y  W ork ers, in  “ D u r a t io n  C lu b  ’
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THE BUSINESS TREND

I n d u s t r i a l  A c t i v i t y  

C o n t in u e s  U p w a r d  T r e n d
IN D U ST R IA L  a c tiv ity  con tinued  to  m ove s tead ily  

upw ard  th ro u g h o u t June , ex ten d in g  th e  gain s recorded  
d u rin g  A pril an d  M ay. S t e e l ’s  w eekly  index a v e r
aged  139.2 la s t m onth , com paring  w ith  137.4 in  M ay 
and  138.7 d u rin g  June , 1941. R eflecting  th e  all-ou t 
e ffo rt to  increase  o u tp u t o f m ilita ry  m a te ria ls , m ost 
p la n ts  m a in ta in ed  fu ll op era tio n s over the  F o u rth  of 
Ju ly  ho liday.

D u rin g  th e  w eek ended Ju n e  27, S t e e l ’s  index a d 
vanced  s lig h tly  to  139.6. T h is re p re se n ts  a gain  of 
0.3 p o in t from  the  p reced ing  w eek’s index figure and  
com pares w ith  138.8 recorded in th e  like period a 
y e a r  ago.

T he n a tio n a l steel r a te  w as off one h a lf  po in t to

98.5 d u rin g  th e  w eek ended Ju n e  27. P e rce n tag e 
wise, s tee l p roduction  is below th e  99.5 p e r  cen t level 
recorded  th is  tim e la s t yea r, b u t o u tp u t tops a y ea r  
ago on a tonnage  basis. S teel sc ra p  is m oving  to  
m ills in  g re a te r  volum e. H ow ever, th e  sc ra p  drive 
is d isap p o in tin g  in so f a r  a s  collections a re  n o t su f
ficient to  p e rm it accum ula tion  of sto ck s a t  m ill y a rd s  
fo r  use th ro u g h o u t the  w in te r  m onths.

E le c tr ic  pow er consum ption  to ta led  3,457,024,000 
k ilo w a tts  d u rin g  th e  la te s t  period. T h is com pares 
fav o rab ly  w ith  3,433,711,000 k ilo w a tts  consum ed in 
th e  preced ing  w eek an d  rep re se n ts  a gain  of 9.5 per 
cen t over th a t  recorded  in th e  like 1941 week.

R evenue f re ig h t ca rlo ad in g s edged s lig h tly  upw ard  
d u rin g  th e  w eek of Ju n e  27 to  ab o u t 850,000 ca rs . A 
y e a r  ago f re ig h t tra ffic  to ta le d  908,664 cars. T here  
a re  g rounds fo r  o p tim istic  belief th a t  th e  ra ilro a d s  
w ill be able to  m eet fu lly  th is  y e a r ’s f re ig h t tra ffic  
dem ands, Jo seph  B. E as tm an , d irec to r, Office of De-

ST EEL 's  index of activity  advanced  0.3 p o in t  to 139.6 in the w e e k  e n d in g  June  27:

Week
Ended 1942 1941
April 25. .. . .  . 136.3 126.5
May 2. . .  . . . . 137.2 132.6
M ay 9 . .. . . . . 137.5 135.9
May 16___ . . . 137.9 136.1

May 23........ . . 138.1 138.6
May 30 ........ . .  136.0 128.4
June 6 ......... . . 13S.4 138.4
June  1 3 . . . . . . . 139.5 138.7
June  20. . 139.3 13S.7
Ju n e  2 7 . . .  . 139.6t 13S.8

tP re lim inary .

Mo.
D ata 1942 1911 1940 1939 193» 1937 1936 1935 1934 1933 1932 1931
Jan. 131.3 127.3 114.7 91.1 73.3 102.9 85.9 74.2 58.8 48.6 54.6 69.1
Feb. 136.3 132.3 105.8 90.8 71.1 106.8 84.3 82.0 73.9 48.2 55.3 75.5
M arch 135.2 133.9 104.1 92.6 71.2 114.4 87.7 83.1 78.9 44.5 54.2 80.4
April 136.6 127.2 102.7 ■ 89.8 70.8 116.6 100.8 85.0 83.6 52.4 52.8 81.0
May 137.4 134.8 104.6 83.4 67.4 121.7 101.8 81.8 83.7 63.5 54.8 78.6
June 139.2 138.7 114.1 90.9 63.4 109.9 100.3 77.4 80.6 70.3 51.4 72.1
July 128.7 102.4 83.5 66.2 110.4 100.1 75.3 63.7 77.1 47.1 673
Aug. 118.1 101.1 83.9 68.7 110.0 97.1 76.7 63.0 74.1 45.0 67.4
Sept. 126.4 113.5 98.0 72.5 96.8 86.7 69.7 56.9 68.0 46.5 643
Oct. 133.1 127.8 114.9 83.6 98.1 94.8 77.0 56.4 63.1 48.4 59.2
Nov. 132.2 129.5 116.2 95.9 84.1 106.4 88.1 54.9 52.8 47.5 54.4
Dec. 130.2 126.3 118.9 95.1 74.7 107.6 88.2 58.9 54.0 46.2 51.3
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THE BUSINESS TREND—C ontinued

fense  T ra n sp o r ta tio n , to ld  ra il execu tives recen tly . 
A m erican  T ru c k in g  A ssoc ia tion  re p o r ts  f re ig h t  t r a n s 
p o rted  by m o to r c a r r ie rs  in M ay d ecreased  3 p er cent 
fro m  A pril, b u t w as 2.6 p e r  cen t above to n n ag e  m oved 
in M ay, 1941.

In v en to ries , in te rm s  of do lla rs  based  on co s t values,

W here Business S tands

Monthly Averages 1941 =  100

May, April, May,
1942 1942 1941

Steel Ingot Output ................... . ..  104.8 104.0 91.0
Finished Steel Shipm ents......... . .  . 107.5 103.1 102.3
Freight Carloadings ................. . . .101.0 103.0 103.4
Freight Car Awards ............... . . .  81.2 209.8 184.0
Structural Steel S h ip m en ts... . . .  92.4 96.5 102.3
Building Construction ............. . .  . 134.5 99.6 109.6

Industrial

Weather

TREND:

U pward

VERY ACTIVE

NORMAL 
(19*26 BASE)

FAIR

-«flfc-Yfutr itffo

w ere dow n 3 p e r  cen t a t  th e  close o f A pril, acco rd ing  
to  th e  D e p a rtm e n t o f C om m erce. T h is is th e  firs t 
m o n th  since D ecem ber, 1940, th a t  a n  in v e n to ry  de
cline h as  occurred . C om pared  w ith  A p ril 30, 1941, 
in v en to ries  a re  up  16 p e r  cent.

S h ip m en ts  o f new  m ach ine tools, p resses  an d  o th e r  
m e ta lw o rk in g  equ ipm en t to ta le d  $118,500,000 d u rin g  
M ay, th e  W a r P ro d u c tio n  B oard  re p o rts . M achine 
tool sh ip m en ts  alone, 25,700 u n its , w ere valued  a t 
$107,300,000, com pared  w ith  A p ril 's  show ing  of 25,400

u n its  valued  a t  $103,364,000. M etalw ork ing  m achin
e ry  o u tp u t is ru n n in g  a t  th e  ra te  of $1,400,000,000 
an n u a lly , an  in c rease  of 65 p e r  ce n t over th e  1941 
volum e, an d  is s te ad ily  expand ing .

A m erican  G ear M a n u fa c tu re rs  A sso c ia tio n ’s index 
on in d u s tr ia l g e a r  sa les  rose  to  421 d u rin g  M ay, com
pared  w ith  378 in A p ril an d  273 d u r in g  M ay, 1941. 
O rd ers  fo r  new  fo u n d ry  equ ipm en t declined in May, 
acco rd in g  to  th e  F o u n d ry  E q u ip m en t M an u fac tu rers  
A ssociation .

The Barometer of Business
F in a n c ia l  In d ic a to r s

May, 1942 
11.68 
68.30 
24.29

30 In d u stria l S tocks1’ . . . .
20 R ail Stocks* ....................
15 Utilities* ..........................
A verage Price of a ll listed

bonds (N.Y.S.E.)   $95.64
Bank C lear'gs dally  a v e r

age (000 om itted) i ......... $1,108
Com mercial Paper, in te res t

ra te  (4-6 m onths) ........... Vi -
Com’l loans (000 om itted) t $10,905 
Federal Reserve ra tio  (per

cent) ..................................... 89.8
C apita l flotations:

(000 om itted)
New C apital .........   $127,570
R efunding .......................... $52,461

F ederal gross debt. (mil. of
dol.) ..................................... $68,571

R ailroad e a rn ln g st ........... $101,994,561
Stock sales, New York Stock

Exchange ..........................  7,229,097

Apr., 1942 
11.06 
67.52 
24.56

$95.63

$1,164

Vj — %
$11,337

90.6

$157,820
.$104,328

$64,961,000
$92,388,079

7,589,297

C o m m o d ity  P r ic e s

May, 1941
I n d u s tr ia l  I n d ic a to r s

•Dow Jones series.
tL ead ing  m em ber banks Federal Reserve System . 
tA pril, M arch and April respectively.

STEEL’S composite finished
steel price a v e r a g e   $56.73 $56.73

U. S. B ureau of Labor’s
index ..................................  98.71 98.8

W heat, cash (b u sh e l> . . .  $1.21 $1,215
Corn, cash (bushel) ................  $0,965 $0.99S

17.30 May, 1942 Apr., 1942 May, 1941
84.71
28.25 Iron and Steel Scrap  con

sum ption (tons) ............... 4,857,000 4,672,000 4,609,000
$94.22 G ear Sales Index ............... 421 378 273

$1,049 Foundry equipm ent new 
order Index ........................ 653.6 1089.3 423.3

a - %
$10,030

Finished steel shipm ents 
(N et tons) ..................... 1,834,127 1,758,894 1,745,295

91.1 Ingot ou t p u t (average  
weekly; net tons) ........... 1,667,470 1,660,213 1,590,195

$105,973
Com m ercial steel castings 

production! ........................ 149,625 146,507 101,977
S299.269

$47,737,000
Dodge bldg. aw ard s In 37 

s ta te s  ($ V a lu a t io n ) . .. $673,517,000 $498.742,000 $548,700,000
$52,074,739

9,660,000

F ab rica ted  s tru c tu ra l steel 
sh ipm ents (Tons) ........... 173,321 180,987 191,905

Steel castings ou tpu t (Net 
T o n s)! ................................ 191,195 211,081 152,007

Coal ou tpu t, tons ............... 48,250,000 49,000.000 43,400,000
Business fa ilu res; num ber! 938 1048 1149
Business fa ilu res; liab ili

tie s! ..................................... $10,175,000 $13,241,000 $15,068,000
May, 1941 Cem ent production, bbls.t 14,068,000 12,733,000 12,196,000

$56.73 C otton consum ption, bales 957,015 998,754 923,518
F re ig h t C ar A w ards ......... 822 2,125 18,630

84.9
S1.03S C ar loadings (w eekly av.) 825,452 837,759 841,557

$0.83

fP relim inary . tA pril. M arch and April respectively.
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Steel Ingot Opérai ions

U'pok ended
Ju n e  27. . .  . 
June  20. . . .  
Ju n e  13. . . .  
Ju n e  6. . . .  
May 30. . .  . 
May 23. . . .
May 16___
May 9. . .  . 
May 2. . . .  
April 2 5 . . .  
April 18. . .  
April 11 .. . 
April 4. .. .
Mar. 28___
Mar. 21___
Mar. 14. . . .

(Per Cent)

1942 1941
98.5 99.5
99.0 99.0
99.0 99.0
99.0 99.0
99.0 99.0
99.0 100.0
99.5 99.5
99.0 97.5
99.0 95.0
98.5 96.0
98.5 98.0
98.5 98.0
98.0 98.0
97.5 99.5
95.5 99.5
95.5 98.5

1940 1939
89.0 54.0
88.0 54.5
86.0 52.5
81.5 53.5
78.5 52.0
75.0 48.0
70.0 45.5
66.5 47.0
63.5 49.0
61.5 49.0
61.5 50.5
61.0 51.5
61.5 53.5
61.0 54.5
62.5 55.5
62.5 56.5
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Electric Power Output 
(M illion  K W H)

Week eiuled 1942
June  27 ............. 3,457
June  20 .............  3,434
June  13.............  3,464
June  6 ............  3,372
May 30 ............. 3,323
May 23 .............  3,380
May 16 ............. 3,357
May 9 ............  3,351
May 2 ............  3,305
April 25 .......... 3,299
April 18.......... 3,308
April 11........... 3,321
April 4 .........  3,349
Mar. 28.............  3,346
Mar. 21 .............  3,357
Mar. 14.............  3,357
Mar. 7 ...............  3,392

1941 1940 1939
3,121 2,660 2,396
3,056 2,654 2,362
3,066 2,665 2,341
3,042 2,599 2,329
2,924 2,478 2,186
3,012 2,589 2,778
2,983 2,550 2,235
2,975 2,516 2,239
2,915 2,504 2,225
2,926 2,499 2,244
2,874 2,529 2,265
2,882 2,530 2,235
2,938 2,494 2,244
2,956 2,524 2,272
2.964 2,508 2,258
2.965 2,550 2,276
2,987 2,553 2,285

Auto Production
(1000 Units)

Week ended 1942 1941 194« 1939
June  2 7 . . . . 22.9 127.9 87.6 70.7
June  2 0 . . . . 23.2 133.6 90.1 81.1
June  1 3 . . . . 22.3 134.7 93.6 78.3
June  6. .. . 22.0 133.6 95.6 65.3
May 3 0 ...  . 21.5 106.4 61.3 32.4
May 23___ 21.6 133.6 96.8 67.7
May 16 . . .  . 21.8 127.3 99.0 80.1
May 9 . . . 21.5 132.6 98.5 72.4
May 2. . . . 22.0 130.6 99.3 71.4
April 25. .. 21.9 108.2 101.4 86.6
April 18. . . 21.7 99.9 103.7 90.3
April 1 1 . . . 23.0 99.3 101.9 88.1
April 4. .. . 22.3 116.3 101.7 87.0
Mar. 28___ 28.9 124.2 103.4 86.0
Mar. 21. . . . 28.9 123.8 103.4 89.4

tC anad lan  tru ck s and autom obiles and
United S ta te s  trucks, since week of Feb.
21 last.
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Freight Car Fundings
(1060 Cars)

W e e k  e n d e d  1942  1941  1 94 «  1939

June  27 ........... 850t 909 752 666
June  20 ........... 840 886 728 643
.■une 13 ........... 833 863 712 638
June 6 .......... 855 853 703 635
May 30 ........... 796 802 639 568
May 23 ........... 838 866 687 628
May 16........... 839 861 679 616
May 9 ........ 839 837 681 555
May 2 .......... 859 794 666 573
April 25 .......  855 722 645 586
April 18 .......  847 709 628 559
April 11........  814 680 619 548
April 4 .......... 829 683 603 535
Mar. 28 ........... 805 792 628 604
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f l â d i o  f i e s e o r c h  ^
. . . . given great impetus by war

IN  T H E  g re a te s t expansion  of rad io  fac ilities in the  his
to ry  of th e  industry , research  m en a re  w ork ing  on develop
m ents w hich w ill prove as s ta r t l in g  w hen peace re tu rn s  as the 
te lephone and e lec tric  ligh t w ere  in an  e a r lie r  generation. 
Radio, f irs t developed on a  la rg e  scale as a resu lt of m ilitary  
needs in Woi'ld W a r I, is now  undergo ing  a second g re a t pe
riod of rese a rch  and  expansion. Once again , w a r  w ill probably 
give us new  and  am azing  tools.

C om pared to  ou r p resen t facilities, th e  a rm ies of W orld 
W a r I  w ere  re la tiv e ly  w ithou t rad io  “voice” or “h ea rin g ” 
un til la te  in the  conflict. W hen th e  U nited S ta te s  en tered  the 
w a r  in 1917, th e re  w ere  only 50 a irc ra f t  rad ios ava ilab le  and 
these  w ere  lim ited in ra n g e  of com m unication. Today, the 
m en w ho pilot A m erica’s m ilita ry  p lanes have m odern  tra n s 
m itte rs  w hich o ften  go in to  action  sim u ltaneously  w ith  the 
p ilo ts’ guns. Voice com m unications, co-ordinating  a irc ra f t  w ith 
g round or sea forces du rin g  ac tu a l com bat, a re  now  a vital 
p a r t  of m ilita ry  tactics, a lthough  rad io s a re  g en e ra lly  silent 
un til th e  presence of th e  p lanes has been detected  by the 
enem y.

Even ta n k s  now have voice tra n sm itte rs  and  receivers to 
provide g re a te s t co-ordination of m echanized units . FM , the 
frequency  m odulation  system , has im proved ta n k  b roadcast
ing, fu r th e r  reducing th e  in te rfe ren ce  caused by th e  operation  
of engines, m oto rs and  o th e r  e lec trica l equipm ent. W esting-

Fig. 1—POW ER ON PARADE: A to ta l of 100,000 w a tts
of ra d io  tran sm ittin g  p o w er is re p re se n te d  in  th is b a n k  
of W estin g h o u se  b ro a d c a s tin g  tu b es . L arg est a ir-co o led  
tu b e s  of th e ir k ind  in the  w orld, th ese  tran sm ittin g  g ian ts  
a re  no w  a t w ork  b e am in g  U nited  S ta te s  b ro a d c a s ts  to 
Sou th  A m erican  na tio n s. A irp lan e -ty p e  fins c a rry  a w a y  
e n o u g h  h e a t  from e a c h  tu b e  to k e ep  a  sm all h o u se  w arm  

in w in ter

Fig. 2— INSPECTED FOR SHIPMENT: A b a tte ry  of h igh- 
p o w ered  ra d io  tran sm ittin g  tu b e s  for n a v a l s ig n a l com m u
n ica tio n s  is  c h eck ed  ou t for sh ip m en t to N avy  b y  W estin g 
h o u se  girl inspector. T u b es  o p e ra te  in  co m p act tran sm it

ters c a rr ied  a b o a rd  sh ip s a n d  in s ta lled  in  la n d  s ta tio n s

Fig. 3—COMPLETING "M OUNT'' ASSEMBLT? FOR RADIO 
TUBES: O p e ra to r is co m ple ting  th e  a s se m b ly  of the  "m ount" 
or in n er stru c tu re  of a  25-w att W es tin g h o u se  tran sm ittin g  
tu b e  u se d  la rg e ly  for p lan e - to -p la n e  o r p lan e -to -g ro u n d  
ra d io  com m unica tion . S he  is sp o t-w e ld in g  a  p a r t  to one  of 
th e  w ires w h ich  su p p o rt th e  s truc tu re . At th e  in s tan t the  
w e ld  is m a d e  b e tw e e n  th e  tw o m e ta l p en c il-lik e  po in ts 
over the  o p e ra to r 's  g lo v ed  h an d , a  tiny  g a s  flam e sp u rts  
from the s le n d e r  c o p p er p ip e  a n d  en v e lo p s  th e  sp o t b e in g  

w e ld ed , p re v en tin g  o x idation

Fig. 4—CLEAR, MUSICAL NOTE a n d  sh e  know s th a t the 
rad io  tran sm ittin g  tu b e  sh e  is te s tin g  is re a d y  for service. 
The photo  show s th e  “n o ise  tes t"  w h e re  re q u ire d  current 
is su p p lied  a n d  the tu b e  is ta p p e d  lig h tly  w ith a  soft ru b 
b e r  rod. A h igh , c le a r  n o te  in  the o p e ra to r 's  h e ad p h o n e s  
in d ic a te  a  goo d  tu b e . A sc ra tch in g , g u tte ra l  n o ise  u su a lly  
m e a n s  loose  or im p ro p erly  fa s te n e d  p a r ts  in th e  tu b e 's  
in n er stru c tu re . In the la tte r  even t, th e  tu b e  is re jec ted  

a n d  d es tro y ed
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reduction

house is now producing m any of the tran sm ittin g  tubes fo r 
A rm y FM  tan k  sets.

T ak ing  a tip  from  the  London policem en who several 
years ago w ore tin y  rad io  tra n sm itte rs  in th e ir  hats, the 
S ignal Corps is now equipping its m en w ith  1-watt “b roadcast
ing s ta tio n s”. L ike w alk ing  p a tro l cars, p arach u te  troops and 
riflem en equipped w ith  these 5-pound sets a re  now able to  
c a rry  on conversation  w ith  th e ir  com rades 2 m iles away.

Police pa tro l ca rs also have th e ir  co u n te rp art in arm ored  
tru ck s and o ther m otorized un its  w hich have been equipped 
w ith  rad io  tra n sm itte rs  to  receive and  b roadcast “on-the-spot” 
m ilita ry  intelligence, tim e signals and  w ea th er reports.

F o r short-w ave broadcasting  s ta tio n s fighting the Axis 
nations in a “w ar of the  a ir  w aves”, W estinghouse is said  to 
be producing th e  la rg e s t air-cooled tran sm ittin g  tubes in ex
istence. These g ian t tubes, cooled by airplane-type fins, con
sum e 25,000 w atts  each and g enera te  enough excess h ea t to 
keep a 6-room house w arm  in w inter.

D evelopm ent by W estinghouse of la rg e  air-cooled b road
castin g  tubes has  helped to en large  the  scope of m ilita ry  rad io  
com m unications. W ith  air-cooled tubes, pow erful sta tions can 
be se t up in th e  field or on shipboard  w ithout the  need fo r 
a steady  supply  of fresh  w a te r  fo r cooling. This is pa rticu 
la rly  im p o rta n t fo r  naval vessels w here fresh  w ate r is a t a 
prem ium . S a lt w a te r  canno t be used to  cool th e  tubes.

Fig. 5— HOT TONGUES O F FLAME from a  dozen  g a s  je ts 
a re  p la y e d  on the rim  of this 400-watt ra d io  b ro a d ca stin g  
tu b e  a s  a  c raftsm an  in g la s s  s e a ls  the  filam ent m ount 
(cathode) to the tu b e  proper. For th is p u rp o se  the tu b e  is 
p la c e d  in the jaw s  of a  la th e  a n d  ro ta ted  ra p id ly  w hile 
the  operato r, u sing  a  sm all m eta l p a d d le , sh a p e s  the  hot 

g la s s  a s  d e sired
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CONSUM PTION of cobalt in the 
U nited S ta te s  has  increased  re m a rk 
ab ly  du rin g  th e  p as t tw o decades, 
and a su b stan tia l gain  is an tic ipated  
in 1942. A lthough the  U nited S ta tes  
is th e  chief consum er of cobalt, th is  
coun try  has been an  u n im p o rtan t 
fac to r  in its production. The Bel
g ian  Congo, N o rth ern  R hodesia and 
F rench  M orocco have supplied the 
bulk of th e  w orld  ou tpu t in recen t 
years. P roduction  in C anada, fo r
m erly  th e  chief source of cobalt, 
has g rad u a lly  declined and in  re 
cen t years has had  m inor im por
tance only.

E xcept fo r  a sm all dom estic ou t
put, th e  U nited S ta te s  depends on 
th e  B elgian Congo fo r its supplies 
of cobalt. In  th e  u n fo rtu n a te  event 
th a t those supplies should be shu t 
off, th e  U nited 
S ta te s  w o u l d  
face the  prob
lem  of finding 
substitu tes  o r de- 
v e 1 o p i n g low- 
g rade  deposits, 
som e of w hich 
p robab ly  c o u l d  
be placed in p ro 
duction as an 
em ergency  sup 
ply. P urifications 
of so lu tions for 
electro lysis to 
produce m anga
nese m e t a l  
w o u l d  m a k e  
a v a i l a b l e  a n 
o th e r  source of 
cobalt as a sulphide sludge con
ta in in g  la rg e  q u an titie s  of cobalt 
could be recovered from  m any do
m estic m anganese  ores.

W ar conditions em phasize th e  im 
p o rta n t use of cobalt in high-speed 
cu ttin g  tools. O th er uses a re : P e r 
m a n en t m agnet m ateria ls , w elding 
m a te ria ls , m etal-to-glass seal m a
te ria ls , ceram ics, d riers, and m is
cellaneous applications of sm all 
am ounts, as fo r  ca ta ly sts  and soft 
m agnetic  alloys.

C obalt high-speed steels a re  used 
fo r  specific purposes m ore especially  
w here h igh  red -hardness is neces
sary . A pparen tly , h igh  vanad ium  is 
th e  best su b stitu te  fo r  cobalt in 
steels fo r  th is  class of work. Ce
m ented  carb ide tools can o ften  be 
substitu ted  fo r  th e  cobalt h ig h 
speed steels. Low-cobalt high-speed 
steels, o r those con tain ing  no cobalt, 
can be used w ith  a sm all loss in 
cu tting  speeds and production  ra tes . 
N ickel can be su b stitu ted  fo r  cobalt 
as a  b inder in cem ented carbide 
tools, bu t usua lly  w ith  re su ltin g  im 
p a irm en t too g rea t to  be to le ra ted  
except in an  em ergency.

C obalt also  occupies a  c ritica l po
sition  am ong  th e  alloying elem ents 
fo r  p e rm an en t m agnets. H ow ever, 
iron-m olybdenum , i r o n -  tungsten , 
c h r o m i u m  - m olybdenum , i r o n -  
n i c k e l  - a l u m i n u m  and 1 o \ y - 
cobalt-iron-nickel-alum inum  precip i

ta tion -harden ing  alloys can be m ade 
to rep lace  m any  of th e  cobalt m ag 
net steels and alloys. Again, how 
ever, ce rta in  com binations of des ir
able p roperties a re  ob ta inab le  only 
by definite cobalt alloys. R edesign
ing of m ag n et shapes in accordance 
w ith  th e  m agnetic  p roperties of non- 
eobalt o r low-cobalt m a te ria ls  can 
effect considerab le conservation  of 
cobalt in the  m a n u fa c tu re  of per
m an en t m agnets.

The use of w elding rod con ta in 
ing su b stan tia l am ounts of cobalt is 
im p o rta n t in a w a r  economy. H ard- 
w ea r o r co rrosion-resistan t su rfaces 
a re  applied, and w orn su rfaces can 
be bu ilt up to  th e  o rig ina l d im en
sions, th u s sa lvag ing  dies and m any 
o th e r  w ea r-resis tan t surfaces.

S m all am ounts of cobalt a re  need

ed fo r m etal-to-glass seals in the 
m a n u fa c tu re  of rad io  pow er tubes, 
X -ray tubes and o th e r electronic de
vices. L a rg e r  quan titie s m ay  be 
needed fo r  superchargers.

T he use of cobalt in ceram ics is 
eviden tly  not critical, w ith  th e  pos
sible exception of its app lica tion  to  
g round coats fo r porcelain  enam el 
w are. I t  is believed th a t  a la rg e  
proportion  of th e  cobalt oxides and 
sa lts  now going in to  the  ceram ics 
in d u stry  could be d iverted  to  o th e r 
m ore im p o rta n t uses.

C obalt d rie rs  show  th e  m ost rap id  
d ry ing  tim es of all m etal d riers 
used in th e  p a in t and v a rn ish  indus
try . M anganese d rie rs  can be used, 
w ith  the  consequence of approx i
m ate ly  doubling th e  d ry in g  tim e. 
Cellulose and  o th e r  lacquers re 
q u iring  no “d ry in g ” oils should be 
used W herever possible if it is de
sired  to  reduce the  q u an tity  of co
b a lt going in to  p a in t and v arn ish  
d riers.

C a ta ly sts  and  so ft m agnetic  alloys

From  a  report by John  K oster, senior 
m eta llu rg is t, M etallu rg ical Division, and
H. W. Davis, associate  m ineral econo
m ist, M etal Econom ics Division, both of 
the  B ureau  of Mines. The report was 
p repared  fo r the  W ar P roduction  Board 
as p a r t of the  w ork of th e  M etals Con
servation  E S u b stitu tio n  Group of the  
A dvisory Com m ittee on M etals & M in
e ra ls  of the  N ational Ttesearch Council 
of th e  N ationl A cadeiry  of Sciences.

do not rep rese n t m uch of th e  cobalt 
consum ption and, in bo th  instances, 
acceptab le substitu tes  a re  believed 
to  be ava ilab le  fo r  a substan tia l 
portion  of the  uses.

R eports to the  B ureau  of Mines 
from  v irtu a lly  all dom estic m anu
fac tu re rs  who use cobalt in steels 
and as  ca ta ly sts  indicate a  probable 
consum ption of 2,128,000 pounds in 
1941, d istribu ted  as follows: Cut
ting  tools and  drills, 43 per cent; 
w elding rod and stock, 18; dies, 
valve steel and electrop lating , 2; 
m agnets, 28; special steels, 6; cata
ly sts  and dental and su rg ica l al
loys, 3.

Tool Steels and C u tting  Alloys: An 
im portan t use of cobalt is in the 
m an u fac tu re  of high-speed cutting 
tools fo r  operation  a t h igh  speeds 

or a t h igh  tem 
p era tu res . I t  also 
is em ployed in 
alloy steels for 
h igh - tem pera
tu re  dies, heavy- 
du ty  shears , and 
o t h e r  i m p 1 e- 
m ents requiring  
ex trem e tough
ness combined 
w ith  g rea t hard
ness a t  high 
tem;pe r a t  ures. 
C ertain  h i g h - 
t e m p e r a -  
tu re  noncorro
sive alloys are 
m ade w ith  small 
am oun ts  of co

balt in th e ir  com position.
Typical ana lyses of som e com m er

cially available high-speed steels are 
show n in Table I. T he usual alloy
ing elem ents a re  carbon, tungsten , 
chrom ium , vanad ium  and  cobalt. 
Sm all am oun ts of o th e r elem ents 
a re  found occasionally in special 
steels. The steels lis ted  in Table 
I m ay be rough ly  divided in to  two 
classes upon the basis of the  pre
dom inating  alloying elem ent. These 
a re : T ungsten  steels such as Nos. 1, 
2, 8, 9, 10, 11 and 12; and m olybden
um  steels such as Nos. 3, 4, 5, 6, 
and 13. The so-called cobalt high
speed steels are, in general, sim ply 
m odifications of these  tw o types.

The addition  of cobalt to  stand 
ard  high-speed steels im proves their 
cu ttin g  perfo rm ance u n d er some 
conditions. I t is not su b stitu te d  for 
any  o th e r  alloying m etals. The fact 
th a t cobalt also dissolves tungsten  
in am oun ts  up to  30 p er cent and 
th a t a tungsten-cobalt com pound is 
p rec ip ita ted  upon reh ea tin g  also  ex
pla ins som e of the  benefits derived 
from  cobalt by th e  tu n g sten  steels, 
w hich a re  im proved by the  addition 
of cobalt in am oun ts  up to 12 to  13 
per cent. In  general, the cutting  
ab ility  is p roportional to th e  cobalt 
con ten t up to  abou t 13 per cent.

I t is rep o rted  th a t 5 p e r  cent co
balt added to  an  18 p er cent tu n g 
s ten  alloy increases its  “p erfo rm 
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TA U L E  I— C om p osition  o f  T y p ica l H ieh -S p rrd  S te e ls ,  Per C ent
Molyb-

No. Carbon T ungsten Chromium Vanadium denum Coba
1__ 0.55-0.75 18.0 4.0 1.0
2 ___ 0.65-0.75 14.0 4.0 2.0
3 ___ 0.64-0.84 1.3-1.8 3.5—4.0 0.9-1.3 8.0-9.5
4 ___ 0.78 3.50 1.25 9.5
5. . . . 0.79 4.25 2.13 9.0
6 ___ 0.80 5.5 4.00 1.50 4.50
7 ----- 0.78 18.47 3.92 1.86 0.538. . . 0.70 14.0 4.0 2.0 0.5 5.0
9 ___ 0.70 18.0 4.0 1.0 0.5 5.0

10___ 0.75 14.0 4.0 2.0 0.5 5.0
11___ 0.80 20.0 4.0 2.0 0.6 8.0
12___ 0.80 20.0 4.0 1.25 0.6 12.0
13___ 0.79 1.55 3.75 1.10 7.85 5.5

Ref- 
erences 
1 ami '1
1 and 4
2 and 3

2
1 and 4 
1 and 4 
1 and 4 
1 and 4
1 and 4
2

1—This is a s tan d ard  high-speed steel and is m ade by a num ber of m an ufactu rers. 
R efer to Enaineeriny Alloys by W oldman and D ornblatt, published by American 
Society for Metals, 193R.

2— Molybdenum Hiuh-Speed Steels, Molybdenum  in Steel,  published by Climax Molyb
denum  Co., see. 12, p. l.

3— Emmons, J. V., Molybdenum-Tunysten Hiuh-Speed Steels,  published by Cleveland 
Twist Drill Co.

4— Metals Handbook,  published by American Society for Metals, 1939. Refers to 
alloy in question in Index or to list of m an u factu re rs and tool-steel trad e  nam es 
on p. 18.

ance” by 100 per cent. Ten per cent 
cobalt increases the perform ance 
200 per cent and 15 to  16 per cent 
cobalt, 400 per cent. T ests indicate 
th a t a 12 p er cent m anganese steel 
can be w orked sa tisfac to rily  w ith  a 
high-cobalt high-speed steel—a feat 
claim ed difficult w ith  any noncobalt 
m ateria l. Such perfo rm ance can be 
relied upon only fo r the p articu la r 
conditions of these te s ts  fo r m a
chining perform ance te s ts  depend 
on m any in te rre la ted  factors.

The im provem ent in p roperties by 
the addition of cobalt is equally  
apparen t in the case of the m olyb
denum  h ig h sp eed  steels. Thus, steel 
13 in Table I  is regarded  by the 
m a n u fa c tu re r as a “super-high-speed 
stee l” in com parison w ith noncobalt 
m olybdenum  steels, such as 4 and 
5 in Tabid I. Cobalt is added to 
such steels in am ounts up to  13 per 
cent.

Cobalt steels a re  utilized in cu t
ting  cast iron, hardened steels, and, 
in general, in m aking heavy o r hog
ging cuts. T heir cu tting  efficiency 
is not so high on so fte r m ateria ls. 
H igh-cobalt s teels a re  inclined to  be 
brittle , w hich is counteracted  to 
som e ex ten t by the  vanadium  con
tent. Such steels harden  w ith a 
finer grain , decarburize m ore readily  
and  a re  sub ject to m ore cracking 
during  harden ing  than  high-speed 
steels w ith no cobalt. The harden 
ing tem p era tu re  ran g e  is wide and 
the red  hardness is b e tte r  than  in 
the noncobalt steels.

These s ta tem en ts  in the lite ra tu re  
m igh t easily  m islead one in the ap 
praisa l of the value of cobalt in 
high-speed steel. W hen the te s t 
conditions a re  selected n ea r the up 
per lim it of possible feeds and 
speeds, superio rity  of perform ance 
of the  cobalt s teels seem s great. 
W hen the tes ts  a re  conducted w ith
in the ranges of p ractical operation, 
the cobalt steels often  m ake a poorer 
show ing than  the steels containing 
no cobalt. The sm all percentage 
of the cobalt high-speed steels in 
use, as com pared w ith  the noncobalt 
steels, does not provide a stro n g  
arg u m en t fo r the indispensability  of 
the  form er.

Cobalt is also a necessary  consti
tu en t of o ther cu tting  alloys, such 
as those of the ste llite  types and ce
m ented carbides. S tellite alloys con

ta in  up to 55 per cent cobalt.
The tungsten  carbide m ateria ls  

a re  of the sin tered  and fused types. 
In the first type, tungsten  or o ther 
carbides a re  sin tered  w ith  m etallic 
cobalt as a binder. The quan tity  of 
cobalt used is generally  about 3 to 
20 p er cent. The second or fused 
type is the product of direct fusion

T A B L E  II— S u b s t itu te s  for  C ob a lt  
H ig h -S p eed  S te e ls

F irs t Second Third
Carbon ............... . . 1.00 1.25 1.25
T ungsten  ........... . . 18.00 5.50
Molybdenum 8.00 4.50
Chrom ium  ......... . . 4.00 4.00 4.00
Vanadium  ......... . . 3.00 4.00 4.00

of the carbides, generally  w ith  co
balt.

Substitutes for Cobalt in Tools:
T here is a  considerable tendency to 
reg a rd  the use of cobalt in h igh
speed steel as absolutely  indispen
sable. On the  o ther hand, som e 
m etallu rg ists  seem  to be of the opin
ion th a t cobalt use in high-speed 
steel could be substan tia lly  reduced 
if necessary. One w ay would be to 
use steels h igher in vanadium . In 
such cases, the s tra teg ic  values of 
cobalt an d  vanadium  m ust be 
weighed one aga inst the o ther. The 
com positions listed  in Table II  have 
been suggested  as  substitu tes. In 
som e cases these steels give better 
perfo rm ance than  the cobalt steels. 
M any applications of cobalt steels 
a re  fo r single-point cu tting  tools

w here cem ented carbide tools can 
often  be substitu ted  to advantage, 
or the cobalt steel can itse lf be 
used as an inserted  cu tting  tip  in
stead of a solid tool.

T an talum  has been paten ted  as 
an “e rsa tz” m ateria l fo r cobalt in 
high-speed steels of all kinds.

High-speed cobalt steels m ay per
haps be replaced by carbide cu tting  
tools o r alloys based on chrom ium - 
tungsten-carbon and som e m etal 
o the r than  cobalt. A lthough cobalt 
is recognized as the best b inder for 
cem ented carbide m ateria ls, nickel 
has been used, which is the su b sti
tu tion  of one stra teg ic  m etal fo r 
another.

P ractical tests  lead to the con
clusion th a t none of these suggested  
im provem ents can be counted on to 
conserve cobalt. T antalum , uran ium  
and boron steels have been tried  and 
found w anting.

O ther alloys of the K ovar and 
Fernico type, contain ing around  IT 
to 19 per cent cobalt, a re  used to 
m ake vacuum -tight m etal-to-glass 
seals. The am ount used is sm all, 
but im portan t in the construction  of 
radio, pow er and X -ray tubes and 
o th e r electronic devices.

A new  use of alloys containing 
su b stan tia l percen tages of cobalt is 
fo r blades of the a irp lane tubro- 
superchargers. W hile experim ents 
w ith noncobalt alloys a re  in progress 
it now seem s probable th a t the co
b a lt alloys will be p referab le . If 

(Please tu rn  to Page  119)

Alloy
No.

TABLE III—Com position and P roperties of Possib le S ubstitu tes for 8.5 Per

Composition, Per Cent; Iron P lus the  Usual Im purities E quals the  Rem ainder
Molyb-

Cobalt Nickel A lum inum  T ungsten Chrom ium  denum  Carbon

Cent Cobalt 
H ardening 

Tem 
peratu re  

Centigrade

Steel

Remanence,
Gauss

Coercive
Force,

O ersteds
1 .......... ___  8.5 1.25 4.75 0.9 895 7500 120
2 ........... 23.4 645 7000 219
2 ........... 23.4 610 7500 120
3 ___ 27.9 700 8000 110
4 ............. 26.0 7.0 9.0 700 8000 215
4 ............. 26.0 7.0 9.0 640 7500 120

30.0 10.0 675 7000 120
5 ........... 30.0 10.0 700 7000 125
6 ............. 25.0 15.0 700 7000 180
6 ............. 25.0 15.0 645 7000 130
7 ............. ....................  21.0 12.5 700 8000 150
7 ............. ....................  21.0 12.5 675 7500 120
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H E A T  T R E A T i N Q
C H R O M I U M - C A R B O N  S T A I N L E S S  S T E E L S

TH E EQUILIBRIUM  d iagram  fo r  
th e  iron-chrom ium -carbon system  a t 
12 p e r  cent chrom ium  is show n in 
F ig. 1. T he increasing  solubility  of 
carbon in the gam m a phase w ith  
ris in g  te m p era tu re  (line SE) is th e  
basis fo r  the hardness control of 
quenched alloys. T his c h a rt p ro 
vides the q u an tita tiv e  explanation  of 
the princip les w hich p erm it th is  
m e t h o d  of contro lling  the as- 
quenched hardness.

T his ana lysis reg a rd s  the  carbide 
phase as a  rese rvo ir con tain ing  c a r
bon fo r  hardening , th e  ex ten t of the 
w ithdraw al of carbon being con
trolled by the  harden ing  te m p era 
tu re , the  line SE giving the increase 
in carbide so lubility  w ith  ris in g  tem 
pera tu re .

Such a p rogressive so lu tion  of the 
carb ide phase should  be borne out

This is the  second section of a  series 
on h ea t trea tm e n t of the chrom ium -car
bon m artensitic  sta in less steels from a  
paper presented a t  the  N ationa l M etal 
Congress in Philadelphia, Oct. 23, 1941. 
Section I appeared  on p. 68 of the June  
22 issue.
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W. E. MAHIN
F eed er E n g in e erin g  D epartm en t 

W estin g h o u se  E lectric  & Mfg. Co.
E ast P ittsburgh , Pa.

by  m etallograph ic evidence. F o r 
th is reason, the  m icrographs, F igs. 
2 to 8 a re  included. F ig. 2 of an 
annealed  sam ple  of a steel con tain
ing 0.37 p e r  cent carbon, 12.6 per 
cent chrom ium , reveals carbide
sphero ids in a m a trix  of chrom ium  
fe rrite . F igs. 3 to  8 show  th is  sam e 
m a teria l a f te r  harden ing  fro m  suc
cessively h ig h e r te m p era tu re s  cover
ing the ran g e  from  1742 to  2100 
degrees F ah r.

T he g rad u a l d im inution in the
am oun t of free  carbide is clearly  
evident. O ther phenom ena w hich 
can be seen  are : F irs t, g rad u a l ag 
g lom eration  of the carbide phase a t  
the h ig h e r te m p era tu re s ; second,
p rog ressive  g ra in  coarsen ing  w ith  
increasing  tem p era tu re ; th ird , com 
plete d isappearance of th e  carbide 
phase in th e  specim en hardened  
from  2100 degrees F ah r. F ig. 7,
and consequent serious coarsen ing  
of the  g ra in  size.

T he rese rv o ir hypothesis illus
tra ted  by th is  series of m icrographs 
presupposes th a t as long as an ex
cess of th e  carbide phase is a t equi
lib rium  w ith  the  au s ten ite  phase  for 
a  given te m p era tu re  and chrom ium  
content, the hardness of the mar- 
ten site  in the as-quenched m aterial 
will be independent of carbon con
tent. H ow ever, w ith  increase  in 
carbon conten t th e re  is, of course, 
an  increase in the  num ber of car
bide spheroids p resen t a t  a given I 
tem pera tu re . T he h arden ing  effect 
of these sphero ids m ay account for 
the com paratively  s lig h t variation 
in hardness a t  a  given quenching 
tem p era tu re . In  general, the  high
e r  and low er po in ts a t  each tem 
p e ra tu re  tend to  be th e  h ig h e r and 
low er carbon con ten ts respectively.

In  a s im ila r se ries  of m icrographs 
p repared  to show  s tru c tu ra l changes 
occurring  w ith  rise  in quenching 
te m p era tu re  fo r  a  steel containing 
0.10 per cen t carbon and 13.7 per 
cen t chrom ium , the  hardness was 
found to increase by an  increased 
so lu tion  of the  fre e  fe rr i te  phase 
up to  a te m p era tu re  of abou t 1740 
degrees F ah r. Above th is  tem pera
ture, a new  phase appeared , prob
ably  the delta phase, and th e  hard-

Fig. 1. (Left)— E quilib rium  d ia g ra m  for the  iron-ch rom ium -carbon  system  - a t  12 
p e r cen t chrom ium  (Book of S ta in le ss  S teels) show s the in c re a s in g  solubility  
of c a rb o n  in th e  g a m m a  p h a se  w ith  ris in g  tem p e ra tu re  a s  show n b y  the  line 
SE. This is the b a s is  for a s -q u e n c h e d  h a rd n e ss  contro l m ethod  d e sc rib e d  here. 
Below, left to right, Fig. 2—M icrograph  of s te e l c o n ta in in g  0.37 p e r cen t carbon, 
12.6 p e r  cen t chrom ium , a s  rece iv ed  in th e  a n n e a le d  condition , sh o w n  a t 1000 
d iam e te rs . Note the p re p o n d e ra n c e  of sp h ero id s of the iron-chrom ium  carb id e  
p h a se . Fig. 3— S am e s te e l a s  in  Fig. 2 b u t this sa m p le  h a s  b e e n  h a rd e n e d  by 
q u e n c h in g  a f te r  h e a tin g  one  h o u r a t  1560 d e g re e s  Fahr. The b eg in n in g  of the 
p ro g ressiv e  so lu tion  of the c a rb id e  sp h ero id s is show n  here . Fig. 4—S am e  steel 
a s  in Fig. 2 b u t q u e n c h e d  from 1650 d e g re e s  Fahr. All m ic ro g rap h  sp ec im en s 
p re p a re d  w ith  a n  e tc h an t of 1 p e r cen t p ic ra l p lu s  5 p e r  cen t hydroch lo ric  acid  
a n d  show n  a t 1000 d iam e te rs . Fia. 5— S am e  stee l a s  in Fig. 2 bu t q u e n c h e d  from

1740 d e g re e s  Fahr.
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Fighting Steel . . .  It takes working, sweating, fighting Steel 
to build tanks and ships, planes and guns, tools and machinery. 
The job of producing Steel to crush the attackers of America 
has called forth our best efforts in every emergency since 1826. 
A nd w hen this im portant job is done, you will again get Steel 
of the same excellence tha t made Uncle Sam call on us.

n i n n  wood steel c o m p n n v
M A IN  OFFICE A N D  MILLS: C O N SH O H O C K E N ,P A .D istric t O fficesandR epresentatives:PhiIade!phia, 
New York, Boston, A tla n ta, Buffalo, C hicago, C incinnati, C leveland, D enver, D e tro it, H ouston , St. Paul,

C a r r i e . M o n t r e a l .



DATtfWPi I r e d u c e d  c o r r o s io n  r e s is t a n c e
k u c k v y c l l  u  AFTER TEMPERING ABOVE 550* C

a o o ^ - ^ ‘
' breaking P~

STRENGTh_ < /

\ V , 
SPECIMEN % .

BENT — *»
NO BREA K

Fig. 6. (U pper left)— S am e stee l a s  in 
Fig. 2 b u t q u e n c h e d  from 1830 d e g re e s  
Fahr. Fig. 7. (D irectly a b o v e )— Sam e 
steel a s  in Fig. 2 b u t q u e n c h e d  from 
1900 d e g re e s  Fahr. Fig. 8. (Left)—
S am e  ste e l a s  in Fig. 2 b u t q u e n c h e d  
from 2100 d e g re e s  Fahr. Fig. 9. (U pper 
rig h t)— C h art sh o w s b re a k in g  streng th ,
Izod im p ac t s tren g th  a n d  h a rd n e ss
(rockw ell C) a fte r tem p erin g  a t  va rio u s v a lu e s  u p  to 1020 
d e g re e s  Fahr. (550 d e g re e s  C ent.) a n d  h igher. All sp ec im en s 
w ere  h a rd e n e d  a fte r h e a tin g  a t 1850 d e g re e s  Fahr. for one 
hour in p u re  d isso c ia te d  am m o n ia  g a s , th en  tem p e re d  for 
one  h o u r in c ircu la tin g  air. S teel w a s  0.37 c a rb o n , 12.6 

p e r cen t chrom ium

TEMPERING TEMPERATURE-DEGREES CENT.

th a t the b reak ing  s tre n g th  rises 
from  189,000 pounds p e r sq u a re  inch 
w ith  no tem per, to 396,000 pounds 
per sq u a re  inch a f te r  tem p erin g  at 
660 degrees Fahr.- m ore than  dou
ble.

ness did not increase fu r th e r  but 
dropped sligh tly .

Effect of Time at Temperature: 
I t is im p o rtan t to observe the ra te  
of so lu tion  of the chrom ium  ca r
bides fo r  a given tem p era tu re . This 
influence w as evaluated  by holding 
specim ens of two steels  a t  1850 de
g rees F ah r. fo r periods vary ing  
from  10 to 120 m inutes. As show n 
in T able I, the so lu tion  of carbides 
w as essen tia lly  com plete a f te r  h ea t
ing  fo r  10 m inu tes a t th is  tem p era 
tu re . C onsequently, beyond a cer
tain  m in im um  tim e of the o rd er of 
10 m inu tes fo r  sm all pieces, tim e 
a t te m p era tu re  has little  effect upon 
the  as-quenched hardness.

Control of Hardness: T he above 
resu lts  seem  to provide a w orkable 
m eans of contro lling  hardness, p a r 
ticu larly  in the  hardness  ran g e  from  
45 to 60 rockw ell C. T he m ethod 
is exceptional in th a t it req u ires  
only carefu l contro l of quenching  
tem p era tu re . So long as the ca r
bon con ten t is above a m in im um  
value of about 0.25 p er cent, th e  
h ard n ess  obtained will be a con
tro llab le function  of the  quenching 
te m p era tu re  fo r m ost p rac tica l p u r
poses.

W ith carbon con ten ts falling  be
low 0.25 p er cent, hardness  can still 
be controlled by ad ju s tin g  th e  
quenching  te m p e ra tu re ,, bu t the 
hardness  ran g e  becom es m ore lim it
ed w ith  the  low er carbon contents. 
M axim um  hardness th a t can be ob
tained in steels of th is  type is di
rectly  dependent upon th e  carbon 
content.

Tempering May Still Be N eces
sary: A lthough  the  m ethod de
scribed  is m ore sa tis fac to ry  fo r  con
tro lling  hardness of these  m arten- 
sitic  s ta in le ss  stee ls  th a n  conven

tional tem pering  trea tm e n t follow
ing quenching, qu ite  often  o th e r fac
to rs such  as in te rn a l s tresses  and 
ag ing  phenom ena m ay req u ire  th a t 
the w ork  be tem pered.

To ev a lu a te  in te rn a l s tre s ses  re 
m ain ing  a f te r  harden ing  by quench
ing, use w as m ade of a tran sv e rse  
b reak ing  test. S q u are  bars, 0.25 x
0.25 x 2Vi inches, w ere pi’epared  
from  a steel con tain ing  0.37 per cent 
carbon, 12.6 p er cent chrom ium . 
A fte r h ea t trea tm en t, they  w ere su p 
ported  on hardened  %-inch d iam e
te r  ro lls spaced 2 inches ap a rt. Us
ing the brinell hardness te s te r, the 
bars w ere  loaded in increm ents a t 
th e  m idpoint un til f ra c tu re  occurred. 
T he m ax im um  tensile  fiber s tre ss  
w as calculated by the  sim ple beam  
fo rm u la  from  the b reak ing  load read  
on the previously  ca lib rated  dial 
gage. T his te s t is applicable to  those 
specim ens w hose hardness  is such  
th a t fra c tu re  occurs w ith  negligible 
p lastic  deform ation .

F ig . 9 show s th e  varia tion  in  t ra n s 
v erse  b reak ing  s tre n g th  th ro u g h  
the en tire  tem pering  range . N ote

TABLE I: E ffect of Time a t  T em pera ture  
Upon Quenched H ardness

(All te s ts  were a t  1S50 degrees Fahr.)
M inutes a t  R ockwell "C”

T em pera ture
10
30
60
120

Steel I f
56-57
57-58 
57-58 
57-57

H ard n ess ' 
Steel 2 t 
56-57
56-57
57-58 
57-58

'V a lu es  reported  give th e  range  for 
four Im pressions.

tC arbon, 0.3 per cent: chrom ium , 12.6; 
m anganese, 0.28; nickel, 0.08; phosphor
us, 0.012; silicon, 0.32.

tC arbon, 0.64 per cent; chrom ium , 16.2; 
m anganese, 0.24; nickel 0.18; phosphor
us, 0.024; silicon, 0.06.

B reak ing -streng th  t e s t s  were 
m ade of two specim ens of 0.37 per 
cent carbon, 12.6 p er cen t chrom ium  
stee l—both hardened  to  th e  same 
final hardness  value bu t by different 
hea t trea tm en ts . T he first w as held 
fo r  one h o u r a t 1760 degrees F ahr. 
in pu re  d issociated am m onia, then 
quenched d irectly  to a hardness  of 
53 rockw ell C w ithou t any  tem 
pering. R esu lting  b reak ing  stress 
w as 325,000 pounds p e r sq u a re  inch.

T he second specim en w as held for 
one h o u r a t 1850 degrees F ah r. in 
p u re  d issociated am m onia and fully 
hardened, subsequen tly  being tem 
pered  to 53 rockw ell C by tem per
ing  one h o u r a t 660 degrees F ahr. 
The re su ltin g  b reak ing  s tre n g th  was
390,000 pounds p e r sq u a re  inch, 65,- 
000 h ig h e r th an  the first. I t  is felt 
th is  d ifference in b reak ing  s tren g th  
is ascribab le d irectly  to the  residual 
harden ing  stresses , since m ost of 
these  w ere rem oved from  the  second 
specim en by the tem p erin g  opera
tion.

The 65,000 p o u n d s  p e r square  
inch difference th u s  rep resen ts  the 
residual s tre s se s  a f te r  hardening, 
a re la tive  low effective value fo r re 
sidual stresses. N ote th a t it rep re 
sen ts the  com bined effect of th e  or
derly  H eyn (m acroscopic) stresses 
and  the m icroscopic stresses.

Impact Strength: Fig. 9 shows
the re su lts  of im pact te s ts  carried 
out to d eterm ine the  tem pering  tem 
p e ra tu re  a t w hich the m axim um  im
pact s tre n g th  could be developed 
a f te r  harden ing  from  1850 degrees 
F ah r. S tan d a rd  0.394-inch square
3-notch Izod te s t bars  w ere  prepared 
before h ea t trea tm e n t from  steel 
con tain ing  the  0.37 p e r  cen t carbon, 
12.6 p er cent chrom ium .

N ote the m in im um  value in the 
(P lease tu rn  to Page  121)
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O H M  P h o t o  b y  P a lm e r ,  in  a n  A l le g h e n y  L u d lu m  p la n t

S T E E L  IS  S L O W IN G  TO D A Y  T H A T  
W I L L  B E  P L Y IN G  N E X T  M O N T H

A l l o y  steel, co n 
c e i v e d  i n  t h e  
m ig h ty  heat o f  

e lectric  fu rn ace arcs , is ju st b e in g  
b o rn  w h en  it teem s in to  in g o t m olds.

H o w  so o n  can the ra w  steel in 
those in g o ts  be b ro u gh t to m aturity 
as parts in  fin ished  w a rp lan es  (o r 
tanks, g u n s ,sh ip s , m unition s )? H o w  
m uch o f  it can be  actu ally  put to 
w o rk , w ith  on ly  a b are  m inim um  
o f  sc ra p , " r e je c t ”  and sp o ila g e  
lo sse s?  In  th is w a r, a battle easily  
m ay h an g on the w ay  any one p lant 
h andles its p ro b lem s o f  p ro d u ctio n  
and co n servatio n .

T h e  A lle g h e n y  Ludlum  line-up o f  
a llo y  w ar-steels in clud es sta in less 
and heat resistant, to o l, va lve , ni- 
tr id in g  and e lectrica l steels. In 
form ation  on th e ir m ore effective 
fab rica tio n  and use in clud es certi
fied " B lu e  Sh eets”  fo r en gin eers  
and tech nical m en; "H a n d b o o k  o f  
S p e c ia l S tee ls”  fo r  p ro d u ctio n  m en; 
"E le m en ta ry  D isc u ss io n s”  o f  to ol 
and sta in less  steels fo r  tra in in g  
cou rse  use, etc.
•  T e l l  us your a llo y  steel p ro b lem s 
— p articu larly  i f  yours is a converted  
plant, m ak in g  u n fam iliar prod ucts 
from  stran ge  m ateria ls. I f  w e  d o n ’t G E N E R A L  O F F I C E S !  P I T T S B U R G H ,  P E N N S Y L V A N I A

have the an sw ers  in  p rin ted  form , 
the serv ices o f  ou r T e c h n ic a l and 
F ie ld  Staffs are  a lso  at yo u r d isp o sa l.

A ffeq ften y  L u d /u m
S T E E L  C O R P O R A T I O N
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F r o m  S u g g e s t io n  to  
T e s t— I n  T w elv e  D a y s

LO N D O N
Ind icative of the  p a r t w elding is 

p lay ing  in  today ’s w orld affa irs  is 
the  recen t record  of a w orkshop  in 
the  E ng lish  M idlands which, in 
tw elve days, succeeded in p roduc
ing an  an ti-a irc ra ft gun  p la tfo rm  of 
a rc  w elded sh ee t m eta l so sim pli
fied in design th a t  it w as accepted  
as  s ta n d a rd  by the  governm ent.

In  m ak ing  th e  suggestion  to  the 
governm ent, the  concern prom ised 
to tu rn  out a  te s t p la tfo rm  in 14 
days. B ut a f te r  fo u r  d raftsm en , 
w ork ing  w ith  th e  chief designer, 
produced the  d raw ings overn igh t— 
and  the  day and  n igh t construction  
th a t w ent on from  th e re— the com 
ponen ts w ere ready  fo r  assem bly  in 
10 days.

Two days la te r  the  com pleted p la t
fo rm  w as tow ed off fo r  test. R esu lts

of th e  te s ts  succeeded in ob ta in ing  
official acceptance of the  u n it as 
s ta n d a rd  w ith in  a m onth .

O rig inal design of th e  sam e p la t
fo rm  consisted of riveted  construc
tion of rolled steel sections, de
m and ing  m any  m an-hours to  m ake.

P u b lis h e s  2 2 8 -P a g e  B o o k  
O n  C o ld  F in is h e d  S t e e ls

Cold F in ished  B ar S tee ls  is the  
title  o f a 228-page volum e ju s t  is
sued by B liss & L augh lin  Inc., 
H arvey , 111., and Buffalo, N. Y., in 
connection w ith  th is  com pany’s fifti
e th  an n iv ersa ry . I t  is cram m ed 
w ith  in fo rm ation  of in te re s t and 
value to  u se rs  of cold finished bars.

C hap te rs 1 and  2 a re  devoted to 
a  detailed, illu s tra te d  descrip tion  of 
opera tions involved in th e  produc
tion of cold draw n, tu rn ed  and  pol
ished, draw n, g ro u n d  and  polished 
and  tu rned , g round  and  polished

steels. T he functions of the  labors 
to ry  a re  se t fo rth , and the opera 
tions of inspection, m ark ing  an 
packag ing  and sh ipp ing  are  ex 
plained.

C h ap te r 3 con tains a g lossary  o 
technical te rm ino logy  used both ii 
s tee lm ak ing  and  in  processing o 
steel. I t  includes c h a rts  fo r  classify 
ing  steel accord ing  to  g ra in  size, to 
g e th e r  w ith  a  d iscussion of the  sig 
nificance of g ra in  size. O th er sub 
jec ts  covered a re  m achinability  ol 
cold finished steels, h e a t treatm ent 
of such  s teels  and th e ir  applications 
fo r  in d u stria l purposes.

C h ap te r 4, com prising1 80 pages, 
is devoted to h ard n ess  te s t data, 
ana ly ses of m ic ro s tru c tu res , tem
p e ra tu re  and  m easu rem en t conver
sion tables, a re as  and  circum fer
ences of circles, revo lu tions of 
sp indles p e r  m inu te, a tap  drill 
ch art, coarse and  fine-thread tables, 
d a ta  on e tch ing  so lu tions and much 
o th e r m a teria l of th is  type.

C O N V E R T E R S
C a n  E x p a n d  S t e e l  P r o d u c t i o n  

F o r  C a s t i n g s

W ID EN IN G  of the  bottleneck  in 
stee l castings production  and  u tili
zation  of an  un tap p ed  source of 
experienced labo r by allow ing w ider 
use of steel produced by the cupola- 
co n v e rte r m ethod w as suggested  r e 
cen tly  by C. E. S im s and F. B. D ahle, 
rese a rch  m e ta llu rg is ts  of B atte lle  
M em orial In s titu te , Colum bus, O., 
a t  th e  an n u a l m eeting  of A m erican  
Society fo r  T esting  M ateria ls  a t 
A tlan tic  City.

Rapid  expansion  of side-blow con
v e r te r  steel p roduction  to m eet the  
unprecedented  dem and fo r steel ca s t
ings can be achieved by the  cupola- 
co n v erte r com bination. This m e th 
od, a m odification of the  bessem er 
process, Mr. S im s pointed out, has 
th e  fu r th e r  advan tage  th a t m any  of 
the  cupolas a re  a lread y  available.

The av erag e  annua l production  of 
g ra y  iron  found ries is 10,000,000 tons 
of finished castings. N um erous 
foundries have been forced to  d is
continue m a n u fa c tu re  of p lum bing  
goods, cy linder blocks, stoves, and 
th e ir  o th e r  no rm al products. This 
m akes available not only cupolas, 
b u t p lan ts  fo r  conversion, fu lly  
equipped w ith  sand-handling and 
m olding facilities and crew s of 
m olders. A lthough  no t experienced 
in steel casting , they  can learn  the  
p ro p er technique fa s te r  th an  g reen  
men.

C ast steel is being used fo r a i r 
p lane land ing  gears, gun  m ounts, 
ta n k s  and  o th e r  ordnance m ateria l.

M uch w elding and  riv e tin g  is e lim 
inated, and  less m e ta l is requ ired . 
C ast steel a rm o r p la te  has stood up 
well u n d e r ballistic  tests .

E arly  bessem er steel w as re la 
tively  im p u re  and  unrefined and 
th e re fo re  in fe rio r in som e eng ineer
ing  qualities. By use of th e  m odern  
cupola w ith  th e  converter, cast 
stee l can be m ade to th e  sam e chem i
cal com position as  acid open h ea rth  
o r  acid e lectric  cast steel. D ata 
p resen ted  before the  ASTM m eet
ing  by Mr. S im s and  M r. D ahle 
prove th a t  p roperly  m ade converte r 
steel has  eng ineering  qualitie s  on 
a  p a r  w ith  o th e r  steels.

The electric  fu rn ace  w as in tro 
duced to  the foundries of the  U nited 
S ta te s  in 1909 a t  a  tim e w hen cruc i
ble steel w as re la tive ly  expensive 
and  the  co n v erte r w as a lm ost the 
only producing  m edium  open to the 
sm all jobbing  foundry . T he con
v e r te r  reached  peak  production  in 
1918 w ith  180,000 tons, bu t by 1919 
th e  electric  fu rn a ce  had  passed  it. 
By 1930 the  co n v e rte r had  fallen  to 
a  production  of 16,500 tons.

Som e co n v e rte r shops have re 
m ained  in con tinuous operation , and 
these  have experienced no trouble 
in m eeting  o rd in ary  com m ercial 
specifications. In  E ngland , a land  of 
re la tive ly  sm all foundries, the con
v e r te r  w as rep o rted  in 1936 to  be 
s till the  m ost w idely used u n it fo r 
steel m ak ing  in  the  foundry .

E a rly  co n v e rte r steel w as conceded

to be im pure , w ith  high conten ts of 
phosphorus, and  n itrogen . Today 
soda ash  tre a tm e n t of m olton cast 
iron  fo r  su lp h u r  rem oval is devel
oped to  such a s ta te  th a t su lphur 
specifications can be read ily  met 
w ith  converte r steel. H igh  phos
phorus conten t can be b ro u g h t with
in bounds bv a ladle tre a tm e n t with 
a basic, oxidizing slag. Such trea t
m en ts have been only recen tly  de
veloped b u t a re  p rov ing  success
fu l in operation .

C ontrol o f the  m eta l composition 
charged  to  the  co n v e rte r and  control 
of operation , such  as provided by the 
photoelectric  cell, keep th e  nitrogen 
con ten t to  a m inim um .

Of th e  v ario u s steels stud ied  by 
the  B atelle m eta llu rg is ts , th e  basic 
open-hearth  s teels  had  low est phos
pho rus conten ts. W ithou t proper 
indentification , it w ould be difficult 
to  decide from  th e ir  p ro p ertie s  by 
w hat process th e  o th e rs  w ere made.

M r. S im s’ and Mr. D ah le’s data 
show ed th a t  the  room  tem pera tu re  
m echanical p ro p ertie s  of all the 
types of steel te sted  w ere entirely 
orthodox  fo r  g rad e  B cast steel and 
v aried  w ith  th e  com position and  type 
of inclusions, w ithou t re g a rd  to  the 
m ethod of m an u fac tu re .

Low te m p e ra tu re  im pact proper
ties w ere  found  to  be dependent 
upon deoxidation p rac tice  w ithout 
re la tio n  to process of m anufacture . 
W here low -tem peratu re  toughness 
is requ ired , as fo r  exam ple in mo
bile equ ipm en t used in  cold climates, 
M r. S im s sug g ested  th a t  the  steel be 
sub jected  to p e rfo rm ance  te s ts  and 
judged  on its  m erits , no t on m ethod 
of m an u fac tu re .

T he S im s-D ahle re p o rt w as based 
on a resea rch  investiga tion  con
ducted  in th e  la b o ra to ries  of Bat
telle M em orial In s titu te  and was 
sponsored  by the  W hiting  Corp.
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Better tool steels have been the goal o f  D isston 

manufacturing effort for 87 years. Beginning in 1855 
with the first crucible saw steel ever made in the 

United States, pioneering again in 1906 with Am erica’s 

first commercial heat o f  electric steel—Disston has 

consistently sought new and better ways o f  im proving 

practice and product.

M odern electric furnaces make Disston tool steel 
today. O nly the purest obtainable materials are used. 

Scrap is carefully segregated— the m ost accurate metal
lurgical and chemical controls are em ployed—casting, 

forging and rolling are expertly, skillfully supervised.

B y being able to hold operations within extremely 
close limics, D isston can produce extraordinarily

FINE

r o o /s r m s

FREE
DISSTON CONSERVATION 

CONTROL CARDS
I W rite for these cards containing expert
i inform ation on  how to get the best

I results in working any o f six differ
ent types o f tool steels. Supplied free 
as part o f  the D isston Conservation 

j Control Plan to  save essential tools,
tim e and materials.

m_______________________  ■____

. . .  __

sound and dean alloy and carbon steels with pre

determined grain size— to precise specifications. For 
example, D isston 6-N-6 H igh Speed Steel—an excep

tional high speed steel com bining unusual toughness 

and remarkable wear resistance and having an excel

lent response to heat treatment.

Disston engineers at your service: Our technical 

staff will help you select the m ost suit

able tool steels for the job you 

have to d o — to see that you get 

the best possible service and lon g

est life from each tool . . . And i f  
you do not have your free copy 

o f  the illu s tra te d , 7 3 -p a g e  b o o k , 

D isston Tool Steels" write for it 

today to Henry D isston &  Sons, Inc.,

726 Tacony, Philadelphia, Pa., U. S. A.

B U Y
UNITED
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W A R  PRODUCTION TODAY

/ ? / u c e & 4 4

T O M O R R O W

Feed-trough for a irp lane  can n o n . C ut from 

b a r  of solid  steel w e ig h in g  abou t 50 lbs. 

Finished part, illustra ted , w eighs bu t 1 lb.

A lum inum  A d ap te r Ring for Gun M ount 

cu t from a so lid  7 r d iam eter b a r  of a lu 

m inum . In g en u ity , p rec ision  an d  speed  

enters in to  bo th  ou r ex p erim en ta l an d  

s tan d a rd ized  p roduction .

True Am erican business confidence means planning ahead, even  in the stress 

of w ar time. *  *  W e practice this belief in enterprise. For exam ple, today 

w e  are in w ar production, rushing out Bomb Racks, Bomb Shackles, Machine 

Gun Mounts, Parachute Flare Racks and hardw are for all types of military 

planes. Twenty-four hours a d ay, 7 d ays a w eek  this materiel goes out of our 

shops. *  *  Not on ly  that, but w e  h ave  been able to d e liver these valuable 

parts on time or ahead of schedule. A  lot of this performance m ay be attrib

uted to our long and valuab le  experience with the U. S. A rm y, since 1928. 

Supplying the A rm y and N a v y  exact requirements has d eveloped  Spriesch 

m odem  w ar production with ihe lowest percent of rejections! *  *  Yet with 

all this em ergency production, w e  h a ve  not re laxed  about the future. *  *  

Should you  need help in planning

your future, w e  are at your serv

ice. Our business in the future w ill 

be tools and dies, metal fabrica

tion, experim ental or production 

ab ility  applied  to your problems.

★  WE OFFER ★
In genu ity  in d esign ing , d ev e lo p in g , 
m achin ing , stamping,- parts o r com 
p le te  assem bly, in trica te  o r sim ple. 
E xtensive facilities for experim en tal 
o r mass p ro d u c tio n . W e prom ise the 
least w aste, highest d eg ree  of accu 
r a c y . . .  at reasonab le  cost.

AFTER V IC T O R Y

E S T A B L I S H E D  1 9 2 3

TOOL & M A N U F A C T U R I N G  CO.
J O S E P H  J. CH EN EY, President 

10 H O W A R D  STREET ★  BU FFALO , N E W  Y O R K
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C R A N E  C A B  
A I R ' C O N D I T I O N E R S

¡Vow H i g h l y  l)(‘velo|H ‘d

CONTRARY to the im pression 
th a t m ight be obtained from  the a r 
ticle on p. 102, Ju n e  15 issue, of 
S t e e l , th e  air-conditioning of 
crane cabs has  long passed  the  ex 
p erim en ta l stage, and  s tandard  
equipm ent has been developed es
pecially  to  m eet th e  u nusua lly  high 
am bient te m p era tu re s  and lack of 
continuous w a te r  supply  th a t are  
encountered on these jobs.

A lready one com pany L in tern  
Corp., Berea, O., has eigh t s tan d ard  
models available, su ited  to  all types 
of m etal handling  cranes. The 
un its  not only provide com plete 
cooling facilities b u t a i r  filtering  
and ventila tion  as well. This equip
m ent has been developed for a  n u m 
ber of years to  an sw er the needs 
of those wide aw ake m anagem en ts 
th a t realize the  im m ense benefits 
obtained from  speedy, su re  h a n 
dling of ladles, molds, ingots and 
slabs, ra th e r  th a n  the fum bling, 
h a lf blinded, ineffective efforts of 
the exposed o p era to r in the old 
sty le  cab.

Best o f all, such m odern  air-con
ditioning system s can be installed 
in old cabs as  w ell as new  fo r  the 
equipm ent only occupies 1 sq u a re  
foot of floor space in the cab, as 
is show n in the accom panying illu s
tra tio n  of a  typical installation . E x 
isting  crane cabs can be enclosed 
inexpensively w ith  w indow s of the 
usual type and  size. Consequently  
signaling  is ca rried  on in the  usua l 
m an n er w ithou t special facilities. 
W hen m andato ry , a window m ay 
be left open fo r  signaling , a lthough  
th is  would req u ire  a conditioner 
of la rg e r  capacity , of course.

Such un its  a re  in daily  use in steel 
mills, foundries an d  fo rge  shops, 
opera ting  w ith  com plete sa tis fac 
tion in am bient tem p era tu res  up  to  
165 degrees F ah r. and down to 10 
degrees below zero, tem pering  the 
a ir  to  90 degrees in su m m er and 
to 70 degrees in w in ter.

Since low ering the tem p era tu re  
alone is no t sufficient to  sa feg u ard  
the hea lth  and  com fort of th e  oper
a to r, filters a re  included in the 
equipm ent to rem ove dust, and ven
tila tion  is supplied  to rem ove nox
ious gases.

T he problem  of opera ting  th e  con
denser un it a t norm al head and line 
p ressu res  a t h igh  a tm ospheric  tem 
p e ra tu re s  encountered  over soak 
ing p its, ladles, etc., is m et th rough  
the  use of an  evaporative conden
se r  u sing  vvater carried  in a  sto rag e  
tank. W ate r is pum ped from  the 
ta n k  an d  sp rayed  over the  condenser 
coil, d iss ipating  the  h igh  tem p era
tu re  th ro u g h  w a te r  evaporation. 
E xcess w ate r passes back in to  s to r
age  tank . I t  is only necessary  to 
fill the s to rag e  ta n k  th rough  a de
tachable connection a t  th e  landing  
p la tfo rm  a t  intervals of 8 hou rs o r 
m ore.

Since crane cabs a re  usually  
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som ew hat crow ded w ith  operating  
controls, only a  duct is located in 
the cab, the  rem ain d er of the air- 
conditioning e q u i p m e n t  being 
m ounted e ith e r  on the bridgew alk  or 
on a  p la tfo rm  attached  to  the tro l
ley in the case of s tr ip p e r  or pit 
cranes. T here  the equ ipm ent is 
easily  available fo r servicing and 
allow s close coupled re frig era tio n  
lines. T here, too, re la tive ly  cool 
a ir  is obtainable, low ering the  load 
on the  cooling equipm ent.

A typical in sta lla tion  show n in 
the accom panying illu stra tion  has 
the filter-blow er assem bly  located 
a t A, th e  filters rem oving all dust, 
d irt and fum es from  the air. The 
clean a ir  is then  draw n th rough  
the cooling o r  ev ap o ra to r coil, w here 
its tem p era tu re  is reduced. Nexf 
a  b low er forces the  a ir  th rough  
the duct B into the  cab a t D, w here 
it is diffused w ithou t d ra ft. The 
evap o ra to r coil opera tes in  a  closed 
F reon  m echanical re frig e ra tio n  cir
cuit, w ith  condenser un it E  o rd in ar
ily located in close p rox im ity  to  the 
filter-blow er u n it A.

In  w in ter, hea ting  often  is re 
quired, so a n  electric h ea te r  is 
b u ilt in the  equ ipm ent a t  E. I t

m akes the conditioner effective 365 
days of the year. H eat is delivered 
a t floor level. W hether heating  
o r cooling, sufficient p ressu re  is 
m ain ta ined  in the  cab to  prevent 
en trance  of fum es o r gases.

I t  should  be em phasized th a t while 
the design of the  conditioner as a 
w hole is special, the  m otor, com
p resso r and  au to m atic  control a re  
of s tan d ard  and  proved design, in 
cluding the  th e rm o sta t w hich func
tions w ithou t any special care or 
a tten tion . D eliveries a re  cu rren tly  
possible, and sp a re  p a rts  alw ays 
available.

Such conditioners m ade by the 
L in te rn  Corp. a re  being installed  
on ex isting  cranes (w ithou t delay
ing position) in N ew  E ngland, 
P ittsb u rg h , Chicago, Texas and the 
f a r  west.

M any c ran e  m a n u fa c tu re rs  a re  
p u ttin g  them  on a m a jo r portion 
of the hot-m etal cranes being built, 
fo r they  a re  regarded  as a  pro tec
tion to  the hea lth  and  com fort of 
the crane o p era to r th a t re tu rn s  
the  investm ent quickly th rough  
elim ination of relief m en in fu ll 
utilization of the tim e of those 
tra ined  and capable m en available.

T ypical in s ta lla tio n  oi a  L intern-A ire co nd itioner in the c a b  of a n  o v e rh ea d  
c ran e  such  a s  is u se d  to h a n d le  hot m eta l in s te e l m ills. F ilte r-b low er a sse m b ly  
is a t  “A", c o n d en se r un it a t  E, cooling  coil a t  A. Duct B ca rrie s  c le an  cool a ir  
to c a b  a t D w h ere  it is d iffused  w ithou t draft. Note on ly  1 sq u a re  foot of
floor sp a c e  is re q u ire d  b y  duc t in c ab , the  a ir-co n d itio n in g  eq u ip m e n t b e in g

m oun ted  on c ra n e  w a lk w ay  a b o v e



W H Y  N O T  I N C R E A S E  

A R C  S P E E D S  N O W ? ? ?
(How To G et the  M ost from

P O S S IB IL IT IE S  o f m ore effective 
utilization of m an pow er in our w a r 
effort are  exem plified in the g rea tly  
increased  w elding production that 
can be obtained by increasing arc 
speeds, the rate  of trave llin g  the 
arc  along the seam  being welded.

T his b rings up the  m a tte r  of un 
used o r do rm an t ab ilities th a t lie 
w ith in  every  w elding operato r. 
M any opera to rs , sup erv iso rs  and  en
g ineers w ork ing  in d ifferent p a r ts  
of the  coun try  have d iscussed th is  
in g roup  m eetings of d iffe ren t types, 
so the  w rite r  has  been able to  obtain  
the  benefits of a wide ra n g e  of ex 
periences. On th e  basis of a rc  speed 
only ( th a t is, follow ing a seam  w ith  
no, d rag g in g  of th e  electrode but 
keep ing  the  a rc  in opera tion ), op in
ions exp ressed  indicated  th a t it 
should  be possible to  ob ta in  u lti
m ate  speeds of the  o rd er of 3600 
feet p e r  hour.

On firs t tho u g h t, th is  m ay seem  
excessive. B u t ta k e  a pencil. T race 
the leng th  of the  long edge of an 
o rd in ary  le tte rh ead  laid on a table. 
If  you can follow  th is  line w hile 
say in g  ra th e r  deliberately  “one 
chim panzee”, th e  speed is  about 
3600 fee t p e r  hour. And you will 
realize th a t  as fa r  as m echanical 
ab ility  to  follow  the  seam  is con
cerned, 3600 fee t p e r  h o u r should 
be all w ith in  th e  rea lm  of possibility .

T h e  fa c t th a t a lm o st a n y  arc 
w eld ing  operator thus is capable o f  
fo llow ing  a seam  vmth his electrode  
at a ra te  around  3600 fe e t  per hour  
indicates th a t th ere  are po ten tia l 
w eld ing  speeds m uch  in  excess o f 
usual m anua l arc w e ld ing  speeds,

This is ihe  se tu p  in w h ich  a n  a rc  sp e e d  
of 500 feet p e r  m inu te  is o b ta in e d  b y

m a n u a l a rc  w e ld in g

ARMS OF

Arc W eld in g — Section  13)

By E. W. P. SMITH
C o n su ltin g  E n g in eer 
Lincoln E lectric  Co. 

C lev e lan d

w hich  seldom  exceed  100 fe e t per 
hour. And m uch w elding a t  p resen t 
is done a t ra te s  fa r  below th a t value.

F o r  exam ple, w elding handbooks 
show  an a rc  speed ( ra te  of elec
trode trav e l)  of only 4 fee t p er h o u r 
w hen m ak ing  an  overhead b u tt weld 
in %-inch p la te  w ith  3/16-ineh rod. 
Of course th is la rge ly  is a type of 
weld tedious to m ake, because the 
speed is lim ited  by position. On the  
o th e r  hand, one of the  fa s te s t a rc  
speeds lis ted  is 200 fee t p er hour, 
a ra te  em ployed in m ak ing  a lap 
w eld in 3/16-inch p la te  in a flat posi
tion u sing  a 14 -inch rod. This is 
recognized and  labeled as  a h ig h 
speed weld. Of course various a p 
plications and types of jo in ts  a re  
listed  w ith  expected  a rc  speeds 
th ro u g h o u t th is  en tire  ran g e  of 4 
to 200 feet p er hour.

H ow ever, if th e  o p e ra to r  can move 
an electrode over a jo in t a t a ra te  
ap p roach ing  3600 fee t p e r  hour, 
th e re  a re  v as t possib ilities to  be de
veloped. G ran ted  th a t th e re  a re  
p roblem s in procedure , m uch h ig h e r 
w elding speeds should  be possible.

T h a t som e th o u g h t has a lready  
been given to  th is  problem  of in 
creasing  m anual a rc  w elding speeds 
is eviden t fro m  th e  fac t th a t som e 
few  jobs a re  a lready  in  operation  
a t double o r tr ip le  u su a l speeds, 
one job  being done a t  the  ra te  of 
500 fee t p e r  hour. As f a r  a s  is 
know n, th is  is th e  fa s te s t r a te  a t 
ta ined  in any  shop a t  th e  p resen t 
tim e. T his p a r tic u la r  job  consists 
in w elding hollow  re c ta n g u la r  tab le 
legs m ade from  18-gage stee l sheet. 
A fix tu re  is provided w hich holds 
the jo in t edges precisely  in position 
ag a in s t a  copper back ing  s tr ip  in 
such a m a n n er that, the weld m etal 
can sim ply  be poured  in to th e  bead 
w hich fo rm s the  co rner w eld here.

In  addition  to being positionec 
in the m a n n er show n below, th< 
w ork  is tilted. T he d irection oi 
,'lectrode trav e l is down to help 

contro l th e  flow of deposited metal. 
T his jo in t is m ade a t an  a rc  speed 
of 500 fee t p er m inu te  by manual 
a rc  w elding, a 3/32-inch electrode 
being em ployed a t 100 to 125 am
peres w elding c u rre n t w ith  40 volts 
across the  arc. The electrode is a 
heavily  shielded type.

Som e will claim  th a t it is im
possible to  follow  a seam  a t  such 
h igh  speeds and produce a good- 
looking jo in t. H ow ever, the  work 
being tu rn ed  ou t a t the installation 
ju s t  described is excellent. Obvious
ly it is a  m a tte r  o f sk ill—ju s t  as 
m ost of us who drive a  ca r 60 miles 
an h o u r w hen conditions a re  suit
able d are  not drive over 100 miles 
p e r h o u r even th ough  car, road  and 
traffic  conditions perm it. On the 
o th e r  hand, ex p e rts  drive m ore than 
300 m iles p e r  hour.

The question  of w h e th e r o r not the 
o p era to r can follow  a seam  a t  high 
speeds th u s  n a rro w s down to a 
m a tte r  of sk ill and w h e th e r o r not 
the conditions fo r  m oving th e  elec
trode a t these  speeds have been set 
up  p roperly . H ow ever, a s  will be 
explained  below, any  w elding engi
n ee r  can ca lcu late  the  a rc  speeds 
w hich shou ld  be obtained on any  job 
by a sim ple fo rm ula . In  practically  
all cases, th e  a rc  speed th a t should 
be had  accord ing  to  th e  form ula 
will be found  anyw here  from  1% to 
3 tim es p rese n t ac tu a l speeds, indi
ca ting  g re a t possibilities of faste r 
w elding.

T hus w ith in  the  lim its of present 
w elding equ ipm en t it  is entirely  
possible to  increase  w elding speeds 
anyw here  from  1% to  3 tim es on 
the av erag e  application.

T he reason  fo r  th is  is th a t the 
am o u n t of bead, w elding cu rren t, arc 
vo ltage and  a rc  speed a re  all re l
a tive  fac to rs . T hus it is possible 
to  s tep  up the  a rc  speed if the 
o th e r fac to rs  a re  stepped  up in the 
co rrec t proportion .

T he fo rm u la  m entioned  fo r  cal
cu la ting  th e  a rc  speed w hich should 
be a tta in ed  involves a  sim ple a r ith 
m etical re la tion  as  follow s: Arc
speed in fee t p e r  h o u r equals 0.2 
of th e  a rc  k ilow att th a t a re  now 
being consum ed (a rc  vo ltage tim es 
a rc  c u rre n t divided by 1000) divided 
by the  cross sectional a re a  of the 
deposited  m e ta l in sq u a re  inches. 
This la tte r  figure m u st be obtained

T A B L E  I— R e la t io n  B e tw e e n  K ilo  w a tt-H o u r -, a t  th e  A rc  a n d  C o n su m p tio n  o f  E le c 
tr o d e  in  r o u n d s  p er  H o u r

E lectrode Arc Arc KWH C onsum ption
Size Am peres Volts P er H our Lbs. P e r H our

% ........... .............  110 24 2.64 2.60
A ........... .............  130 25 3.25 3.30
A ............... .............  150 26 3.90 3.95
U ........... .............  250 30 7.50 7.50
A ............... .............  325 34 11.10 10.70
% ........... .............  425 38 16.10 16.20
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The Lightest Stru ctu ral M e t a l . . .  One-third L ig h te r  Than A n g  Other in Common Use

P o w e r — s p e e d — in greater measure ior transporta
tion- -everywhere freedom from hampering weight 
—visioned by the designer with an eye to the 
future—millions of pounds of phenomenally light 
magnesium now drawn by Dow from ocean 
water for our victory drive—vast quantities ready 
for the faster, freer tempo of life—in industry, 
on the farm, in the home—when peace is won.
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Electrode
D iam eter,   Percen tage  of jobs done w ith  n e x t la rg e r  size e lectrode-

T A B LE I I— E ffect In .M an-H ours o f  C him irlni; to L a rg e r  E le c tro d e

in ch  0% 25% 50% 75% 100%
'->•   21,400,000 20,330,000 19,170,000 18,060,000 16,900,000
A  ...........................................................  41,650,000 39,78a,000 37,770,000 36,155,000 34,340,000
ft ..........................................................  39,700,000 35,030,000 30,450,000 25,875,000 21,200,000
Vi ............ ‘.............................................  10,300,000 9,500,000 8,720,000 7,970,000 7 200 000
T otal  : . . 113,050,000 104,645,000 96,110,000 88,060,000 79,640,000
Decrease ..................................................................... 8,405,000 16,940,000 24,990,000 33,410,000
O perators av ailab le  .................    4,200 8,470 12,495 16J00

by ac tua l m easu re  lo r  an  accurate  
average value m u st be used to  ob
ta in  the  co rrec t resu lts . This fo r
m ula is tru e  fo r  any type of elec
trode, any  type of jo in t in any  type 
o f base m etal w ith in  15 p er cent. I t  
is based on bu rn in g  off from  the 
electrode 1 pound  of m etal fo r each 
k ilow att-hour of pow er consum ed 
a t the arc. I t  also allow s fo r  sp a t
te r  loss and  vaporization  by figur
ing  th a t only 2 /3  of th is  pound is 

-actually  deposited  as weld m etal. 
T hus a V*-inch electrode, opera ted  a t  
250 am peres w ith  30 volts across 
the  a rc  will consum e electric  pow er 
a t a ra te  of 7.5 k ilow atts  p er h o u r 
and consum e electrode a t a ra te  of
7.5 pounds p e r  hour.

Now le t’s  see w hat is involved in 
increasing  the  a rc  speed—th a t is, 
the speed a t w hich the  w elder tr a v 
erses the jo in t w ith  his electrode. 
A ssum ing th a t the size of th e  bead 
is not changed, if we m ove the  a rc

along the bead fas te r, m etal m ust 
be m elted off th e  end of th e  elec
trode a t  a  fa s te r  ra te . To do th is 
req u ires  m ore pow er a t th e  a rc—in 
o th e r w ords, m ore k ilow atts  will 
be consum ed a t  th e  a rc  in a given 
leng th  of tim e. T his m eans th a t 
the p roduct of the  volts tim es the  
am peres m u s t be g rea te r. Since 
fo r a given type of electrode the 
drop across the  a rc  o r the  a rc  vo lt
age is app rox im ate ly  constan t over 
a  considerable c u rre n t range , th is 
m eans th a t to  ge t m ore pow er into 
the arc, the  w elding cu rren t m ust 
be stepped  up. This in tu rn  m eans 
th a t the  cu rre n t se ttin g  on th e  w eld
ing m achine m u st be raised .

H ow ever, th e re  is an o th e r  fac to r 
involved, fo r  it is not practicab le to  
use the  sam e d iam eter electrode and 
sim ply  increase th e  w elding cu rren t 
to ge t fa s te r  deposition because 
th e re  is a certa in  ra n g e  of consum p
tion ra te  in w hich any  p a rticu la r

size of electrode m u st be operated  
to deposit m etal efficiently  w ithou t 
excessive loss from  sp la tte r  and  v a 
porization.

R esu lts  of these lim iting  condi
tions is th a t fo r  each  c u rre n t ran g e  
th e re  is an electrode size w hose 
op tim um  burn-off ra te  com es w ith in  
th a t range . T hus if you w ish to  
m elt off m eta l f a s te r  in  o rd er to  
move the  electrode along  th e  bead 
fas te r, it becom es necessary  to  go 
to  a  la rg e r  rod, fo r  the  la rg e r  rod  
will deposit m ore m eta l in d irect 
ra tio  to its cross sectional a re a  if 
the  ra te  of consum ption  (in. p e r  
m in.) is th e  sam e.

T here  is an o th e r  fac to r involved 
also, and  th a t  is the tim e lost in 
chang ing  electrodes. I f  we a re  go 
ing  to  m ove th e  electrode fa s te r  and 
deposit m ore m eta l in  a  given tim e, 
m ore electrodes w ill be consum ed 
and  a  la rg e r  percen tage of opera ting  
tim e will be lo st in chang ing  elec
trodes. T his also ind icates the  n e 
cessity  fo r using  la rge-d iam eter 
electrodes and m axim um  leng ths 
available.

T he m a tte r  of electrode leng th  
also determ ines th e  num ber of c ra 
te rs  involved in lay ing  down a given 
volum e of w eld m etal, fo r  the sh o r t
e r  the  electrode, the  m ore it will be 
necessary  to in te rru p t the  weld to 
change electrodes, th u s  producing 
m ore c ra te rs . E lectrodes should  be 
14 inches o r  longer in all instances, 
and  th e  18-inch len g th  is to be recom 
m ended in som e cases.

Can using  h igher w eld ing  cur
ren ts  and  larger electrodes be sig- 
n ificant in  th e  presen t em ergency?  
C onsider these  figures: An es tim ate  
p laces electrode consum ption fo r 
1941 a t  315,643,000 pounds, abou t 80 
per cen t of w hich w as in  electrodes 
of Vi -inch d iam eter o r sm alle r. Of 
th is volum e, 13 p e r  cent w as in %- 
inch rod, 32 p e r  cent in 5/32-inch 
rod, 37 p er cent in  3/16-inch rod  and 
18 p er cen t in % -inch rod. Of the  
to ta l consum ed then , som e 32,825,- 
000 pounds w as in  lA -inch elec
trode; 80,800,000 pounds in 5/32- 
inch; 93,425,000 pounds in  3/16-inch; 
and 45,450,000 pounds in  th e  %-inch 
size.

On th e  u su a l 14-inch len g th  of 
electrode, th e re  is a 2-inch stu b  end 
loss, w hich am oun ts  to  abou t 15 
p er cent. D educting  th is  leaves fo r  
a c t u a l  consum ption  27,901,250 
pounds of % -inch electrode; 68,680,- 
000 pounds of 5/32-inch; 79,411,250

Iro n  M irror S u p p o r ts  H u g e  R o to r

TWO MILLION po u n d s of ro ta tin g  m ach in ery  in a  108,000-kilovolt-am pere W esting - 
h o u se  v e rtica l w a te rw h e e l g e n e ra to r  ior G ran d  C ou lee  w ill b e  su p p o rte d  b y  th is 
g ia n t c as t iron m irror. W eig h in g  9700 p o u n d s, th is sh in y  th ru st ru n n e r p la te  is 
8 feet in  d iam e te r. 6 in ch e s  th ick  a n d  h a s  a  38-inch b o re . It w ill su p p o rt the  
g e n e ra to r  rotor, w a te rw h e e l p ro p e lle r a n d  shaft. The finish re su lte d  from  com 

p le te ly  m ach in in g , lap p in g  w ith a b ra s iv e  co m pound  a n d  po lish ing
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SAVE  T I ME
WITH SOUTH BEND LATHES

1 3 *  x 5 '  South Bend U nd e rn eath  M o to r  D riven  Tool Room  Lathe.

T IM E  is precious these days. The success of our national defense 
plan depends on maintaining heavy production schedules— there 

is no time to lose.

When you need increased production, when your tool room is 
rushed beyond its capacity, you can save time with South Bend 
Lathes. Their wide range of spindle speeds permits machining work 
with maximum cutting tool efficiency— their unquestionable accuracy 
assures uniform precision— their ease of operation reduces fatigue 
and prevents mistakes— their versatility facilitates quick changeover 
from one job to another.

South Bend Lathes are made in five sizes, 9", 10", 13", 14'/2", and 
16" swing. All sizes are supplied with tool room or manufacturing 
equipment. Write for catalog and name of our nearest dealer.



pounds of 3/16-inch; and  38,632,500 
pounds of th e  14-inch.

On the basis of usua l good p rac 
tice, w ith  a 50 p er cent opera ting  
factor, the ac tu a l consum ption ra te  
w ould be 1.3 pounds p er h o u r fo r  
Vs -inch electrodes, 1.65 fo r  5/32-inch
I.95 fo r  the 3/16-inch, and 3.75 for 
the Vi -inch.

Now dividing the  pounds avail
able fo r  consum ption by the ra te  of 
deposition gives 21,400,000 man- 
hou rs em ployed in  depositing  % -inch 
electrode; 41,650,000 fo r  5/32-inch;
39,700,000 fo r  3/16-inch and  10,300,- 
000 fo r  the  14-inch.

Now  consider th e  sav ing  in man- 
hou rs th a t could be ob ta ined  m erely  
by sh iftin g  to  the nex t la rg e r  size 
electrode and its correspondingly  
h ig h e r cu rren t. R e fe rrin g  to  T able
II, note the  effect o f changing  25 
per cent, 50 p er cent, 75 p er cent and 
100 p er cen t of the  jobs now  using  a 
given type electrode over to the  
nex t la rg e r  size. In  m any cases it 
w ill be possible to  change to  tw o 
sizes la rg e r, w hich of course w ould 
produce a correspondingly  g re a te r  
saving.

A s tu d y  of the figures in Table 
II  reveals the  g rea t tim e sav ings 
increased production  of guns, sh ips 
m erely  by going to  th e  nex t size 
la rg e r  electrode. I t  is not un reason 
able to  say  th a t 75 p er cent of all 
w elding jobs could be done w ith  
one size la rg e r  electrodes, but a fig
u re  of 50 p er cent will be em ployed 
to be conservative. On th is  basis, 
the  tim e  saved  w ould  m a k e  ava il
able a lm o st 8500 tra ined  w elding  
operators fo r  o ther and additional 
w ork. At the  p rese n t em ergency

TABLE III—A H ighly  W eldable Steel, 
Suited to H igh-Speed W elding 

Recom m ended Value, Lim its, 
Per Cent Per Cent

0.17 .................  0.15-0.25
0.45 .................  0.35-0.60
0.05 ................... 0.07 m ax.
Low ................... 0.05 m ax.
Low ................... 0.045 m ax.
Not over 2 ounces per
ton added unless sem i
killed w ith  silicon, in
w hich case alum inum  
should be as low as p rac 
tica l—from  0.04 to 0.07% 
silicon.

w ith  w a r  production  dem anding 
m ore an d  m ore tra in ed  opera to rs , 
the availab ility  of such  skilled  m en 
is h igh ly  im portan t.

Use of th e  la rg e r  electrodes also 
p erm its  a  jo in t to be com pleted 
w ith  a sm a lle r num ber of passes and 
so w ith  less d istortion. T hus tim e 
sav ing  is ob ta ined  along w ith  b e tte r 
fabrication .

To utilize fu lly  the benefits from  
em ploying la rg e  electrodes and high 
w elding cu rren ts  w ith  fa s t a rc  
speeds, a jo in t should  be positioned 
so the “fluid” type of electrode can 
be utilized and the  w eld m etal s im 
ply poured  into the jo in t. P osition 
ing o r p lacing  the jo in t in th e  m ost 
favorab le position fo r w elding is of 
two genera l types—sta tic  and m ov
ing.

S im ply chang ing  the  w ork to  a 
position fo r  dow nhand w elding m ay 
perm it an  increase of as m uch as 
100 p e r  cen t in the speed of deposi
tion. The econom ic advan tages a re  
obvious.

On w ork  th a t cannot be moved 
about to position it fo r w elding, it 
th u s  becom es im p o rta n t fo r  the de
sig n e r to  give carefu l th o u g h t to 
layou t and assem bly  of the  w ork  so 
the  w elding o p era to r m ay be able to 
tak e  fu ll ad v an tag e  of the  h ighest 
possible w elding speed by having 
the  jo in ts  of a type easy  to weld in 
the  position in  w hich they  a re  found 
in th e  s tru c tu re . As an  exam ple, 
the  selection of a  jo in t as a fillet 
m ay be m ade so as  to  ob ta in  a  flat 
fillet in one case and  overhead type 
in ano ther. Once the designer has  
m ade the  decision and la id  ou t the 
w ork  fo r th a t  type  of jo in t, the  shop 
has no a lte rn a tiv e  bu t to  follow  his 
design. T hus w elding speed begins 
on the d ra ftin g  board.

Also im p o rta n t in m ak ing  it pos
sible to  u tilize h igh  speeds is the 
m a tte r  of m oving o r tu rn in g  over 
the w ork  fo r  best w elding position 
—called “position ing” as ag a in st 
“position”, in w hich the  jo in t m u st 
be welded w here the w ork  cannot 
be m oved about. F o r  exam ple, a 
jo in t no rm ally  horizontal m ay  be 
m ade flat m erely  by tu rn in g  the  
p a r ts  90 degrees. In  the  case of a 
g ir th  seam  in a tank , the ta n k  can 
be ro ta ted , th u s  allow ing the  en tire  
g ir th  seam  to be m ade in  the  flat 
o r  dow nhand w elding position as 
the jo in t passes u n d ern ea th  the 
electrode. All these  increase weld
ing speed.

T he w elding equ ipm ent itse lf m ust 
be selected fo r  high-speed opera
tion fo r  older types of w elding g en 
e ra to rs  w ill n o t produce as  high 
deposition speeds as  will the  new er 
types w ith  th e ir  b e tte r  opera ting  
characteristics.

Selection of Material: W hile a
g re a t m any  m eta ls  and  steel alloys 
can be a rc  welded sa tisfac to rily , the  
selection of a  m a teria l p a rticu la rily  
well su ited  to  the  w elding operation  
can g rea tly  speed the  w ork.

As an  exam ple, in an au to m atic  
job w here good jigs, fix tures and 
fitup p erm it fu ll advan tage  to  be 
taken  of th e  h ighest possible speeds, 
an  a rc  trave l of 350 fee t p e r h o u r 
w as being obtained. S im ply by 
chang ing  the  ana lysis of the steel it 
w as possible to increase th is  speed 
to about 600 feet p e r  h o u r—alm ost 
double.

T he cost of the  new  m a te ria l w as 
not h igher, bu t obviously the cost of 
the  finished a rtic le  w as g rea tly  re 
duced by the  increased  w elding 
speed. F o r a h igh ly  w eldable 
steel, see T able III.

W eldability  of steel, positioning, 
electrode size speed of trav e l influ
ence ra te  of production. Of these, 
electrode size and speed of trav e l 
a re  m ost im portan t.

T he o p era to r can do it. H e says 
so h im self. T he w ar effort req u ires  
g re a te r  production. And it can be 
done on ex isting  production  lines 
NOW.

H o ld  80 P o in t s  in  A l ig n m e n t  W h ile  W e ld in g

AN EXAMPLE ol effective contro l of e x p an s io n  a n d  co n traction  effects in  w e ld ed  
p ip e  a sse m b lie s  is  d e m o n s tra ted  a b o v e  in  the fab ric a tio n  of am m o n ia  accu m u la to rs  
a t V ilter Mfg. Co., M ilw aukee . H ere 238 w e ld s a re  m ad e  on e a c h  of th ese  a s se m 
blies. k e ep in g  80 in le t a n d  ou tle t po in ts in  a lig n m en t for co n n ec tin g  the accu m u la to r 
to the coo ling  system  for w hich  it is in ten d ed . Photo b y  Air R eduction  S a le s  Co.,

N ew  York

Carbon ...........
M anganese
Silicon .............
S u lphur .........
Phosphorous . 
A lum inum  . . .

94 / T E E L



P h oto  b y  

U. 5 . A rm y  

S ig n a l  C o rp t.

CENTURY MOTORS ARE AS TOUGH AS  
THE LAND B A T T L E S H IP S  THEY HELP TO PRODUCE

T hey W ithstand the Terrific Shock Loads and  
P ow er D em ands o f the H ea v ies t M achine Tools

i t  The rugged construction of Century Motors, including ribbed frame and 
braced end brackets, provides the rigidity with which to withstand the heavy 
shock loads of forming, forging, shaping, and shearing heavy plates and other 
heavy parts used in armament production.

Century Motors can take the heaviest shocks; working on three-shift produc
tion day after day — they're as tough as the land battleships they help produce.

A wide variety of sizes and types of Century Motors — those with standard 
general purpose characteristics and also those with special speed torque charac
teristics — are found on machine tools ranging from those heavy brutes forming 

heaviest armor to those delicate machines producing the finest precision 
instruments.
The Century Sales Engineer near you will gladly help you select the right motor 

for your production machine or for application to any product you 
sell. His experience will save time and money — call him today.

One o f  the  L a rg e s t  E x c lu s iv e  M otor  a n d  G en era to r  M an u fac tu rers  in the  W orld
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A m e r i c a n  P r o d u c t i o n  i s  S p  e e d i n g  t h e  D a y  o f  V i  c r o r  y — 
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B&W REFRACTORIES
in aIcJx - neatina Û inac&i

B&W Refractories Engineers a re  well quali
fied to help furnace builders an d  operators 
select refractories for even the most complex 
applications.

First, they have availab le  a  com ple te  line 
of refractories for recom m endation an d  use. 
For example, five refractories a re  used in 
the above furnace.

Second, they know refractories—they have

h ad  experience that dates b ack  to the devel
opment of the first special high-heat-duty fire
brick, an d  the first true insulating firebrick.

Third, they know how refractories should 
be applied  and  installed — in scores of dif
ferent kinds of furnaces.

This experience, plus assistance from the 
home office engineering staff, is av a ilab le  
to A m erica's w ar industries today.

THE BABCOCK & WILCOX COMPANY • Refractories D ivision • 85 LIBERTY ST., NEW YORK, N .Y .
R-154

O B&w INSULATING FIREBRICK
Have  the lightest weight, hence  
lowest heat-conducfiv ity obtain
able with present manufacturing  
methods.

0  B&W JUNIOR FIREBRICK

Economical in services u sua lly  
caus ing  the rapid deterioration 
a n d  e a r ly  f a i lu r e  o f  f i re c la y  
brick.

0  B&W SMOOTHSET MORTAR

A  sm ooth-work ing,  cold-setting, 
h igh -bond  refractory mortar. Es
pecially  deve loped for use with  
insu lating firebrick.

O b &w  plastic chrome ore

H a s  r e m a r k a b le  re s i s t a n c e  to 
abras ion  and the attack of s lag  
and molten metal. M a y  be used 
in both ox id iz ing  and  reducing  
atmospheres.

0 B&W LIGHT-WEIGHT INSULATING 
CONCRETE-MIX

Characterized by  light w eight,  
lo w  thermal conductivity, great  
strength, and  e a sy  handling.
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R e c o v e r y  a n d  P r e p a r a t i o n  o f

S T E E L  S C R A P
By Fred  E. U llm an

C hief E n g in eer 
The H eckett Corp.

Butler, Pa.

(Concluded fro m  last w eek)  
EQ UIPM ENT used in the recovery 

of scrap, as described in the first 
installm ent, can be opera ted  in con
fined areas. T he tran sp o rta tio n  f a 
cilities a re  adequate to  handle any  
disposal of the  w aste and  m ove the 
recovered steel over any kind of te r 
rain. Due to  the fac t th a t the t ra n s 
portation costs do no t o rd inarily  ex 
ceed 15 p er cent of th e  to ta l cost of 
recovery and p repara tion  in the  av e r
age operations, the  s ta tio n a ry  p re 
paration un it m ay be located som< 
distance aw ay from  the  site  of the 
recovery operation. In  all cases 
this distance varies due to th e  fac t 
tha t the recovery equ ipm ent is p o r t
able and moves, du ring  the  course of 
the recovery job, all over th e  a rea  
occupied by the dum p. In  cases w here 
adequate pow er and ra il tra n sp o r ta 
tion facilities a re  no t available, p o rt
able pow er generation  equipm ent 
may be em ployed w ith  sligh t in
crease in production cost and  tru ck s 
m ay be em ployed to  tra n sp o r t the 
recovered and p repared  steel scrap  
from  the site  of the  recovery  and 
preparation  job to  ra il tra n sp o r ta 
tion facilities o r d irectly  to  the steel 
plant.

Present Operations Limited
At p resen t dum p recovery  opera

tions a re  lim ited la rge ly  to  clean 
steelm aking fu rn ace  s lag  dum ps con
taining from  12 to  18 p e r  cent of 
recoverable steel sc rap  and deliver
ing from  2000 to 3000 tons p er m onth 
of p repared sc rap  w ith each se t of 
equipm ent described. H ow ever, 
there is no reason  w hy, if  the scrap  
shortage continues, the recovery  
operations m igh t no t be s ta r te d  on 
dum ps con tain ing  low er percen t
ages of steel provided steelm akers 
are w illing to  pay  the  price of r e 
covery. In  p resen t operations th e  
cost of recovery  and p rep ara tio n  
ranges betw een $6 and 89 p e r  g ross 
ton and in dum ps con tain ing  as low 
as 6 per cent of recoverable steel 
the cost m igh t rise  above $20 per 
g ross ton. These cost figures depend 
largely upon labor cost and  the 
physical conditions un d er w hich the 
recovery operation  is perform ed. The 
prepara tion  cost generally  rem ains 
constan t fo r  all operations.

In analyzing recovery  and p re 
paration  cost of dum p opera tion  it 
is in te resting  to  no te th a t am ortiza
tion and m ain tenance costs a re  ex

ceptionally  high. This condition is 
due to  the fac t th a t s tan d ard  equ ip 
m ent, such  as shovels, trac to rs , 
trucks, etc., m ust be used fo r  th is  
type of w ork. S tee lm ak ing  fu rnace 
slags a re  am ong  the  m ost heavy 
and ab rasive  m a te ria ls  know n. Ac
cordingly the  life of th e  equipm ent 
is considerably sh o r te r  th an  un its  
handling  d irt, rock, etc., and  m ain 
tenance costs a re  several tim es those 
encountered  in m ost o th e r opera
tions.

Stationary Equipment Used
The second genera l type of r e 

covery and  p rep a ra tio n  job is the 
c u rre n t production  operation. This 
type of operation  differs from  the 
dum p operation  described in th a t 
all of the equ ipm ent is s ta tio n a ry . 
In  the  cu rre n t production  opera
tion the  recovery  and  p repara tion  
w ork  is perfo rm ed  upon the  slag  
and  re fu se  being  cu rren tly  produced 
by th e  respective s teelm ak ing  fu r
naces. The cu rren tly  produced slag  
and  re fu se  a re  taken  from  the fu r  
naces to the  c u rre n t production  re 
covery and p repara tion  p lan t and 
disposed of in the  usua l m anner by 
the respective steel p lan t equ ip 
m ent.

E qu ipm ent used in the cu rren t 
production is, w ith  the  exception of 
the  se p a ra to r  m achine and th e  clean
ing installation , the sam e type of 
equ ipm ent used today by m any  of 
the stee l p lan ts  fo r  the recovery 
operations on th e  s teelm ak ing  fu r 
nace s lag  and  refu se  as  they  a re  be
ing perform ed. S lag and  refuse, 
u sua lly  in th im bles and side dum p 
cars respectively, a re  b rough t undei 
an overhead crane runw ay  and 
dum ped into a ho t slag  pit. W ith 
a drop ball these  m a teria ls  a re  b rok
en up in th is p it and  fed th ro u g h  a 
sep ara to r. S lag  and  re fu se  coming 
out of the slag  chute a re  directed 
into ra ilroad  ca rs o r tru ck s  and re 
moved to  the  dum p. This type of 
operation  necessita tes only one 
bucket handling  of the  slag  and 
refuse, from  the  hot slag  p it to  the 
se p a ra to r  grizzly, since the ca rs a re  
reloaded by g rav ity  from  th e  se p a r
a to r  slag  chute. S lag  and refuse  
w hich will not pass th ro u g h  the

Flush  of m olten  s la g  b e in g  rece iv ed  by  
c in d e r lad le . A ny carry -o v er of iron is 

reco v e red  a t the  s la g  du m p

se p a ra to r  a re  deposited in fro n t of 
the se p a ra to r  g rid  in a  concentra ted  
pile w here they a re  broken m ost 
efficiently w ith  the drop ball. The 
la rg e r  pieces of steel w hich w ill not 
pass th ro u g h  the  se p a ra to r  also a re  
concentra ted  in fro n t of the se p a ra 
to r  grizzly. In  m any cases it is 
necessary  to cool the slag  w ith  w a
te r  before feeding it th ro u g h  the 
se p a ra to r  and th is operation  aids 
g rea tly  in b reak ing  up the  hot slag. 
D evelopm ents indicate th a t all of 
the slag  can be broken up in th is 
m an n er to sm all sizes w hich will 
allow  m axim um  efficiency in bucket 
operation  as well as in separation .

Steel scrap  and b last fu rnace fines 
recovered by the m achine a re  fed 
by g rav ity  into s to rag e  p its under 
the ru n w ay  w here the fines m ay be 
sto red  fo r  re ru n n in g  th ro u g h  the 
se p a ra to r  and  u ltim ate  sh ipm ent to 
b last fu rnaces, and w here the re 
covered steel sc rap  m ay be picked 
up directly  by a m agnet on the  crane 
hook and fed into the cleaning in 
sta lla tion .

W here a  stock is located near 
the steel p lan t the  s lag  com ing from  
the slag  chute m ay be led th ro u g h  
a c ru sh e r  and crushed  down to size 
su itab le  fo r use in the  b last fu r 
nace as a fluxing m ateria l. S lag

Ju ly  6, 1942 97



from  th e  th im bles is dum ped in to  
a  se p a ra te  p a r t  of the hot slag  p it 
in o rder th a t it m ay  be fed se p a r
a te ly  from  the  p it re fu se  th ro u g h  
the  se p a ra tin g  unit, crushed, and 
dropped directly  in to  ca rs fo r  sh ip 
m en t to  the b last fu rnace.

C rushed slag  of th is  type also 
could be used fo r  various ag g re 
gates. In  E u rope it h as  been a p 
plied p a rticu la rly  to  road building 
m a te ria ls  because it is s tru c tu ra lly  
s tro n g e r th an  b last fu rn ace  slag  and 
will no t absorb  as m uch tax’, road  oil, 
o r asphalt. In  the  sou thei'n  steel- 
m ak ing  a re as  w here h igh-phosphor
ous open-hearth  slags a re  produced, 
the slags a t  p resen t a re  being used 
fo r  fertilizer. S teel-free s lag  can 
be crushed  read ily  in s ta n d a rd  c ru sh 
ing equ ipm ent w ithou t b reakage to 
th e  crushers.

A t steel p lan ts  equipped w ith 
overhead  cranes on runw ays under 
w hich cu rren tly  produced slag  and 
re fu se  is dum ped, it is often  a re la 

tively sim ple m a tte r  to add the in 
sta lla tion  of sepai’a tin g  and  clean
ing equipm ent. The sm all am oun t 
of space occupied un d er the  ru n 
w ays by these u n its  is m ore th an  
com pensated  fo r  by the increase of 
efficiency in th e  operation  of the 
p resen t equipm ent. I t  is also pos
sible to  b ring  o ther steel contain ing 
w astes such as  soak ing  p it scale, 
l’olling mill scale, found ry  slag, and 
foundry  sand  into a com plete cur- 
l'ent pi’oduction recovery  and pro- 
para tion  p la n t fo r  th e  recovei’y of 
sc rap  contained in them . W hei'e 
pi’oduction recovery  and pi-eparation 
p lan ts  a re  located in the  v icin ity  of 
the s tee lm ak ing  fu rnaces, the re
covered and  p i'epared steel sc rap  is 
loaded d irectly  in to  charg ing  boxes 
w ith  a  x'esulting sav ing  in tim e and 
handling  expense.

The cost of the  recovery  and pre- 
p ara tio n  of stee l sc ra p  fro m  th e  cur- 
ren tly  produced s lag  and  re fu se  de
pends en tire ly  upon th e  ch a ra c te r  of

the m a te ria ls  being handled. The 
avei'age loss in to  slag  an d  re fu se  
a t  the  fu rn ace  is betw een 3 and  6 per 
cent of the  ingot pi'oduction of the 
fu rn ace  depending lai'gely on the 
type of fu rn ace  and m ethod of o p era 
tion ; 95 p er cent of th is  loss can be 
recovered by use of the  previously  
described process. The cost to  re 
cover and p rep are  steel sc rap  con
ta ined  in these  m a te ria ls  m ay  ran g e  
from  $2 to $ 1 5  p e r  g ross ton.

Reasons for Cost Spread
M any reasons fo r  th is  w ide ran g e  

a re  appax’ent. W here individual 
steel p lan ts  have vai'ious types of 
recovery  opera tions going on, th e  
m a te ria ls  w hich m ig h t be w orked 
th ro u g h  by a c u rre n t production  r e 
covery  opei’ation  w ould contain  a 
low percen tage of steel w ith  a  r e 
su ltin g  h igh  cost p e r  ton  fo r r e 
covery and p repara tion . A nu m b er 
of the  steel p lan ts  a re  of re la tive ly  
sm all size and  a re  accordingly  not 
producing  la rg e  quan titie s o f slag  
and refuse. Since any  com plete r e 
covery an d  p rep a ra tio n  p lan t re- 
quii’es equ ipm en t of adequate  size 
to  effect th e  com plete recovery  and 
p rep a ra tio n  job, i t  m ay not be nec
essa ry  to opera te  the  equ ipm ent 
m ore th a n  five o r six  h o u rs  per day 
to  process the volum e produced, and 
th e re fo re  the am ortiza tion  costs 
m ake up  a  h igh  percen tage of the 
to ta l cost p e r  ton. In  adap ting  
special recovery  and  p rep ara tio n  
equ ipm ent to  p resen t recovery  
equ ipm ent opera ted  by individual 
steel p lan ts, it is o ften  necessai'y to  
m ake special ou tlays involving ex 
tensive in sta lla tions of conveying 
equipm ent. In  genera l the  cost 
p e r  ton  of labo r and m ain tenance 
in  the c u rre n t production  opera
tion  m akes up a sm alle r percen tage 
of the  to ta l cost p e r ton due to  the  
fac t th a t less labo r is necessary  
and  because the  se p a ra to r  m achine 
and the  cleaning equ ipm ent a re  es
pecially bu ilt to  handle the heavy 
and ab rasive  m ateria ls  encoun
te red  in th is operation.

One of th e  m a jo r  objections to  
the use of steel sc rap  contained  in 
steelm ak ing  fui'nace slag  and re fu se  
has been its  low quality . W ith  the  
exception of the  best q ua lity  pit 
sc rap  and ladle sku lls, the steel 
sc rap  lost w ith  the slag  in tapp ing  
the fu rnaces contains only ap p ro x i
m ate ly  50 p er cent steel by w eigh t 
due to  ad h e rin g  slag. The steel 
sc rap  recovered  and  p rep a red  as 
desci’ibed is com posed of ap p ro x i
m ately  85 p er cent steel by w eight, 
and  the  ana lysis  can be ra ised  be
yond th is  po in t w here  necessai'y  in 
special s tee lm ak ing  operations. Al
though  m any stee lm ak ers  do no t 
consider steel sci’ap  of 85 p er cen t 
m etallic  con ten t by w eigh t to be a 
h igh-quality  scrap , pi’esen t u se rs  of 
the  sc ra p  recovered and  pi’epared  to  
th is  q ua lity  indicate th a t no serious

(P lease tu rn  to  Page  122)

S p u n  S te e l  B arre l

EXAMPLE of m odern, m eta l fab rica tio n  a n d  its a p p lic a tio n  to scientific  re se a rc h  is 
this o p en -en d  sp u n  s te e l b a rre l recen tly  co m p le ted  a t  M ilw au k ee  M etal S p in n in g  
Co., M ilw aukee , for O hio S ta te  u n iv ers ity , d e p a rtm e n t of physics. O rd inarily , th ese  
" c a p s "  or b a rre ls , for u se  a s  a n  e lec tro sta tic  sh ie ld  for a  V an  d e r G raaff e lec tro 
s ta tic  g e n e ra to r  p ro d u c in g  X -rays, a re  sp u n  of copper, b u t d u e  to w a r restric tio n s 
s tee l w a s  su b s titu te d . The sp in n in g  o p e ra tio n  d e m a n d e d  extrem e c a re  a n d  3kill 

for the  h a rd e r  m eta l re q u ire d  utm ost p recision
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UNCLE SAM m ust be satisfied 
w ith the perfo rm ance of every  av i
a tio n  engine before it leaves the 
fac to ry . This m eans exhaustive  
te s ts  un d er p rescribed  conditions of 
operation . E ach engine is te sted  in 
a  closed room , know n as a te s t cell, 
observation  and contro l being in an 
ad jo in ing  room .

O rdinarily , before an engine can 
be pu t on test, a t least fou r ho u rs  
of p re lim inary  p rep a ra tio n  is re 
quired. And a f te r  the te st, several 
m ore ho u rs  a re  necessary  to  dis
connect w ires, hose, exhaust, etc., 
before the engine can be rem oved 
from  the te s t cell. As a resu lt, the 
test cells, w ith  th e ir  expensive and 
in trica te  equ ipm ent a re  tied  up  m ore 
than  half th e  tim e in p repara tion

B E T T E R

H A N D L I N Q
S C H E M E

. . . . d oub le s  n u m b e r  of  en g in e  tests per  " c e l l "

and  d ism antling  operations.
E ach te s t cell req u ires  an  electric 

g en e ra to r  fo r  loading the engine, 
an a ir  b last sy stem  fo r  cooling, p ro 
vision fo r  supp ly ing  gasoline and 
lubrican t, p ip ing fo r  ca rb u re to r  air, 
m eans fo r  th ro ttle  control, and deli
ca te  in s tru m e n ts  fo r ind icating  or 
record ing  the te s t resu lts.

To increase th e  use of th e ir  en 
gine te s t cells, the Buick a irc ra f t 
engine p la n t has devised a m eans 
for doing a lm ost all the p re lim in ary  
w ork, in p rep a ra tio n  fo r the  test,

By F. L. SPANGLER

outside the te s t cell in stead  of in  the 
cell. A fte r a te s t is com pleted, less 
th an  h a lf  an  h o u r elapses before the 
nex t engine is in  the cell and com 
pletely  hooked up read y  fo r the  test. 
W ith  th is  m ethod, th is  p la n t is g e t
tin g  m ore th an  90 p e r  cent use from  
its te s t cells. Hence, the flow of en 
gines th ro u g h  each  te s t cell is a l
m ost tw ice as fa s t as  w ith  th e  con
ventional m ethod of p rep a rin g  the

Fig. 1— Big Buick-buill a irc raft e n g in e s  com e from the a s se m b ly  lin es m o u n ted  on 
th ese  sp e c ia l s ta n d s , the w h e e ls  of w hich run  in  su n k en  tracks or o n  sp e c ia l  ra ils  
to k e ep  the  s ta n d  trav e lin g  in line. A p a n  is p ro v id ed  to ca tch  a n y  p a rts  th a t 
m ay  b e  d ro p p e d  d u rin g  a s se m b ly  o p era tio n s . Note worm  g e a r  d rive  on  e n d  to 
ro ta te  e n g in e  on  the c rad le  to a n y  a n g le  desired . This fac ilita te s  a sse m b ly

Fig. 2— E ngine  is m oun ted  on  this sp e c ia l s tan d , flexible co n n ec tio n s a tta ch e d , 
re a d y  to b e  co u p led  to co n n ec tio n s in test cell in short order. N ote a t  low er right, 
a  portion  of one  of th ese  s ta n d s  w ith  the e n g in e  m o u n t r in g  c le a rly  v isib le . 

All pho tos from Buick M otor D ivision, a p p ro v e d  b y  A rm y censo rs

Fig. 3— W ith a ll e lec trica l a n d  hose  co n n ec tio n s a tta ch e d , shaft co u p lin g  a n d  
c a rb u re to r  a ir  p ip in g  in p lace , e n g in e  a n d  m ount a re  m o v ed  into test cell 
b y  sp e c ia l o v e rh e a d  m onorail c ran e . Note m onorail em ploys tw o b e a m s  on 
trav e lin g  b rid g e , the low er o n e  of w hich ex ten d s  in to  test cell to line  u p  w ith  short 
sec tio n  there in . In terlocks p rev en t tro lley  ru n n in g  off e n d  of m onorail b r id g e  b y  
a ssu r in g  perfec t lin eu p . S p ec ia l lifting fram e su p p o rts  e n g in e  a n d  m ount d u rin g

m oving
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HOW DO TANKS 

GET THAT W AY?

tAAHR  ca r  bottom C arb uriz in g  furnaces for C a rb u r iz in g  a rm or plate.

M A H R  recircu lating a ir  draw -stress relief furnace.

COLOSSUS  OF T O D A Y ’S BATTLEFRONT—  B eh em o th  

o f  ruggedn ess and w e ll-n ig h  irresistab le  p o w e r — p re 

c is io n  m otored , u ltra  o ffen siv e —yet, l ik e  the p o n d ero u s 

to rto ise , d e p e n d e n t u p o n  its sh ell fo r  p ro tectio n  fro m  

enem y assault!

A m e rican  tan k  m an ufacturers to d ay are  u s in g  m any 

M A H R  C arb u riz in g  and a ir  d raw -stress re lie f  furna’ces 

fo r  p erfe c tin g  the su per a rm o r o f  m o d ern  tanks. M A H R  

continuous, car and batch  type fu rn aces are  a lso .u se d  

exten sive ly  fo r  the c rit ic a l heat treatm ent o f  tan k  tran s

m issio n s to  g iv e  th em  d ep e n d ab le , ru g g e d  d r iv in g  

p o w e r. T h a t ’s because, th ro u g h  the years , M A H R  fu r

naces have a lw ays been on  the fron t lin e  o f  heat treatin g  

p ro g re ss  in  every phase!

FO R  E V E R Y  H E A T  T R E A T IN G  N E E D

AN N EA L IN G , CARBU R IZ ING , BAK IN G , H A RD EN IN G , F O R G 

ING , D R A W IN G ,  S T R E S S  R E L IE F — C A R  BO TTO M , PIT, 

PUSHER, ROLLER HEARTH, C O N T IN U O U S, POT . . . RIVET 

FO RG ES, TORCHES, BURNERS, BLO W ERS, VALVES.

WRITE,  W I R E  O R  P H O N E  T O D A Y
O u r  eng ineers will g la d ly  h e lp  yo u  se lect the typ e  

unit y o u  need, a n d  w e 'll g ive  yo u  com plete  in fo rm a 

tion on a n y  specific request. T here ’s an  eng in e e r- 

repre sentative  n e a r  yo u  fo r  quick consultation.

MAHR MANUFACTURING
DIV. D I A M O N D  IR O N  W O R K S ,  IN C .

G E N E R A L  O F F I C E S  — M I N N E A P O L I S ,  M I N N .

S A L E S  O F F I C E S  I N  P R I N C I P A L  C I T I E S
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/ / ! I / /Well,  I never k n e w  that!
Ow! o# fhe e n p e n e m e  a i  to day  beftof pmciwets tom orrow  |

NEVER since the birth of the machine age has equipm ent been asked for such 
overloads, materials for such performance, and  m an's brain  for such results!
Men whose technical knowledge was ample for yesterday, marvel today at 
what w ar's drive demands and gets. Though it takes a harsh toll, war is  a 
school to those who will learn. Forced out of beaten paths, we are now learning 
to use many a new method, many a new material. For those who study and 
record as they do w ar's work, the future should be rich in opportunities for 
more beautiful, more efficient, more economical products.

As a study-guide to those now working with Seymour Products, let us em
phasize some of their basic qualities— "spring boards” from which future pos
sibilities may be legion!
1. SEYMOUR NICKEL SILVER is an alloy of 
copper, nickel and zinc. Fine grain, good cor
rosion resistance and a silvery white color 
make it an ideal base for silver, nickel and 
chromium plating. Takes any hardness from 
dead soft to spring temper. Excellent for deep 
draws and difficult spinning. Leaded, it 
machines freely.

2. SEYMOUR PHOSPHOR BRONZE is an 
alloy of copper, tin and phosphorus. Highly 
resistant to corrosion, abrasion, friction and 
fatigue. Springs made of it stand almost in
definite flexure. Practically indifferent to 
thermal change in most applications. In all 
ranges of hardness and leaded for machining.

3. SEYMOUR NICKEL ANODES are made of 
virgin nickel, melted in the electric furnace 
under pyrometric control and laboratory 
check. Outstanding is the "Seycast" 99%  + 
cast nickel anode with radial "anchored" 
grains that tend to eliminate loose nickel in 
low pH baths. Designed primarily for Bright 
Nickel, but will give excellent results in any 
hot Watts bath having a pH of 4.5 (electro
metric) or lower.

4. SEYMOUR BRIGHT NICKEL is an organic 
plating process free from promoter metal, 
stable, easily controlled. Utilizes the hot 
Watts bath and produces brilliant, silvery 
white deposits over copper and brass, also 
direct on steel. No coloring required after 
plating. The work leaves the final rinse with 
a bright deposit.

N O N - F E R R O U S  A LLO YS  S IN C E  1878
T H E  S E Y M O U R  M A N U F A C T U R I N G  C O . ,  S E Y M O U R ,  C O N N .



beam in the cell so the trolley can 
be moved into the cell and out again  
by control from  the crane cage. An 
electrical interlock prevents the 
trolley from  being m oved unless 
these beam s are  exactly  in line, 
thereby insuring s a fe  operation.

The crane equipped w ith a hoist 
drum , and long rope life  is assured 
by using preform ed rope, which re 
s ists  fa tigu e  induced by bending 
action of the rope around the drum  
and the fa ll block sheaves.

The pow er generated during test
ing is pum ped back into the public 
u tility  pow er system  supp lyin g the 
plant, and this pow er is credited 
to the plant.

Develops Paint that 
Covers with One Coat

A new paint product, called Val- 
dura S inglekote, that prim es, sea ls 
and finishes in terior su rfa ce s  in one 
application is announced by Am er- 
ican-M arietta Co., 43 E a s t  Ohio 
street, Chicago. Form ulated  fo r 
m aintenance painting of industrial, 
institutional and com m ercial prop
erties, it com bines the hiding pow er 
and econom y of w ater-type paints 
with w ash ab ility , durability  and per
form ance of oil-type coatings.

The paint m ay be applied to su r
faces previously  coated with calci
m ine or casein paints, providing the 
old covering is bonded. W hile it 
easily  covers dirt, it is  not recom 
mended fo r  use on oily or g reasy  
su rfaces. H igh hiding pow er per
m its coverage of dark  su rfa ce s  with 
a sin g le  coat, and the product is 
self-leveling. It  se ts  w ithin two 
hours, dries w ithin  12  hours and 
provides a dead-flat finish when 
viewed at a 90-degree angle.

Fig. 4—M ounted in test cell, e n g in e  is re a d y  for in itia l test run . At a  touch of 
the s ta rte r  in the  a d jo in in g  control room , it w ill ro a r into action

Fig. 5—This is a  v iew  of the control room  a n d  a  few  of the  m an y  in stru m en ts 
a n d  m eters em p lo y ed  to afford a n  a c c u ra te  m e a su re  of the e n g in e  perform ance. 

A com ple te  log is kep t of e a c h  test

engine fo r the test in the cell itself.
The Buick p lant is engaged in 

m anufacturing rad ial a irc ra ft en
gines. These come from  the assem 
bly floor with each engine mounted 
on a special truck, F ig . 1 ,  that runs 
on rails laid in the floor. These 
rails end in a bay running along
side the test cells. A fte r  the engines 
have been delivered to this bay, 
they are handled by m eans o f a cab- 
controlled overhead electric tra v e l
ing crane of special design, F ig s . 2 
and 3. This crane lifts  each engine 
from  the truck and sets it onto a 
structural fram e, F ig . 2, to which 
it is fastened by m eans of nine 
clamps. F o r  liftin g  the engine a 
special sling is used, em ploying two 
hooks that engage eyes in the top 
of the engine block.

A fter the engine is mounted in 
place on the test fram e, the ignition 
w iring and p yrom eter w irin g  are 
fastened in position, a special hood 
fo r the carburetor a ir  is mounted 
onto the engine, and a sh aft cou
pling is installed. G asoline and lu- 
bricating-oil hoses are attached, 
these being provided w ith quick- 
fastening couplings. W ith the pre
lim inary w ork completed, the crane 
serving the bay lifts  the fram e and 
engine by m eans of a special r igg in g  
provided with fo u r hooks which en
gage the base of the fram e as shown 
in F ig . 2. The fram e, w ith engine 
attached, is moved into the test cell, 
F ig . 3 , a fte r  the crane has taken out 
the preceding engine under test. 
Then the fram e is clam ped to a

steel-and-concrete base on the test 
cell floor.

W ith the engine in the test cell, 
each hose is coupled to its proper 
connection in the floor, and the elec
tric w irin g  is plugged into a spe
cial m ultiple-connection receptacle. 
The hood fo r  the carburetor a ir  is 
attached to an intake in the floor by 
m eans of a quick-fastening coupling. 
The engine sh aft is bolted onto an 
extension o f the generator sh aft, 
and the cooling a ir  duct in front of 
the engine is opened. A lso the 
throttle is connected to a hydraulic 
control in the floor, this control be
ing operated from  the ad join ing con
trol and observation room.

W hen the engine is  read y fo r  test
ing, the door to the cell is closed. 
The engine is operated at va ry in g  
loads w hile m anifold pressure, brake 
horsepow er, fu e l consum ption, oil 
tem perature, and other read ings 
are  taken. E ach  engine first goes 
through the “ green ”  test, w hich re 
quires nine hours, a fte r  which it is 
rem oved from  the test cell and sent 
back into the plant, w here it is torn 
down and a ll parts exam ined. The 
engine is then reassem bled  and g iv
en another s im ilar test, this one 
lastin g  fo u r hours, a fte r  which it is 
read y fo r  shipm ent.

The crane used fo r  m oving the en
gine and m ounting fram e into and 
out of the test cell has a m onorail 
trolley which runs back and forth  
on a  steel beam. W hen the trolley 
is d irectly  opposite the test cell, 
this beam  lines up w ith an overhead
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T R A IN IN G  O P E R A T IV E S  in the 
m ak in g  o f steel w a s  to som e extent 
retarded  in e ar lie r  y e a rs  because 
variou s p ractica l fea tu res w ere  un
derstood to requ ire  so much exp eri
ence th at the im m ediate em ploy
m ent o f fre sh  atten dants could not 
be considered. T h a t this need not 
n ecessarily  be so has been fu lly  
dem onstrated b y  the rap id  m ethods 
applied in A m erican  tra in in g  cen
ters, w h ere  the to tal tim e n ecessary  
is reduced to its absolute m inim um . 
This has, not un n atu ra lly , raised  
som e speculation by older steel- 
m elters, w ith  such referen ces as 
“ canned”  m ethods fro m  the U .S.A., 
etc., but under the present circum 
stances, it m igh t be d esirab le  to 
h ave a la rg e  surp lus o f fre sh ly  
trained fu rn ace  atten dants a v a il
able, on the sh ortest possible notice. 
I t  is gen e ra lly  accepted that a l
though the book-learning obtained 
from  a  study o f num erous fu rn ace  
log-books, sh ow in g ch arges, and 
periods occupied, etc., m ay  acquaint 
one w ith  the ch ie f item s, the m atter 
o f actu al tap ping h eats could not be 
learned  w ith precision except by 
len gth y p ractica l experience.

A lthough the rod test and pyro- 
m etric control a re  still used, the 
spoon test is regard ed  a s  being the 
m ost re liab le  m eans o f tak in g  tem 
perature  m easurem ents. I t  is this 
fa c t  th at has opened the field fo r  the

101

D eterm ining T apping 

T em peratures b r the

S P O O N  T E S T
Training  open -h earth  c rew s  to ju d g e  tem perature  of 

steel b y  o b se rv in g  character ist ics  o f  sa m p le  is facili

tated  b y  m o v in g  p ictu re  camera. N u m e r o u s  rep lica s  of 

sa m p le s  s p o o n e d  th rough  the w icke t  are c o m p a r e d  on 

screen, thus s a v in g  con s id era b le  time

By A. G. AREND

O p e n -h ea rth  h e lp e rs  le a rn  to ju d g e  ta p p in g  tem p e ra tu re s  a fte r 
len g th y  p ra c tic a l e x p erien ce

/ T E E L

be even tually  torn out of place.
U se o f a fa u lty  spoon h as not in

freq u en tly  been responsible  fo r  fu r 
naces h av in g  been kept w a itin g  to 
tap u n n ecessarily  long, and fo r  this 
reason  it  h as som etim es been sug
gested  th at stan d ard  m akes of 
spoons should be utilized.

In  som e instances, instead  o f a 
definite th ickness being adhered to, 
the bottom  and sides d iffer in this 
respect, w hile  the actual lip s m ay 
be o f a lm ost pointed form ation, 
w hich puts an  added stra in  on the 
method o f testing.

The m ovie film  can  re v e a l the cor
rect position to tak e  w hen m aking 
a  com parison o f the color of the 
bath, i.e., a w a y  fro m  the flam e, by 
m aking use o f the obstruction 
offered by the lo w er edge of the 
door. The blue g la sses  used to re 
duce the lig h t cannot be expected 
to g ive  an abso lu tely  true rendering 
to the film  a s  they do to the eye, 
but other associated  points a re  re 
vealed  w ith  g re a t precision. These 
re la te  to p ractica l w rin k les  such as 
holding the spoon in the g a s  fo r  a 
few  m inutes to w a rm  up, filling, and 
pouring out the s lag . T h is is shown 
repeated  se v e ra l tim es until a  m ax i
m um  thickness o f s la g  coating  has 
covered the spoon, and w hich m ay 
requ ire  a d ifferent num ber o f im 
m ersions, before the actual sam ple 
is rem oved.

T his repetition  is necessary , and

m ovie cam era  to be applied w ith 
su itab ly  filtered  light, under the 
m ost d esirab le  conditions, since a ll 
the varia tio n s possible can be re 
vealed  in the m ost concentrated 
m anner. In stead  o f the student be
ing g iven  instances of the spoon 
being w ith draw n  w ith  its sam ple 
fro m  the hearth , m an y hundreds of 
rep licas can be projected on to a 
screen fo r  com parison.

The tim e-saving is enorm ous, since 
should a n y  doubts exist, these can 
be dispelled by m ak in g  referen ce 
a t an y  tim e to d ifferent p arts o f the 
m ovie film. Th is is because the cor
rect and inaccurate  app lication  o f 
the spoon test a re  both supplied un
der a ll conditions. The fo llow in g  is 
a  sh ort detail.

B y  h avin g  the tem perature  above 
that requ ired  fo r  tap ping a t an y  
tim e during the process, the m etal 
m ay be g a ssy , tend to produce 
cracked ingots, and w hen actu a lly  
tapped too hot, im pair the inner 
su rfa ce s  o f the m old and scour the 
lad le  bricks, w h ile  if  held above its 
tap ping tem perature, it w ould dam 
a g e  the fu rn ace, and w a ste  time. 
W hen tapped too cold, steel tends 
to sp lash , since on com ing in con
tact w ith  m ade-up m etal round the 
pot bottom it is sp rayed  to the w a lls , 
and sku lls  fo rm  in the lad le , fro m  
which la tter , the lad le  b ricks m ay

F rom  th e  Bri t ish  S t e e lm a k e r ,  F e b r u 
ary. 1942.


