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to KEEP 'EM
The design engineers of the aeronau­
tical industry have repeatedly met de­
mands for improved aircraft to serve 
on world-wide fighting fronts. At the 
same time the industry has been able 
to turn out huge quantities of highly 
complex precision mechanisms on a 
mass-production basis.

Since the pioneer days of the avia­
tion industry, it has made extensive use 
of materials containing Nickel for en­
gine and fuselage parts. In these appli­
cations the industry’s engineers have 
developed to the fullest extent the use­
ful and unique properties contributed

folds, modern aircraft perform more de­
p e n d a b l y  b e c a u s e  o f  t h e  added streng ,
toughness and resistance to  corrosion 
N icke l im parts to  other metals.

The technical staff o f International 
N icke l has been priv ileged to  cooperate 
w ith  the  aeronautical engineers w ° 
have accomplished so much towar t e 
im provem ent of a irc ra ft These engi 
neers and m etallurgists offer counse 
and data to  a ll who desire assistance 1 
the selection, fabrication and heat trea - 
m ent o f ferrous and non-ferrous xnetais.

*  N ick el *

by Nickel to the materials commonly 
used in aircraft construction.

The continued widespread use of 
Nickel reflects confidence based on 
innumerable satisfactory performance 
records.

On all fronts, pilots and maintenance 
crews are learning what metallurgists 
long have known. Properly • 
used, a little Nickel goes a 
long way toward assuring 
the dependable perform­
ance of a irc ra ft. From  
valves to drive gears, and 
from crankshafts to mani­



AS THE EDITOR V IE W S  THE NEWS

December 20, 1943

The Penalty for Inefficiency
On the whole, industry s contribution to the war effort has been magnificent, 

artly because of this fact, as the end of the year approaches, tens of thousands of 
industrialists w ill be looking back over their achievements in 1943 and most of them 
will be congratulating themselves on the fine records they have made.

But pride in wartime achievements, no matter how well founded it may be, 
should not be permitted to lull executives into a sense of complacency. Some who 
have done well in the war period should not be too ready to accept fuff credit for' 
their apparent success. They should remember that in wartime business is conducted 
in an artificial atmosphere. The stern laws of “supply and demand” and of “survival 
of the fittest” are shelved for the duration. A substantial volume of “over-the-transom” 
business is dumped into the laps of most going concerns.

Brig. Gen. Leonard P. Ayres laid great emphasis upon this artificiality in his re­
cent annual forecast of business for the new year. He pointed out that in the 90 
years for which records of business failures are available, there are only three pe­
riods in which business insolvencies have almost disappeared. They declined almost 
to zero in the third and fourth years of the Civil war, they dropped even lower dur­
ing World War I  and now in 1943 they have dipped to an even lower level.

This means that war is staying the hand of fate which normally forces a con­
siderable number of industrial concerns into insolvency. In this connection, General 
Ayres says that “there are records in Washington showing the numbers of man-hours 
required in different plants to produce the same sorts of ships, weapons, planes and 
engines. The differences in efficiency are almost incredible. Many plants produce 
several times as much per worker as do others making the same products. The gov­
ernment buys the outputs of the efficient makers and those of the inefficient ones alike 
because it has to have munitions.”

Next year may witness a partial return to peacetime conditions. The shift from 
government to civilian orders will revive the factor of competition. Slowly but surely 
the manufacturer who is burdened with high costs and low efficiency will be forced 
out of the running. Indeed it is likely that the penalty for inefficiency w ill be greater 
after the war than it has been in any previous peacetime period.

Obviously, the first step in postwar planning for high-cost manufacturers is to 
develop efficiency in operations.

reactionaries to progressives, from rock-ribbed Re­
publicans to ardent new dealers and from industrial 
pigmies to industrial giants.

Despite this wide variation in the make-up of its 
membership, N.A.M. sometimes has given the pub­
lic the impression it is an organization of adamant 
reactionaries. This year, while “viewing with alarm” 
certain dangerous administration policies, the N.A.M. 
meeting also launched a number of constructive pro­
posals. This well-balanced program, with a strong 
accent on constructive leadership, gave N.A.M. an

CO VER)

BOUQUETS FOR N.A.M.: Editorial
comment on the recent annual meeting of the Na­
tional Association of Manufacturers has been notice­
ably favorable. In fact, the affair elicited a bet­
ter “press” than any of its predecessors in more than 
a decade.

We believe the reason for this is that the tone 
°f the meeting came closer to reflecting the true 
attitude of N.A.M. members than has been the case 
ln some past meetings. The association’s members 
are not all cast in the same mold. They range from

4 3
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almost unanimous vote of confidence in the public 
prints.

Highly effective was retiring president Craw­
ford’s, “We know that America is not going to be 
run for the benefit of business. We intend to run 
business for the benefit of America.” This may 
sound trite to industrialists, but it is a truism worthy 
of constant repetition. —p. 54

O « O

REPORT ON M ETALLURGY: The re­
port prepared by H. W. Gillett for the War Met­
allurgy Committee, now being published serially in 
STEEL for the first time, is being hailed as an out­
standing contribution to modern metallurgy. Doctor 
Gillett, an outstanding authority in the field, in the 
preparation of this report enjoyed the assistance and 
criticism of a host of eminent experts, including Zay 
Jeffries, P. D . Merica, John Johnston, R. F . Meld, 
J. H . Critchett, G. F . Jenks, V . N. Krivobok, J. B. 
Macaidey, J. L . Gregg, S. Epstein, Val Cronstedt, 
and F . R . Shanley, as well as the staff of Battelle 
Memorial Institute, with its director, Clyde W il­
liams.

In the report, Doctor Gillett takes “pot shots” at 
many time-worn precepts which w ill stimulate the 
thinking of engineers, metallurgists and designers. 
In the current installment, he presents data on the 
evaluation of materials for “guts” to withstand over­
loading, He suggests that an arbitrary schedule of 
overstressing could be used as a basis for determin­
ing propensity toward or relative freedom from 
damage. —p. 88

e o ©

NEARING TH E C EILIN G : Some per­
sons find it difficult to reconcile statements on war 
production. At the N.A.M. convention, Charles E . 
Wilson, executive vice chairman of WPB, stated that 
war demands in 1944 w ill be 20 per cent greater 
than in 1943. Last Tuesday Chairman Donald M. 
Nelson declared that the nation is approaching the 
“ceiling” in munitions output.

The two statements are not as contradictory as 
they appear to be. A glance at the charts on page 
49 will show why. For instance, consider total 
munitions production. The 1944 program calls for 
production corresponding to an index of 236 per 
cent. Actual production in 1943 w ill be 185 per 
cent. The sharp increase is more than Mr. Wilson’s 
20 per cent. But the annual rate of production at­
tained in the fourth quarter of 1943 w ill be at 
224 per cent, which is not far from the 1944 goal 
of 236 per cent—confirming Air, Nelson’s statement 
we are nearing the ceiling, —pp 47, 49, 50

UNCLE SAM 'S PLAN TS: After analyz­
ing the government’s investment in wartime facili­
ties, the National Industrial Conference Board con­
cludes that the competitive importance of this in­
vestment to the postwar economy is being given “too 
great prominence” in current discussion. This con­
clusion is based upon the assumption that of a total 
of $27.5 billion invested by the government in 
wartime plant and equipment only $5.5 billion, or 
about a fifth, w ill be of substantial immediate post­
war industrial significance.

From an overall standpoint this view is correct. 
However, it happens that the $5.5 billion in ques­
tion is invested in facilities for producing synthetic 
rubber, aluminum and magnesium; in almost half 
of all machine tool manufacturing facilities; and in 
directly competitive facilities to the iron and steel; 
radio and electrical equipment, food, chemical and 
miscellaneous metal industries.

Absorbing this plant and equipment in an order­
ly manner into the industries affected w ill not be an 
easy undertaking. From the standpoint of these 
particular industries, the problem is not likely to be 
given too great prominence in current discussion.

- p . 73
O  O 9

H O N O R A BLE D ISCH ARGE: m a
period when every week witnesses the birth of nu­
merous government agencies, the announcement that 
a government-sponsored organization is about to 
close up shop is news. The Steel Recovery Corp., 
incorporated Aug. 6, 1942, as an agency of the 
RFC-owned Metals Reserve Co., is in the process 
of liquidation and w ill wind up its affairs Dec. 31.

Backed by the authority of WPB, Steel Recovery 
Corp. undertook to expedite the flow of idle and ex­
cess steel into war-useful channels. The corpora­
tion’s personnel, which numbered 549 at the peak 
of activities, located 547,000 separate items of idle 
or excess steel in the possession of 47,000 different 
companies and marshalled this material into the serv 
ice of the war. On numerous occasions the cor­
poration was able to discover idle steel to meet 
acute emergencies. It  effected savings on govern 
ment purchases nearly equal to the entire cost o
its operations.

The steel and warehouse men identified wi 
SRC have a right to be proud of its record. P-

ED ITO R -IN -C H IEF
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Better Steels are C o m in g — 
from  the Tests o f W a r

I N L A N D  S T E E L  C O M P A N Y
38 S. D e a rb o rn  S t., C h ic a g o , III. •  S a les  O ffic e s ; M ilw a u k e e , D e tro i t ,  S t. P a u l, S t. Lou is , K a n sa s  C ity

H o u r  a f t e r  h o u r ,  m o n th  a f t e r  m o n th ,  

I n la n d  m e ta l lu r g is ts  s tu d y  n o t  o n ly  th e  

n e e d s  f o r  th is  w a r  o f  s te e l, h u t  a lso  th e  

re q u ire m e n ts  o f  a v ic to r io u s  A m e r ic a  —  

th e  A m e r ic a  th a t  w i l l  t u r n  a g a in  to  p e a ce ­

t im e  d e v e lo p m e n ts  i n  th e  c ra f ts ,  a n d  i n  

th e  s c ie n c e s — n e w  d e v e lo p m e n ts  th a t  w i l l  

p r o v e  a g a in  t h a t  f r e e  p e o p le s  s e t th e  

p a c e  f o r  o t h e r s  t o  f o l l o w .

C o m in g  o u t  o f  th e  te s ts  o f  w a r  

a re  f in e r  s te e ls — s te e ls  th a t  w i l l  

set n e w  s ta n d a rd s  o f  s a fe ty  a n d

speed  i n  t r a n s p o r ta t io n .  S te e ls  t h a t  w i l l  

h e lp  b r in g  th e  n e w e s t a d v a n c e m e n ts  in  

s w i f t  c o m m u n ic a t io n s  in to  m o s t h o m e s  

in  th e  la n d .  S te e ls  t h a t  w i l l  b r in g  n e w  

c o n c e p t io n s  o f  b e a u ty ,  c o n v e n ie n c e ,  c o m ­

fo r t ,  a n d  u t i l i t y — a l l  a t  p r ic e s  th a t  c a n  

h e  a f fo rd e d  b y  th e  a v e ra g e  A m e r ic a n .  

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

d a y  w h e n  s te e l f r o m  In la n d ,  

n o w  f lo w in g  1 0 0  p e r  c e n t  i n t o  

w a r  p ro d u c ts ,  w i l l  h e lp  b u i ld  

a g re a te r  A m e r ic a .
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The new Ryerson Alloy Steel Report sheet is 
furnished with each shipment of alloy steels 
from stock. Th is report includes: a positive 
identification for the steel you receive . . .  its 
chemical analysis as reported by the m ill . . . 
the recommended working temperatures of 
the steel . . .  a chart of its hardenability re­
sponse with interpretations of the physical 
properties after heat treatment and the effect of 
mass on the physicals of 1, 2, 3, and 4-inch bars.

A ll this information makes it easier for you 
to specify your alloy steel requirements in

terms of what the steel w ill do . . .  rather than on 
analysis alone. It further guides you in the 
proper heat treatment of your steel to obtain 
the best results.

Ryerson engineers and metallurgists w ill 
gladly assist you in any problem of steel selec­
tion, application or fabrication. Investigate 
this helpful service next time you need steel 
from stock.

Joseph T . Ryerson & Son, Inc., Chicago, M il­
waukee, St. Louis, Detroit, Cleveland, Cincin­
nati, Buffalo, Boston, Philadelphia, Jersey City.

Ryerson now interprets modified Jominy Test re­
sults in  terms o f quenched and drawn physical p rop ­
erties fo r 1, 2, 3, and 4-inch round alloy steel bars.

Phy»lcol Propertie« a t  Interpreted from Jominy Tevtt
*f. owl drown M ihown.________

R Y E R S 0 N ( 3 « ^ W S T E E I S
JO SZPH  T . RYERSON A  S O N , IN C ,, hakh: a». o«cam u<iwav«i n- i « «

RYERSON ALLOY STEEL REPORT
(for Jominy Tett Interpretation too reveno tide)

TWt report contain* lb* onolyti» mbmilt*d by lb* null, for lb* h*a! of tt*»l H Ord*r No.
ut*d to fill your order. Th* Jominy T*fH ond ohyvcol property ¡nt*rpr»tai¡oni j IDENTIFICATION 
or* mod* In lb* Ryvnon laboratory. Ibh data It tubj*<1 to normal rorio- Type H*ct
Hon du* to »*g rogation, *te.

Jominy End Quench Hardenability Tevt Revolts
COOUHO ixn, pm m-U 1

S SI S I  I I  1  t * *

Color

Hoot Analysis
Carbon ■ Mang 

Pbot.  SuL_
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W A R  P R O D U C T I O N

H i g h e r  O u t p u t  S c h e d u le d  f o r  T h i r d  

Y e a r  o f  H o s t i l i t i e s  D e s p i t e  C u t b a c k s
Greaier emphasis to be placed on invasion vessels, long range 
bombers and heavy trucks. . . Program for 1944 calls for 
overall production aggregating $72,000,000,000. . . Easier 
labor, materials situation anticipated

By J. C. SULLIVAN
A s s is ta n t E d ito r ,  STEEL

AM ERICA e n te red  its th ird  y ear of 
war w ith m ateria ls sup p ly  in  a  com fort­
able position, its w a r  p lan ts  largely  
complete, p ro d u c tio n  “o v er-th e -h u m p ”, 
and a critical m an p o w er s ituation  a p p a r­
ently n ea r th e  tu rn in g  po in t.

The favorab le  m ate ria ls situation , es­
pecially the  re ce n t n o tab le  easing  in steel 
and other m eta ls considered  critica l only 
a few m onths ago , is lead in g  to  w ide­
spread expecta tions th a t  lim ita tions on 
the m anufacture  o f essen tia l civilian 
goods w ill b e  lifted .

The W ar P ro d u c tio n  B oard  a lready  
is developing a p ro g ram  to raise u n n ec ­
essary restrain ts o n  th e  p ro d u c tio n  of 
nonwar goods in  a  cam paign  prelim inary  
to the reconversion o f arm s p lan ts to 
peacetime m an u factu re .

Among re ce n t m oves in  th is d irec ­
tion have been : E as in g  of restric tion  on 
aluminum to p e rm it its use  in  buses 
and in collapsible tu b es ; specia l a llo t­
ment of con tro lled  m ate ria ls  fo r m an u ­
facture of h e a tin g  system  contro ls; au ­
thorization of u tilitie s to  b u ild  short line  
extensions; rem oval o f con tro ls over 
used locomotives a n d  ind u stria l cars. 

Another significant m ove w as th e  
I B action to m ove in to  re g u la r  d istri- 

ution channels in v en to ries o f fab rica t­
ed articles o r co m ponen ts m ad e  id le by  
contract m odifications o r term inations. 
iee Page 61.

Organized lab o r is becom ing  uneasy  
as steel Production  exceeds d em an d  fo r 
uses now p erm itted , re su ltin g  in  th e  

ropping of a n u m b er o f op en  hearths 
n an excess sup p ly  of ingots. In  a  le t-  

m C hairm an  D o n a ld  M . N el-
n’ , P  P residen t P h ilip  M u rray  p ro - 

, la t W PB  “rem o v e  a ll restric tions 
Pon the use of steel fo r  civ ilian  p u r-  
ses’ Such action  seem s u rg e n t an d  

front”117 ^°r  su p p o rt o f th e  hom e

in rt,r  Murray  e stim a ted  s tee l operations 
fro e _early m onths of n e x t y ear w ill fa ll 
Ip,.11] 0 p*0 10 P e r c en t b e lo w  capacity  

of this year.

cuth 61.St6ady u Pw a r^  t re n d  in  o rder 
to A nn anti  to ta lin g  close
v,i 0 prim e a n d  su b co n trac ts  w ith  

e °f about $2 b illion  d u rin g  O cto­

b e r  a n d  N ovem ber, h av e  led  som e o b ­
servers to  fee l th a t  d em and  a n d  supp ly  
of lab o r m ay ba lan ce  o u t w ith in  th e  
n ex t fe w  m onths. T h e  W ar D e p a rt­
m en t a lone  is rep o rted  scheduling  con­
tra c t cu tbacks v a lu ed  a ro u n d  $3 billion  
fo r over th e  nex t few  m onths.

R ecord -b reak ing  p ro d u c tio n  of w ar 
m ate rie l fo r  the  g ro u n d  forces a n d  to a 
lesser e x ten t design  changes hav e  fo rced  
a b ack ing  u p  in  o u tp u t o f c e rta in  item s 
such as sm all arm s, a n tia irc ra ft guns, 
bom bs, tanks, shells, escort vessels, an d  
even o u tp u t o f  som e a irc raft p a rts  is 
ah ead  of schedu le  an d  m u st b e  trim m ed. 
T h e  M aritim e Com m ission h as o rd ered  
a ll sh ipyards to close dow n every  Sun­
day sta rtin g  Jan . 1.

Som e W a r Program s In c reased

H ow ever, ren ew ed  em phasis is b e in g  
p laced  on  p ro d u c tio n  of lan d in g  c raft, 
heav y  trucks, c erta in  type  tanks, super 
long-range bom bers, rad ios a n d  rad ar 
equ ipm en t, a n d  la rger a irc raft engines. 
C on tinen ta l M otors C orp . is sch ed u led  to 
soon sta rt m ass p ro d u c tio n  of larg e  Rolls 
Royce engines fo r  the  b o m b er p rogram .

O verall p roduction  schedules in  1944 
call fo r a  perfo rm ance  of ab o u t 4  p e r  
cen t above th e  pace  estab lished  d u rin g  
th e  cu rren t q u arte r, o r a  to ta l va lua tion  
of ab o u t $72 billion. T hese  schedules 
a re  constan tly  u n d e r review , b u t subse-

CHARLES E. W IL S O N

Member 2'20, 1943

q u e n t revisions w ill n o t b e  u p w a rd  in 
th e  v iew  of C harles E . W ilson, executive  
vice chairm an , W a r P ro d u c tio n  B oard. 
P roduction  fo r m unitions a lone  n ex t y ea r 
is seen  c lim bing  5.4 p e r  c en t ab ove  th e  
p re sen t q u a rte r  level.

C o m pared  w ith  th e  ra te  o f o u tp u t th is  
q u a rte r  th e  1944 p ro d u c tio n  of a irc ra ft 
w ill be  u p  26 p e r  cen t; N avy  ships off 
10.6; M aritim e C om m ission vessels u p  
6.5; g ro u n d  arm y o rd n an ce  an d  signal 
eq u ip m en t off 9.2; co nstruction  off 2 8 ; 
tanks off 9 .6  an d  trucks u p  44  p e r  c en t. 
A ccom panying  ch arts, see p a g e  49 , p re ­
sen ted  by  M r. W ilson a t th e  second  W a r  
C ongress o f A m erican  In d u stry  h e ld  in 
connection  w ith  th e  fo rty -e ig h th  an ­
n u a l conference  of the  N a tio n a l Associa­
tion of M anu fac tu rers  in N ew  York re ­
cen tly , show s th e  1944 p ro jec ted  w ar 
p ro d u c tio n  schedu les in  th e ir  re la tio n  to 
1942 o u tp u t on a p e rcen tag e  basis.

T h e  tren d  in aw ards of p rim e  w a r su p ­
p ly  con trac ts  (over $50,000) on a  n a tio n ­
w ide  basis tu rn ed  sh arp ly  u p w ard  from  
ab o u t $1.5 b illion  in  N ovem ber, 1941, 
to a shade  h ig h er th an  $3 b illion  in  D e ­
c em b er th a t y e a r a n d  reach ed  a m o n th ly  
p eak  of $10 b illion  in  Jan u a ry , 1942. 
In  F e b ru a ry  th e y  eased  to  $8 b illion  a n d  
b y  M arch  h a d  d ro p p e d  to  a b o u t th e  $6 
b illion  level. F ro m  th is  p o in t th ey  
ed g ed  u p w a rd  to  a ro u n d  $7.5 b illio n  in 
A ugust, b u t  then  d ec lin ed  to a  low  since 
P ea rl H a rb o r  o f sligh tly  m o re  th a n  $3 
b illion  in Jan u a ry  1943. T h e  t re n d  w as 
u p w a rd  d u rin g  th e  first h a lf  th is year, 
c lim bing  to  n e a rly  $7 b illio n  in  Ju n e . 
L a te s t  official figures show  a d o w n w ard  
ten d en cy  d u rin g  July .

A  b reak d o w n  o f m o n th ly  aw ard s o f  
p rim e w a r su p p ly  con trac ts  (over $50,000) 
a s - re p o r te d  to  th e  W P B  fifth  reg iona l
sta tistica l div ision , in  th e  p e rio d  Ju ly  1,
1942, to O ct. 31, 1943, is p re sen te d  in
th e  tab le  be low .

C on trac t
1943 A w ards

O ctober ............................................  $ 3 15 .321 ,000
S e p te m b e r .........................................  7 31 ,795 .000
A ugust ..............................................  637 ,5 2 3 ,0 0 0
Juiy  ......................................................  4 2 1 ,7 9 5 ,0 0 0
June  .................................................... 3 82 ,797 ,000
M ay .................................................... 5 0 2 ,9 1 1 ,0 0 0
A pril .................................................... 6 12 ,246 ,000
M arch .................................................  583 ,5 0 4 ,0 0 0
F eb ru ary  ............................................ 4 3 9 ,5 2 5 ,0 0 0
January  ..............................................  4 4 9 ,9 4 2 ,0 0 0

1942
D ecem ber ....................................... 345 ,8 6 6 ,0 0 0
N ovem ber .........................................  3 09 ,287 ,000
O c to b e r ..............................................  841 ,2 2 5 ,0 0 0
Septem ber  ....................................... 346 ,5 0 9 ,0 0 0
A ugust  ....................................... 404 ,3 7 4 ,0 0 0
Ju iy  .................................................... 1 ,041 ,965 ,000

Period  to ta l ............................. $8 ,366 ,585 ,000

In d ica tiv e  o f th e  c u rre n t w av e  of
o rd e r cu t-backs a n d  can cella tions is th e
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re ce n t stead y  increase  in id le  a n d  ex­
cess stee l inven tories. I n  th e  y e a r of 
its  o p e ra tio n  th ro u g h  to O ct. 1 last, th e  
S teel R ecovery  C orp . tab u la te d  slightly  
o v er one  m illion  tons o f id le  steel, an d  
m oved  a b o u t 649 ,000 to n s in to  consum ­
ing  channels . M ost o f th e  steel n o t 
m oved  w as u n u sab le  in w a r p ro d u c tio n , 
som e c o u ld  b e  u se d  fo r c iv ilian  goods 
p ro d u c tio n , w h ile  a  sm all p o rtio n  w ill 
have  to  b e  scrap p ed . D e m an d  fo r steel 
fo r  c iv ilian  o u tp u t  is h e lp in g  W P B ’s r e ­
d is trib u tio n  p rogram .

E xcess S teel Stocks In c reasing

T . S. F itch , specia l a ssistan t on r e ­
d is trib u tio n  p ro b lem s fo r  W PB  S teel D i­
vision, estim ates th a t  1.5 m illion  to n s of 
steel a re  no w  av a ilab le  fo r red is trib u tio n . 
T h is figure  is e x p ec ted  to b e  su b s tan tia l­
ly  in c reased  o v er th e  com ing  m onths. 
B etw een  75,000  a n d  100,000 to n s of ex­
cess s tee l a re  e s tim a te d  to b e  lo ca ted  in 
th e  Pacific S o u th w est area .

T h e  W PB  fifth  reg io n a l red is trib u tio n  
office m o v ed  6688 tons o f id le  steel 
stocks d u rin g  N o v em b er in to  tire fo l­
low ing  sta te s  a n d  co u n tries : O hio , P e n n ­
sy lvan ia , M assachuse tts , N ew  York, N ew  
Jersey , C o n n ecticu t, R hode Is lan d , M ary ­
lan d , G eorg ia, M ich igan , Illino is, I n ­
d ian a , Io w a , M inneso ta , K ansas, N e ­
b raska, U tah , M issouri, M ississippi, C a li­
fo rn ia , T exas, W ash in g to n , M exico, V en­
ezuela , B razil a n d  C uba.

Id le  s tee l in v en to ries ta b u la te d  b y  th e  
fifth  reg io n a l re d is tr ib u tio n  b ra n ch  on 
N ov. 30 a m o u n te d  to  a b o u t 200 ,000 tons; 
o f  w h ich  7 0  p e r  c en t w as a lloy  s te e l an d  
b a la n ce  carbon .

T h e  k in d  of w a r  w e  a re  n o w  figh ting  
a n d  p lan  to  fight in  th e  Pacific is en­
tire ly  d iffe ren t th a n  th e  one  w ith  G er­
m any , a n d  req u ire s  d iffe ren t ty p es of 
eq u ip m en t. M any  d islocations in  p ro ­
d u c tio n  schedu les a re  ex p ec ted  o v er th e  
com ing  m o n th s , w ith  u n em p lo y m en t 
possib ly  d ev e lo p in g  in  som e a rea s, b u t  
i t  does n o t  in d ica te  a n y  o v erall le t­
dow n  in  w a r  p ro d u c tio n .

W ith  cu tbacks a n d  cancella tions in 
certa in  types o f w a r  eq u ip m e n t co n tin u ­
ing  a n d  possib ility  o f ga in in g  m o m entum , 
m an y  w a r  w orkers env ision ing  an  u n -

h e ra ld ed  en d  to  w a r p ro d u c tio n  a re  a c ­
q u irin g  m en ta l jitters . T h is h as caused  
g rav e  co n cern  am ong  those  responsib le  
fo r w a r p ro d u c tio n , fo r th e re  has oc ­
c u rre d  a  slow ing u p  in  th e  co m ple tion  
of w a r  con tracts in a  fe w  instances. 
F av o rab le  resu lts  from  th is  situ a tio n  in ­
c lu d e  a  dec lin e  in  absen teeism  a n d  lab o r 
tu rn o v e r re p o rte d  a t  a  n u m b er of p lan ts.

W PB  officials a im  to  g e t as m any  
p lan ts  in to  essen tia l c iv ilian  goods p ro ­
d u c tio n  n ex t y e a r as m ate ria ls a n d  m an ­
p o w er w ill p e rm it. D e ta iled  in fo rm a­
tion  is b e in g  o b ta in e d  on  sm alle r p lan ts  
in  less c ritica l lab o r  a reas w h ich  are  
re ad y  to resu m e p ro d u c tio n . A lready  
p lan s a re  b e in g  p re p a re d  fo r o u tp u t of
300 .000  e lec tric  re frig e ra to rs , 2 ,000,000 
h o u seh o ld  e lec tric  irons, a n d  a n  u n s ta te d  
n u m b e r of e lec tric  ran g es, pails, w ash  
tu b s , e tc . w h ile  W P B  p ro d u c tio n  a p ­
p ro v a l fo r v acuum  c lean ers  a n d  w ash ing  
m ach in es a re  d u e  b e fo re  m id -y ear 1944. 
C arb o n  ste e l in n e r  liners a re  n o w  p e r­
m itted  fo r n e w  fu rn aces in  n ew  b u ild ­
ings.

F a rm  Im p le m e n t P ro g ram  S tep p ed  U p

T h e  fa rm  im p le m e n t a n d  h eav y  con­
stru c tio n  m ach in ery  p ro g ram s hav e  b e en  
s te p p ed  u p  sharp ly . A n o th e r in d ica tio n  
of th e  eas ie r s te e l su p p ly  situ a tio n  is th e  
re c e n t W PB  a p p ro v a l fo r  th e  co n stru c ­
tio n  o f  30 ,000  a ll-s tee l f re ig h t cars in 
1944, re q u irin g  a n  estim a ted  ad d itio n a l
5 2 .000  tons o f  p la te s  a n d  shapes over 
th e  com posite  ty p e  cars.

Q u a lity  a n d  p rice  restric tio n s on  civ­
ilian  goods item s a re  ex p ec ted  to  p lay  
a n  im p o rta n t ro le  in th e  tran s itio n  from  
an  a ll-o u t w a r  e ffo rt to  th a t  o f  g ra d u ­
ally  s tep p in g  u p  essen tia l c iv ilian  goods 
p ro d u c tio n .

A ppeals b y  concerns req u estin g  p e r ­
m ission to  g e t in to  p ro d u c tio n  o f essen­
tia l  c iv ilian  goods, o r th e  liftin g  of 
q u o ta  lim ita tions o n  o u tp u t o f those  item s 
n o w  b e in g  p ro d u c ed , h av e  in creased  
a b o u t 25  p e r  c en t in  th e  p a s t tw o 
m on ths, reco rd s of th e  fifth W PB  re ­
g ional office show . A n  in creas in g  n u m ­
b e r  o f  ap p ea ls  h av e  b e en  g ra n te d  re ­
cen tly . Som e o f th e  item s include :

Contract for 44  additional LSTs ( landing ships tanks) has been awarded to 
the Dravo Corp., N eville Island, Pittsburgh. Building of the invasion craft 

w ill keep the company s yards busy w ell into 1945

F ire  screens, stainless, steel edg ing  and 
b in d in g , c o rru g a ted  cu lverts , m eta l fac­
tory stools, m eta l sc reen  fram es, insect 
screens, w arm  a ir  reg is ters, steel fence 
posts and  m eta l jackets fo r  h o t water 
h eaters .

T hose  concerns w h ich  w ere  granted 
th e ir  ap p ea ls  a lread y  h a d  th e  necessary 
inv en to ry  o r  co u ld  ob ta in  i t  from  frozen 
stocks, tire p ro d u c t to  b e  p ro d u ced  was 
essen tia l, a n d  th e  lab o r w as available 
w ith o u t re s tr ic tin g  w a r o u tp u t in  the 
com m unity .

In  liftin g  th e  lim ita tions on ou tpu t of 
c erta in  essen tia l c iv ilian  goods there 
arises th e  p ro b lem  o f th e  advisability 
o f  p e rm ittin g  n e w  in te res ts to enter in­
d u str ia l fields, w h ile  th e  logical m anufac­
tu re r s ,  a re  e ith e r on  w a r  w ork  or hap­
p e n  to  b e  in  a  c ritica l lab o r area, with 
th e  c o n seq u en t d isru p tio n  to the  eco­
nom ic sta tu s  o f these  concerns now on 
w a r  w o rk  in  th e  early  p ostw ar period. 
O ne a lte rn a tiv e  suggested  is to  have the 
o rig ina l m an u fa c tu re r  subcon trac t pro­
d u c tio n  of th e  item  u n d e r  its ow n trade 
m ark .

R ecen t o rd e r cu tbacks a n d  cancella­
tions h av e  g iven  rise to a  delicate  prob­
lem  as to  w h a t sh o u ld  b e  done with 
ra w  m ate ria ls in  v arious stages of proc­
essing. A m an u fa c tu re r m ay no t w ant to 
a c c e p t m ate ria l fo r  inven tory  if it will 
m ak e  h is stocks exceed  th e  60-day in­
v en to ry  reg u la tio n  u n d e r CM P. The 
s tee l p ro d u cer, if h e  c an n o t readily  find 
a n o th e r custom er, is n o t in a position 
to  stock  it a n d  is th ere fo re  inclined to 
sh ip  th e  m ate ria l, c la im ing  his commer­
cia l r ig h ts  u n d e r  th e  co n trac t with the 
custom er.

M u st G e t W PB  A pproval

E v en  th o u g h  u n d e r  th e  c o m m e rc ia l  
co n tra c t th e  custom er is obligated to 
tak e  d e liv e ry  of th e  m ateria l, h e  s h o u ld  
n o t a cc ep t it, from  standpo in t o f CMP 
R eg. 2 ,  if  th e  sh ip m en t w ill raise his 
inven to ries ab ove  th e  60-day level, un­
til h e  has filed a n  ap p ea l from the 
restric tio n s u n d e r th e  regu lation  w ith c 
W P B  red is trib u tio n  b ran ch  and  permis­
sion is g ran ted . ,

I f  th e  cancella tion  h as to do with a 
specia l item  a n d  the  steel m ill has a 
re ad y  s ta rte d  p roduction  and  has a 
v ised  th e  consum er th a t h e  has start 
a n d  th e  m in im um  q u an tity  h e  will have 
to  "co m p le te , th e  consum er m ay accept 
d e liv e ry  of th e  m inim um  quantity . 
e v er, th is provision applies only in t ose 
cases w h ere  th e  consum er may u 
m ate ly  h av e  use fo r th e  m aterial.

In  instances w h ere  consum er and pr 
d u c e r  can  n o t reach  an  agreemen 
to  w h a t shou ld  k -  material
a ffec ted  by  the  
la tion , C M P  oi 
sponse to an 
reg u la tio n  can  bi 
red is trib u tio n  bi

A n o th er indii 
o rd e r cu tbacks 
of id le  critical 
th e  W PB  fifth 
such  idleness ro

tback or cancel- 
a te  prom pt re- 
From the  CMP 
d from  the WPB

: th e  extent of 
:ellations is that 
tool hours. m
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000 hours w ith in  th e  w o rk  w eek  since 
July last. M ost o f th e  increase  o ccurred  
in th e  P ittsb u rg h  a n d  E rie , Pa ., areas. 
These tw o  d istric ts acco u n ted  fo r 16,- 
000 hours o f th e  to ta l increase.

T he S m alle r W a r P lan ts C orp . rep o rts 
1021 d istressed  p lan ts  (those o p era tin g  
under 66 2 /3  p e r  c e n t  o f capacity ) in 
the SW PC  fifth  reg io n  on N ov. 1, com ­
pared w ith  963 p lan ts  Sep t. 1. D u rin g  
this p e rio d  152 com panies w ere  taken

from  th e  list th ro u g h  th e ir  ow n in itia tive  
in  ob ta in in g  con tracts o r  th ro u g h  SW PC  
assistance. A dditions to th e  lis t to ta led  
210 com panies.

F ro m  Ju ly  1 to D ec. 4 , SW PC  p laced  
1094 subcon trac ts v a lu ed  a t $25,177,372 
in th e  fifth region, an d  528 p rim e  con­
trac ts va lu ed  a t  $61,653,327. M ajority  
of these con tracts w e re  p laced  w ith  com ­
p an ies op eratin g  over 66 2 /3  p e r  c en t of 
c ap ac ity  b u t  w ere  in n eed  o f w ork , fo r

th ey  h a d  th e  necessary  eq u ip m en t, 
“k n ow -how ”, a n d  o th e r  factors.

L a te s t o rd e r back lo g  figures availab le  
fo r  com panies in  th e  W PB  fifth  reg ion  
a re  fo r  S ep tem b er, a n d  show  th a t  o u t of 
th e  980 rep o rtin g  co ncerns 419 h a d  b a ck ­
logs o f less th an  six m o n th s’ o u tp u t, 401 
fro m  6  to 12 m on ths, 122 from  12 to 24  
m o n th s a n d  38 in  excess o f 24  m on ths. 
O f th e  g ro u p  those b e h in d  in  w a r  p ro ­
d u c tio n  schedules to ta led  298.

W P B  E s t i m a t e  o f  1 9 4 4  W a r  M a t e r i e l  P r o d u c t i o n  T r e n d s

TOTAL WAR PRODUCTION ■ TOTAL MUNITIONS PRODUCTION AIRCRAFT
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Novem ber Arms 
Gain M odestly, 
Approach Peak

Manpower, materials short­
ages offering less difficulty. . . 
Five of six major munitions 
programs register advances

M U N IT IO N S  p ro d u c tio n  in  th e  U n ited  
S ta tes rap id ly  is a p p ro ach in g  its u p p e r  
lim its, D o n a ld  M . N elson, W a r  P ro d u c tio n  
B oard  • chairm an , sa id  las t w eek  in  a n ­
n o u n c in g  a  “ m o d era te” ga in  h a d  b een  
reg is te red  in N o v em b er over O ctober.

T h e  b o a rd ’s in d ex  in creased  18 po in ts 
to  a  n ew  a ll-tim e h ig h  of 665, co m p ared  
w ith  a  rev ised  O c to b er figure  o f 647. 
In  te rm s of d o lla r v a lu e  th e  increase  in 
N o v em b er am o u n ted  to  3  p e r  cen t.

W e hav e  re a c h e d  th e  p e ak  in  som e 
p rogram s,”  sa id  M r. N elson. “Som e are  
m ov in g  a t a b o u t an  even  keel; som e are  

i ad v an c in g  a n d  still o thers a re  b e in g  c u t 
back . I t  m u st b e  rem em b ered  th a t  th e  

| d e m a n d s  o f w ar, as re flected  a n d  p ro v ed  
j b y  b a ttle  req u irem en ts , ch an g e  co n stan t­

ly. P ro d u c tio n , there fo re , m u st fo llow  
th e  tren d s  o f m ilita ry  action .

“ In  g enera l, p ro b lem s w h ich  w ere  o f  a 
m ajo r n a tu re  som e m o n th s ago, such  as 
m anpow er, design  ch anges, a n d  m a te ­
rial shortages, p re sen te d  less d ifficu lty  in 
N ovem ber.

“ O f o u r six m o n th ly  m ajo r m un itions 
g roups, five adv an ced . A irc ra ft ga in ed  
6 p e r  cen t; sh ips g a in ed  4  p e r  cen t; guns 
ga in ed  3  p e r  cen t; co m b at a n d  m oto r 
vehicles g a in ed  1 p e r  cen t; com m unica- 

j tion a n d  e lec tro n ic  eq u ip m e n t g a in ed  6 
I p e r  cen t.

"O nly  one  p ro g ram  show ed  a decline, 
am m unition , w h ich  w as off 2  p e r  cent. 
T h is  p ro g ram  has b e en  c u t b ack  d u e  to 

j changes in  req u irem en ts.
“W a r  co nstruction  w as  off 8 p e r  cen t 

| from  O ctober, as sch ed u led . T h e  g rea t 
bu lk  o f o u r w ar construction  p ro g ram  
is b e h in d  us.”

W a r ex p en d itu res in  N o v em b er reach ed  
an  a ll-tim e reco rd  o f $7,794,000,000.

MUNITIONS INDEX
(N ovem ber 1941 =  100)

1940 1941 1942 1943
J a n ............ 41 166 452
F eb . . . . 45 182 47 7
M ar, 52 213 519
A pr. . . . 60 247 549
M ay . . . 57 276 547
Ju n e  . . . 59 309 560
Ju ly 23 64 339 587
A ug. 2 2 72 372 610
Sept. 22 83 387 619
Oct. 27 91 40 3 647
Nov. 34 100 448 665
D ec, SO 133 497

Figures fo r 1943 have been revised.

Seek  Extension of Steel 
W a g e  Agreements

As neg o tia tio n s o p en ed  las t w eek  a t 
P ittsb u rg h  b e tw ee n  th e  U n ited  S teelw ork­
ers of A m erica  a n d  five subsid iaries of 
th e  U n ited  S ta tes S teel C orp ., on th e  
un io n 's  d em an d s fo r a  17 cen t-p e r-h o u r 
w ag e  increase  a n d  o th er co n tra c t changes, 
i t  w as a n n o u n ced  th e  un ion  h a d  asked  
th e  W a r  L ab o r B oard  to  d irec t, if  neces­
sary , th a t  th e  steel com pan ies ex tend  
th e ir  u n io n  ag reem en ts , if  n e w  con tracts 
can n o t b e  re ac h ed  b y  Jan . 3  w h en  th e  
p re se n t ag reem en ts  a re  sch ed u led  to 
expire.

W ag e  dem an d s o f th e  un io n  are  ex­
p e c te d  to  go to  W a r  L ab o r B oard  a fte r 
p re lim in a ry  nego tia tions, as any  w age  
increase  m ad e  w o u ld  b e  in v io la tion  of 
th e* b o a rd 's  w age  y a rd stick , th e  so-called  
“L ittle  S teel” fo rm ula .

Steel Order Lag Causes 
Unauthorized Strike

O p era tio n s w e re  h a lte d  in  th e  fu r ­
n ace  d e p a r tm e n t o f tire M cK eesport 
w orks o f th e  N a tio n a l T u b e  C o., P itts ­
bu rg h , la s t w eek  b y  an  u n au th o rized  
strike  fo llow ing  th e  tak in g  off o f one fu r ­
n ace  b ecau se  of a  dec lin e  in orders.

T h e  fu rn ace  suspension , c a rried  o u t 
u n d e r  ag reem en t w ith  th e  un ion , neces­
s ita ted  e lim in a tin g  th e  jobs o f tw o c ran e ­
m en  w h o  d ec lin ed  to  tak e  offered  
“d o w n g rad ed ”  p ositions e lsew h ere  in 
th e  w orks. T h e  tw o  c ran em en  q u it  an d  
w ere  jo ined  b y  seven  p o u rin g  c ran em en  
assigned  to th ree  o th e r o p e ra tin g  fu r ­
naces, a n d  sixty o th e r  em ployes in  th e  
stee l d ivision o f th e  p lan t. As a re su lt

of th e  suspension, 560  o th e r workers in 
th e  ro lling , b loom ing , b a r  m ills an d  con­
d itio n in g  d e p a rtm e n t a re  understood  to 
h a v e  b e en  th ro w n  o u t o f w ork. This 
is sa id  to  b e  th e  first strike  difficulty in 
th e  P ittsb u rg h  d is tr ic t d irec tly  traceable 
to  p ro d u c tio n  “cu tb ack s” .

By-product Coke Ovens at 
G eneva  Steel Producing

C oke w as p ro d u c ed  las t w eek the  first 
tim e  in  th e  b y -p ro d u c t coke ovens of 
G eneva  S teel Co., G dheva, U tah. T his 
is th e  in itia l ph ase  o f operations a t the 
$180 ,000 ,000  steel p la n t n ear Provo.

N ex t m ajo r s tep  in operations is ex­
p e c te d  to  b e  tak en  la te r  th is m onth with 
p ro d u c tio n  of p ig  iron in th e  first of three- 
b las t fu rn aces. Fo llow ing  this, th e  first- 
th ree  o f n in e  o p en -h earth  furnaces will 
go in to  service. W h en  th e  G eneva p lan t 
sw ings in to  fu ll op eratio n  i t  w ill produce 
approx im ate ly  1,200,000 tons of steel in­
gots annually .

Steel Maintenance Cost Up 
10  Per Cent During 1942

N early  $465,000,000 w as spent by  the 
steel in d u stry  in 1942 fo r repairs and 
m ain ten an ce , acco rd ing  to  th e  American 
Iro n  a n d  S teel In stitu te . T his was an 
increase  o f m ore  th an  10 p e r  cent over 
th e  $420 ,000 ,000  expended  in 1941.

S teel op eratio n s in  1942 averaged 
p e r  c en t o f capacity .

P la n t m a in ten an ce  costs in 1942 a' el\  
ag ed  ab o u t $7.45 fo r each  ton of finished 
s teel p ro d u ced , an  increase of well o 'e r  
a d o lla r a  ton  com pared  w ith  1940, an 
65 cents m ore  th a n  in 1941.
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O utright Sale 
On Exclusive 
Basis Proposed

House bill, if  enacted, would 
reverse present practice of 
granting nonexclusive, royalty- 
free licenses

BILL introduced by Rep. Bertrand 
W. Gearhart (Dem., Calif.), identified 
as H. R. 3672, proposes to direct the 
alien property custodian “to offer for 
sale, and to sell, with all convenient 
speed, all enemy patents, trademarks, 
and copyrights vested in him” except 
such patents, trademarks and copyrights 
belonging to persons whose funds are 
exempt frojn seizure. Exempt persons 
include “bona fide residents of the Unit­
ed States or of one of the United Na­
tions, or of a country invaded by an 
enemy nation, or who prove to the sat­
isfaction of the alien property custodian 
that they have fled from an enemy or 
occupied country on account of persecu­
tion by the government or ruling power 
of such enemy or occupied country.” 

The bill stipulates “the alien property 
custodian shall not offer for sale or dis­
pose of such patents, trademarks, or 
copyrights as the President, by execu­
tive order, shall exempt from sale on ac­
count of the fact that such exemption 
is necessary to the prosecution of the 
''’ar- It provides that “as to other 
than such patents, trademarks, and copy­
rights, the alien property custodian is 
directed not to grant any further license 
°r licenses for the use thereof except 
upon payment of fees commensurate with 
the reasonable value of such licenses, 
such as fees to be transmitted by him
ortlnvith to the Secretary of the Treas­ury.

It provides further that “no such fee 
be agreed upon shall be deemed com­

mensurate with the reasonable value 
thereof, unless the Secretary of Com- 
?®rce’ uPon due investigation, has certi- 
ed that he considers the fee to be paid 

as a reasonable compensation, for such 
license agreement.”

If enacted, the bill would sharply re- 
'erse the present practice of the alien 
Property custodian which is to grant 
nonexclusive, royalty-free licenses. In- 

cad, a manufacturer would be permit- 
c to buy a patent right and own it 
?? usively. This would overcome an 

^jection on tire part of many manufac- 
1 -  ' '’bo have protested against

eases being issued nonexclusively, and 
tion W a c âuse Permitting revoca-

^ e r s  generally believe the clause 
wn ‘u  Lf°r revocabcm probably never 
erfU acted upon by the alien prop- 
vea’ cuslo<f‘an- Over the past 50 to 60 
"and rti op‘n’0ns °f the Supreme Court 

e attomey general have held that,

in the absence of express congressional 
authority, a federal agency does not 
have tire power to dispose of property 
on royalty-free terms except upon the 
understanding that such property may 
be recaptured in the event the govern­
ment determines that other disposition 
must necessarily be made in the public 
interest. But there has been general 
agreement that the right to revoke must 
not be exercised.

The fact that licenses to seized pat­
ents, trademarks and copyrights at the

present time are granted nonexclusively 
and with the revocation clause is known 
to have prevented some companies from 
making applications for licenses. Chief 
objection has been to the nonexclusive 
feature. At the same time a large num­
ber of applications have been made to 
the alien property custodian. Some 
400 licenses, covering some 2600 pat­
ents, already have been granted. Some 
700 applications, covering some 12,000 
patents, are pending, and the number 
of applications received is increasing.

Present, Past and Pending

■  EDGAR THOMSON BLOWS IN 1330-TON FURNACE
Bkaddock, Pa .— B furnace of Edgar Thomson Works, Camegie-IUinois Steel Corp., 
was blown in last Thursday. This is the second of the Defense Plant Corp.’s 227- 
foot stacks built here. It will produce 1330 tons daily.

B SHEET METAL WELL CASINGS PLACED UNDER RATIONING
W a s h in g t o n —Sheet metal well casing now is being rationed. Persons wishing to 
use a quantity of this type of casing, costing more than $ 1 0 0  (retail value) for any 
one well will be required to obtain a purchase certificate.

*  OPA ACTION EXPECTED SOON ON STEEL CASTING PRICES
W a s h in g t o n — Office of Price Administration will decide before Jan. 15 on proposed 
increases in maximum prices for steel castings and railroad specialties. Meantime, 
adjustable pricing will be permitted.

■ SCRAP AND SECONDARY ALUMINUM PRICES CUT
W a s h in g t o n —Ceiling prices on aluminum scrap and secondary aluminum ingot at 
the producer level have been reduced generally 1% cents a pound by the Office of 
Price Administration, effective Dec. 23.

B OXY-ACETYLENE EQUIPMENT MAKERS GET MORE BRASS
W a s h in g t o n —Manufacturers of oxy-acetylene equipment will be granted additional 
quotas of brass, totaling about 50 tons a quarter, to replace a like quantity of 
critical malleable iron, castings, and cold-rolled steel.

B ABRASIVE GRAIN SMALL ORDER EXEMPTIONS RAISED
W a s h in g t o n —Size of the exemption from authorization for small orders of abrasive 
grain, with the exception of optical finishing powders, has been increased to 2 0 ,0 0 0  
pounds in each two-month authorization period, beginning Jan. 1, 1944.

B RESTRICTIONS EASED ON ELECTROPLATING EQUIPMENT
W a s h in g t o n —War Production Board eased restrictions last week on acquisition of 
electroplating and anodizing equipment to allow users to obtain needed spare or 
repair parts without the necessity of filing a P D -la application.

B 25,000,000-TON BITUMINOUS COAL SHORTAGE SEEN
Washington—United States will enter 1944 with a bituminous coal shortage of about
25,000,000 tons, according to the Solid Fuels Administration for War. By Jan. 1, 
consumer and dealer stockpiles will have been reduced to about 60,000,000 tons.

B FEDERAL SHIPBUILDING TO BOOST OUTPUT 20 PER CENT
K e a r n y , N. J.—Federal Shipbuilding & Drydock Co.’s dollar volume of construction 
is "to be boosted 20 per cent in 1944, and additional types of ship construction have 
been scheduled,” Lynn H. Komdorff, president, revealed last week.

H SPONGE IRON EXPERIMENTAL PLANT COMPLETED IN W YOM ING
L a r a m i e , W y o .—Sponge iron experimental plant here of the Bureau of Mines has 
been completed. Equipped with a rotary kiln, it is expected to turn out about 
50 tons of sponge iron daily. Wyoming ores will be used at first.

B ILLINOIS INSTITUTE STARTS BUILDING SECOND UNIT
C h ic a g o — Illinois Institute of Technology has started construction of the second 
permanent unit of its $3,100,000 campus development program. The new building 
will house the automotive research laboratory of the Armour Research Foundation.
B COLONIAL BLAST FURNACE OFFERED FOR SALE

R id d l e s b u r c , Pa.—Colonial blast furnace here, operated by the U. S. Pipe & 
Foundry Co. until early this year under contract with Defense Plant Corp., is being 
offered for sale. The offering includes 200 coke ovens, mines and all equipment.

De«m ber 20, 1943 51



S T E E L  R E C O V E R Y  C O R P .

Federal Agency Disbanded A fte r 
Idle Stocks A re  Redistributed

Savings on government purchases nearly equalled cost of 
operation. . . Total of 547,000 items, aggregating millions of 
tons of steel, redirected into war effort. . . Less than one 
tenth required remelting

THE federally sponsored Steel Recovery 
Corp., now in liquidation in Pittsburgh, 
is winding up its affairs with a record 
of having effected savings on govern­
ment purchases of supplies nearly equal 
to the entire cost of its operation, it is 
announced by Charles, F. Cruciger, presi­
dent. This record is unique, in the opin­
ion of the steel men who directed the 
emergency program for moving many 
tons of idle and excess steel into war- 
useful channels.

Release of personnel, which reached a 
total of 549 at the peak of operations, 
has been in progress since Sept. 30, and 
the corporation will close its doors 
Dec. 31.

Presently outstanding contracts and ob­
ligations will be completed. These 
were undertaken by the corporation as 
an agent of the RFC-owned Metals Re­
serve Corp. under the salvage program 
of the W ar Production Bo: 
redistribution of idle and v..*.ess steel 
will be earned on by WPB regional of­
fices.

Steel was handled by the corporation 
in an almost endless variety of types 
and shapes, and with savings not only 
of irreplaceable production time but, in 
many cases, of cost to the government.

“In  one transaction alone,” said Mr. 
Cruciger, “we were able to save the gov­
ernment the equivalent of a very sub­
stantial portion of the total cost of our 
operations. In  connection with the 
manufacture of service men’s identifica­
tion tags and chains, we located and 
purchased idle stainless steel, formerly 
used for ice pans in refrigerators, making 
possible the substitution of this material

for silver. In this single deal a unit 
cost saving of over 30 cents was effected 
on government orders totaling more than 
seven million units.”

The activities now being brought to a 
conclusion have been accompanied by 
reduction and redistribution to compara­
tively modest and manageable propor­
tions of steel inventories rendered idle 
and excessive by war emergency freez­
ing orders and variously estimated be­
fore the agency was formed in the sum­
mer of 1942 at from 12,000,000 to 15,- 
000,000 tons. A total of some 547,000 
separate items were located in the pos­
session of 47,000 different holders.

Functioned as a Clearing House
The steel recovery program functioned 

principally as a clearing house where 
buyer and seller were brought together 
prompdy. The Steel Recovery Corp. 
purchased materials for reprocessing for 
vital armed service needs and, where 
occasion warranted, for remelting. Ac­
cording to officials of the corporation, the 
entire program was accomplished a t a 
per ton cost of less than normal broker­
age fee, and only a small percentage of 
the funds available for the program was 
used.

At the outset, estimates were made 
that an outlay of $300,000,000 might be 
required to maintain capacity production 
in the nation’s steel mills by assuring an 
uninterrupted flow, of scrap. The cor­
poration is completing its work with a 
total expenditure of approximately 1 per 
cent of this amount.

The story of the Steel Recovery Corp.’s 
program, undertaken at the request of

CHARLES F. CR UC IG ER

WPB, covers a period of less than a year 
and a half. I t is essentially that of a 
group of practical steel men who met on 
government call, organized and directed 
a rush compilation of information on idle 
and excess steel on a scale never before 
attempted, acted vigorously to move the 
steel into vital war production, and then, 
the corporation’s mission accomplished, 
voted to disband.

Huge steel - inventories, lying idle at 
a time when expanding war industries 
were demanding more and more' steel, 
constituted a grave problem in the sum­
mer of 1942. To deal with it, the Steel 
Recovery Corp. was incorporated in 
Delaware on Aug. 6  as an agency of the 
RFC-owned Metals Reserve Co. to which 
the WPB had assigned the salvage pro­
gram in which copper, aluminum and 
other basic materials were also included.

Backed by the authority of the WPB, 
notices went to a list of nearly a quarter 
of a million possible holders of steel in 
all forms, urging the reporting of all 
steel in the idle or excess categories. 
Holders were offered help in finding buy­
ers; and where private sales could not 
be effected, and government purchase 
was warranted, the corporation offered to 
buy direct at established prices ranging 
up to 85 per cent of material cost. 
Finally, holders were warned ot tne

B. E. KIBBEE
EVERETT D. GRAFF
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G E O R G E  L. STEW ART

WPB’s power to requisition in cases 
where the voluntary method failed.

“It is an open secret in the steel in­
dustry,” said Mr. Cruciger “that some 
millions of tons of steel moved into le­
gitimate trade channels from idle and 
excess stockpiles in anticipation of the 
required reporting.”

Reports began to flow in shortly in 
such volume that an average of nearly
10,000 items per day was recorded dur­
ing the ■ peak period. To maintain an 
up-to-date inventory record, a system 
was established for classifying, tabulat­
ing and machine-selecting the data re­
ported.

“During the course of the program,” 
said Mr. Cruciger, “it was found possible 
to modify in very large measure the 
original and drastic concept of our job, 
which was that of purchase and remelt­
ing of steel in volume, a method admit­
tedly uneconomic and justified only by 
the wartime urgency of demand for steel. 
Less than one tenth of the steel we lo­
cated was sent through for remelt.

“We discovered before we had gone 
very far that a high percentage of inven­
tories could be matched with demands 
for finished and even fabricated items. 
In all such cases, the buyer and seller 
were brought together and told, within 
the limits of prevailing restrictions, to go

ahead and do business. In other words, 
we put the idle steel right to work. 
About 5000 inquiries were received per 
month from prospective purchasers.

We also found that in many cases 
remelting could be avoided by process­
ing from nonusable to needed forms. 
Here also we were able to effect a 
prompt movement into production, 
through purchase a t approximately mate­
rial cost prices, of a very appreciable 
tonnage. Rerolling, shearing, cutting, 
slitting and other methods were used."

Material for Wide Range of Uses
The program located, and made avail­

able to war manufacturers, materials for 
a wide range of uses, among which were 
farm equipment, gasoline drums, galley 
gear, identification tags and bead chains, 
ship structural steel and plates, vacuum 
bottles, mess trays, meat cans, license 
plates, and many other uses. One of 
the presently unfinished programs of 
Steel Recovery Corp. is the furnishing 
of steel for the zipper industry. Many 
of these items could not have been 
manufactured without the materials pur­
chased and reprocessed by Steel Recov­
ery Corp., which afforded many manu­
facturers the only relief available from 
prevailing restrictions.

During a period of approximately a 
month in the spring of 1943, there was 
maintained, at the corporation’s office in 
Pittsburgh, what amounted to a resident 
buyers’ meeting representing the farm 
implement industry, badly hit by limita­
tion orders. From this came numerous 
materials enabling the industry to fur­
nish otherwise unavailable farm equip­
ment. Thus, the Steel Recovery Corp. 
made very appreciable contributions to 
the harvest of the past season.

One day an urgent phone call came 
from Dayton, where 3500 tons of steel 
for the manufacture of the special drums 
used for shipping high-octane gasoline 
were needed to complete a rush order. 
Within an hour and a half, the necessary 
inventory information had been assem­
bled and sent to Dayton by airplane.

One phase of the operations consisted 
of taking over the uncompleted projects

of War Materials Inc., in connection with 
salvage operations.

Much of the corporation’s activity was 
directed by its first president, George L. 
Stewart, who resigned to return to his 
duties as vice president of Edgar T. 
W ard’s Sons Co., Pittsburgh. He was 
succeeded by Mr. Cruciger, who was for­
merly vice president of Spang Chalfant 
Inc. Vice president is Donald C. Ham­
ilton, formerly of Northwestern Mutual 
Life Insurance Co. Treasurer and assist­
ant secretary is George M. Durschinger, 
formerly assistant treasurer and secretary 
of Pittsburgh Coke & Iron Co. Frederick 
E . Milligan of the law firm of Reed, 
Smith, Shaw & McClay, is secretary and 
general counsel.

Directors are: Lester Brion, president, 
Peter A. Frasse & Co. Inc.; Norris Jay 
Clarke, Vice president, Republic Steel 
Corp.; Henry Cornell, assistant vice 
president, Metals Reserve Co., who has 
recently succeeded Charles W. Nichols, 
chairman of the hoard of Nichols En­
gineering & Research Corp., and a for­
mer vice president of Metals Reserve 
Co.; W alter S. Doxsey, president, Amer­
ican Steel Warehouse Association; Ever­
ett D. Graff, president, Joseph T. Ryer- 
son & Son Inc.; B. E. Kibbee, vice presi­
dent, Sharon Steel Corp.; Richmond 
Lewis, president, Charles C. Lewis Co.; 
John May, vice president, American Steel 
& Wire Co.; W alter S. Tower, president, 
American Iron and Steel Institute; and 
Mr. Stewart, who continued as a di­
rector after resigning as president.

Senator Hawkes Addresses 
Illinois Manufacturers

Congress is showing evidence of a 
determination to recover its constitu­
tional powers, many of which were un­
necessarily voted away for the conduct 
of the war, Sen. Albert W. Hawkes 
(Rep., N. J.) said addressing 2000 mid- 
western business executives attending 
the Fiftieth Anniversary annual dinner 
of the Illinois Manufacturers’ Associa­
tion at the Stevens hotel, Chicago, 
Dec. 14.

J O H N  M A Y

December 2 0 , 1943
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Industry Urged To Get House in 
O rder To Expedite Procedure

Manufacturers to ld they should set up termination committees, 
check inventories, review costs, and be prepared to co-operate 
with government agencies now working out cancellation and 
surplus property disposal policies

ROBERT M . G A Y LO R D

Newly elected president of the 
National Association of Manufac­
turers, Mr. Gaylord is also presi­
dent of the Ingersoll Milling Ma­
chine Co., Rockford, 111. He was 
president of the National Machine 
Tool Builders Association in 1932, 
has been a member of the execu­
tive committee of the Machinery 
and Allied Products Institute since 
1934 and a vice president of the 
institute since 1937, and has been 
a director and officer of the Illi­
nois Manufacturers Association 
since 1938.

Mr. Gaylord joined Ingersoll 
in 1917 as a vice president, after 
being associated with Minneapolis 
Steel & Machine Co., Minneapolis, 
Emerson Brantingham Co., Rock­
ville, 111., and Gray Tractor Co., 
Minneapolis. He has been presi­
dent of Ingersoll since 1928.

N E W  YORK
ASSURING manufacturers that federal 

buying agencies were hard at work on 
problems and policies relating to the ter­
mination of war contracts and the dis­
position of surplus plants, government 
procurement officials urged these inter­
ests in New York recently to get their 
own houses in order, by setting up con­
tract termination committees, carefully 
checking inventories, reviewing cost data 
and otherwise laying plans to expedite 
procedure whenever the time becomes 
necessary.

Before a gathering that filled the main 
ballroom of the Waldorf Astoria, these 
officials spoke at a panel session on the 
closing day of die second Congress of 
W ar Industry, held in connection with 
the forty-eighth conference of the Na­
tional Association of Manufacturers.

Speakers were members of the panel 
which included, J. H. Marks, vice presi­
dent, Packard Motor Car Co., Detroit; 
Col. David N. Hauseman, director of re­
adjustment of Army Air Forces and Air 
Corps; Brig. Gen. Albert J. Browning, 
director, purchase division, W ar Depart­
ment; PI. C. Beaver, president, W orthing­
ton Pump & Machinery Corp., Harrison, 
N. J.; Raymond S. Smethurst, counsel of 
the association; Commander H. F. 
Linder, administrator of contract termina­
tion, Navy Department; and A. G. Drefs, 
vice president, McQuay-Norris Co., St. 
Louis; with Malcolm Muir, president, 
Newsweek, and chairman of the associa­
tion's W ar Committee, serving as mod­
erator.

Formulating Uniform Policy
Pointing to work being done in Wash­

ington, Gen. Browning declared that a 
uniform clause would likely be an­
nounced within two weeks by the Joint 
Contract Termination Board, organiza­
tion of which had only been announced 
by Janies F. Byrnes, director, Office of 
W ar Mobilization, a few days previously.

The new board, he declared, is also 
working on plans for a uniform policy 
for prompt partial payment and loans to 
contractors and subcontractors after war 
contracts are settled and during the set­
tlement period; prompt disposal of in­
ventory and equipment in contractors 
hands when contracts are terminated; 
and a uniform method of quick handling 
of the claims of subcontractors.

He revealed that the war department 
had created a new staff division that 
would devote itself exclusively to the 
problems of contract settlements and dis­

posal of excess materials and equipment, 
with jurisdiction over all terminated con­
tracts, bo tli for the technical services and 
the Army Air Forces.

Emphasizing that war contractors 
could not begin too soon in preparing 
themselves for handling termination prob­
lems, Mr. Drefs pointed out that, as of 
the end of last August, 8520 contracts 
had been terminated with a value of $5,-
800,000,000, and that since then the fig­
ure has been raised to approximately $8 ,- 
000,000,000 for the Army alone. He said 
that the total amount at the end of the 
last war was only $5,000,000,000, so that 
already, if the Army and Navy be taken 
together, it is probable that the current 
value is twice what it was at the end of 
World W ar I.

Disposition of Government Property

Commander Linder said he understood 
that a subcommittee under Bernard M. 
Baruch was considering the establish­
ment of a 60-day limit on die time com­
panies will be obliged to keep govern­
ment property in their plants after con­
tracts are terminated.

He pointed out that certain navy fa­
cilities will have to be retained and not 
sold or dismantled.

Passing of legislation setting up a Sur­
plus W ar Property Commission, inde­
pendent of existing agencies, was urged 
by Mr. Beaver. Such a commission, he 
said, should be given authority and di­
rection to dispose, subject to existing 
contractual relationships, of all property 
and financial interests acquired by any 
federal government agency for use in 
the war effort that are not needed for 
purposes of national defense after the 
war is over.

In alluding to the new Joint Contract 
Termination Board, General Browning 
said that the armed forces would re­
tain control over decisions as to what 
contracts are to be terminated and 
when, but the board would develop 
uniform policies and procedures after the 
Army and Navy had made their decisions.

He said the W ar Department regarded 
negotiated settlements as preferable to 
those made by detailed audits.

In response to a question as to what 
factors are considered by the W ar De­
partment in selecting contracts to be ter­
minated, General Browning suggested the 
present policy be considered as apply­
ing only during the war, because “a lot 
of people are going to settle it after­
ward.”

Because of the fact that right now 
the most critical shortage is that of man­
power in certain areas, the location of a 
plant in most cases will be the deter­
mining factor. Another which is going 
to receive a great deal of consideration, 
he said, is the cost within the plant.

Another factor will be the amount of 
business within the contractors plants.

He added, too, that there were ques­
tions of cross-haul, quality of product 
and the desire of the contractors them­
selves as to whether they wish to go 
on or end their work so that they can 
get started in some peacetime pursuit.

Commander Linder also suggested 
that a" faotor seriously considered by 
the Navy, and probably by the Army 
also, has to do with extent to which a 
contract has been completed.

Mr. Marks said that the Packard com 
pany has something like 8000 govern 
ment tools and that it would require 
about 1 ,0 0 0 ,0 0 0  square feet of floor 
space to store it. He thought the go\ 
em ment should adopt a policy now o 
the disposal of such equipment in various 
plants.
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O utpu t Seen on 
Rise Until W a r 
Ends in Europe

Economist says steel produc­
tion w ill be sustained for sev­
eral years. 1944 national in­
come seen little changed

VOLUME of industrial production is 
near its ceiling, but will continue to rise 
slowly until the war in Europe ends next 
year, Brig. Gen. Leonard P. Ayres, vice 
president, Cleveland Trust Co., and na­
tionally known economist, said last week 
in his annual address before the Cleve­
land Chamber of Commerce.

General Ayres’ predictions for the 
coming year follow:

Steel production will be well sustained 
in 1944, and for several years to come, al­
though output will likely be slightly less 
than the current record year.

Production of bituminous coal will be 
not less than 2  per cent nor larger than 
7 per cent greater next year than in 
1943.

A gain of not less than 10 per cent or 
more than 2 0  per cent is predicted for 
electric power consumption in 1944.

Labor shortages will probably continue 
to be serious until Germany is defeated, 
but will decrease rapidly in importance 
after that.

Rising trend in average weekly eam- 
mgs of factory workers may be expected 
to continue until the war in Europe is 
ended. Overtime payments of factory 
workers and other employes will decrease 
rapidly after Germany is defeated.

Transportation problems next year are 
expected to become more acute.

Cost of living will be higher next year, 
hm ^  *s no*: likely that the average in 
1944 will be less than 5 per cent or 
more than 15 per cent above the 1943 
average. Wholesale prices will advance 
not more than 10  per cent above 1943. 
Average price of coal will be higher, but 
the increase will benefit the miners rather 
than 9 per cent.

hiational income in 1944 will not differ 
mnch from that of 1943. Probably the 
increase or decrease will not be more 
than nine per cent.

New Legislation Replaces 
Scrugham Stockpiling Bill

Original Scrugbam stockpiling bill, 
■ U60, has been withdrawn and re- 

P aced by a new bill, S. 1582, containing 
extensive changes. It provides “prefer- 
en treatment to domestic ore produc- 
ers, and only if the purposes specified 
cannot be fulfilled from domestic sources 
c°u d new foreign purchases be made.” 
of r°r ^ .year following the termination 

ostilities it is proposed to continue

paying premium prices to those mines 
“in which the governmental assistance or 
investment or private investment is 
shown to have been made with the intent 
and purpose of augmenting war or es­
sential civilian production.”

The Metals Reserve Co. would do the 
stockpiling, under policies to be estab­

lished by a Mineral Stockpile Control 
Board com posed. of “five outstanding 
members of the mining industry, ap­
pointed by the President with tire advice 
and consent of the Senate.” All stock­
piles would be frozen until Congress 
deemed the utilization of them necessary 
for a future national emergency.”

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

ALIEN PATENTS— Congress to consider bill directing outright sale 
of seized patents on exclusive basis, reversing present practice of granting 
nonexclusive, royalty-free licenses. See page 51.

CONTRACT TERMINATIONS—.Manufacturers warned to place 
houses in order, set up termination committees, check inventories, review 
costs and be prepared to co-operate with government agencies. See page 54.

AYRES" PREDICTION— Steel operations will be well sustained in 1944 
and for several years to come, although slightly less than current record 
year. See page 55.

TAXES—  Industrialists demand enough latitude under new revenue law 
to permit accumulation of reserves to finance postwar rehabilitation of 
machinery and equipment. See page 58.

TRUCKS— Increase in 1944 program for heavy units may leave 10  to 15 
years’ supply of trucks to threaten normal postwar market. See page 63.

RECONVERSION— General Motors raises ante for postwar conversion 
to half billion dollars. See page 64.

WAR PLANTS— Competitive importance of government-owned facilities 
overemphasized, National Industrial Conference Board survey indicates. 
Only one-fifth of $27.5 billion of war facilities will be of substantial impor­
tance in peacetime economy. See page 73.

ELECTRICAL INDUSTRY— Specific postwar plan already formulated by 
contractors and labor. Calls for stabilization of wages and employment on 
an annual basis. See page 73.

EMPLOYMENT— Widespread unemployment in demobilization period 
not anticipated in report of Falk Foundation survey. See page 73.

RE-EMPLOYING VETERANS—-Agencies now being established to 
channel discharged servicemen back into industry and to train them for 
effective production. See page 75.

PEACETIME PLANS— International Harvester Co. buys 375-acre site 
for new farm machinery plant to be constructed after war ends. See page 77.

ELECTRONIC TESTING— Multitude of quantitative and qualitative 
tests can be made by use of newly developed electronic techniques. Process 
already commands attention for work it is doing in checking, evaluating and 
sorting both magnetic and nonmagnetic metallic materials in form of stock 
or finished.pieces. Important postwar applications forecast. See page 82.

NEW FABRICATION TECHNIQUES— Swaging of steel tubing and 
use of pressed sheet steel parts assembled by arc and resistance welding 
cut costs and save much copper, tin, aluminum. Method has wide possible 
range of application in postwar work. See page 84.

BETTER HEAT TREATING— Many new developments in heat-treating 
cycles have been made but comparatively few possible users are aware of 
them, states one authority in the industry. He points out some of the 
important advantages accruing from use of improved processes, indicates 
significant future. See page 106.

DEEP DRAWING—  Details of the improved deep-drawing techniques 
developed in the successful production of steel cartridge cases are revealed. 
Lessons can be applied to manufacture of many articles from steel hereto­
fore considered impossible. See page 110.
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WINDOWS o f WASHINGTON
Hearings Interrupted

ACTIVITIES of the Senate Special 
Committee on Postwar Economic Policy 
and Planning were interrupted recently 
when the Senate Finance Committee took 
up the House revenue bill; all the im­
portant members of the former committee 
are members of the later, and the prob­
lem of the tax bill was given precedence. 
With the tax bill out of the way, the 
postwar committee will resume its studies 
of postwar reconversion legislation. 
While the agenda has not yet been for­
mulated, it is expected that Bernard M. 
Baruch, postwar planner, will be in­
vited to give his views to the committee.

Baruch To Advise Only
Bernard M. Baruch’s conception of his 

job seems to be pretty well indicated by 
his new official government letter-head 
which reads:
OFFICE OF WAR MOBILIZATION

Advisory Unit for W ar and Post-War 
Adjustment Policies 

Three names are printed on it. James 
M. Byrnes is identified by the title as di­
rector of die OWM. Mr. Baruch and 
John M. Hancock appear without iden­
tification as to titles. This specific word­
ing appears to warrant a prevailing im­
pression that Mr. Baruch will serve in 
an advisory capacity only and that he 
does not intend to actually implement the 
execution of the policies he will help 
establish.

Rail Mill for Russia
W ith approval by the Foreign Eco­

nomic Administration, the Treasury Pro­
curement Division is preparing to place 
a contract with United Engineering & 
Foundry Co., Pittsburgh, for production 
of what is said to be the largest rail 
mill in the world. I t will be shipped 
to Russia and will be rushed so as to 
permit delivery within 10 months. The 
order includes a 46-inch blooming mill 
and a combination rail and structural 
mill.

J a p  Arms Inferior
Capture of enemy ordnance to obtain, 

accurate knowledge of the adversary 
weapons is an important wartime func­
tion, The Japanese are not in a good 
position to do this as they are on the 
defensive, and when they do capture 
any of our equipment they find difficulty 
in getting it to a place where they can 
analyze it. They are particularly keen 
on getting their hands on our equip­
ment—because American battle tools are 
superior to theirs.

Tests disclose that the latest Japanese 
rifle, a  manually operated bolt-action 
weapon with bore of 0.303 caliber, is 
inaccurate at ranges of more than 350 
yards, while the American M l rifle, the 
Garand, is accurate at greater distances. 
The Japanese light machine gun fires 30 
rounds in three seconds, but since it has

only a 30-round magazine, its effective 
rate of fire is reduced to 200 to 300 
rounds per minute. It is accurate at 
short distances but at 500 yards it does 
not compare with the 0.30 caliber 
Browning, which fires 500 to 600 rounds 
per minute.

Blames Embargo for HCL
One reason why there is discontent in 

many areas because of food shortages 
and rising food prices is the embargo 
of last April on shipments of food to tire 
United States, Alfred H. Benjamin, presi­
dent, Anglo-American Trading Corp., 
New York, told the Senate Finance Com­
mittee. As a result, he said, meat, but­
ter and other foods are clogging the re­
frigerated warehouses of Argentina,

CENSORSHIP RELAXED
Office of Censorship spokesmen 

in announcing a relaxation of cen­
sorship rules made it clear that 
that office alone has the authority 
to make censorship decisions, and 
the Army and Navy have no pow­
er to censor.

This is important not only to 
editors and writers but also to war 
contractors. In  many instances, 
Army Public Relations officers 
have ruled manufacturers with an 
iron hand on the publicity they are 
allowed to release.

The revised censorship code re­
moves restrictions on nationwide 
summaries of war production, 
progress of production, plant de­
tails and capacity, and lend-lease 
shipments.

Uruguay, Canada, New Zealand and Aus­
tralia.

“Our firm alone has 1500 tons of meat 
in New Zealand. Owing to the em­
bargo,” he said, “we cannot load it on 
W ar Shipping Administration vessels 
even though they now are re­
turning to United States ports with 
empty refrigerated chambers. W hat has 
happened is that we now have complete 
British domination of all foreign food 
commodities which enter into the cost of 
living in the United States.”

Stringent Regulations
The fact that considerable sentiment 

has built up  in favor of relaxing the 
stringent regulations governing charge 
accounts and installment buying since 
August, 1941, is not to be taken as any 
indication that there is likely to be any 
such relaxation. There is no intention 
on the part of the Federal Reserve Board 
to make any change under present con­
ditions. Incidentally, as many affected 
merchants throughout the country favor 
as are opposed to a continuation of the 
present restrictions.

Tokens Packaged in Steel
Osborne Register Co., Cincinnati, un­

der contract with OPA, will manufac­
ture 8 ,0 0 0 ,0 0 0  steel containers in which 
the new ration tokens will be delivered to 
some 17,000 banks all over the country 
for distribution to the public. Contract 
was placed after WPB had located and 
made available some 800 tons of sheet 
steel in surplus inventories. Osborne 
also has the contract for manufacturing
2,000,000,000 ration tokens. The tokens 
will be stamped out of vulcanized fiber 
sheets. A number of companies have 
submitted for OPA approval models of 
proposed instruments on the order of 
simplified cash registers which are aimed 
at .making it more convenient for mer­
chants to handle the tokens.

Batteryless Telephone
A sound-powered telephone operated 

without cumbersome batteries proved one 
of the most useful pieces of equipment 
on Guadalcanal, according to Lt. Col. 
R. B. H. Rockwell, Signal Corps, back 
from the South Pacific island where he 
served as a division signal officer. Power 
in the telephone is generated by the 
human voice; signaling is accomplished 
merely by whistling into the transmitter. 
In size and appearance it is similar to 
the handset in use in American homes 
and offices. In addition to being lighter, 
smaller and more durable than battery- 
powered telephones, it also licked the 
problem which arose from rapid deteri­
oration of batteries because of the damp 
climate.

Jee p s  Pull Freight Cars
This Army news brief is worthy of 

some thought in connection with post­
war development of railroad transporta­
tion: “Jeeps are now used as switch
engines in Australia. Fitted with flanged 
steel wheels, a jeep can move loaded 
freight cars.”

Army Offers New Film
American war workers will be shown 

a new sound film, entitled "War De­
partment Report", beginning Dec. 26. 
As seen in a pre-view by members of 
the National Press club, it shows how 
strong our enemies are, and proves be­
yond any shadow of doubt that there is 
substantial ground for continued em­
phasis on increased production of war 
materiel. Scenes from combat films—- 
the invasion of Italy, the invasion o 
Sicily and the capture of Rendova 
show the tremendous volume of weapons 
and other equipment which is destroys 
in even our most successful battles, a 
corpora ted are portions of film capture 
from the Germans and the Japanese 
leave nothing to the imagination as 
w hat they are doing to increase pr 
duction. The film will be distributed by 
Industrial Services Division, Bureaul o 
Public Relations, W ar Department, Wasn 
ington.
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TOOL room and manufacturing milling machines. . - surface broaching machines. . . cutter sharpening machines

T he teeth o f large sprockets, especially those 
which are com paratively thin, present several p rob ­
lems in m achining. N o t the least o f them  is how 
to obtain the correct profile and a good sm ooth finish, 
w hile m ain tain ing  a satisfactory ra te  o f production. 
A fter analyzing the various requirem ents, C IN CINN ATI 
Service Engineers decided that a job of this type could 
be done m ore economically by the broaching process. 
T he illustration at le ft shows how the p a rt was tooled 
up on a Ci n c i n n a t i  N o. 10-66 Single Ram H ydro- 
Broach M achine w ith receding table.

T he secret to the success o f this equipm ent lies in 
the arrangem ent of broach inserts. They are made 
in three sections, each having a simple curvature. 
Inserts are mounted on sub-plates, and each section 
may be independently adjusted. T h e  opposite faces 
o f two different teeth are broached in one pass o f the 
ram. A hand  indexing fixture, operated  during  the 
return  stroke o f the ram  (and  w hile the table has 
receded), holds one sprocket.

C IN CINN ATI Service Engineers have many years o f 
experience in solving unusual m achining problem s 

by the economical surface broaching process. 
They w ill be g lad  to study your production 
m ethods fo r possible im provem ents.

M em ber 20, 1943

•  C IN C IN N A T I N o . 10-66 Single 
Ram H ydro-Broach M achine. Com­
plete engineering specifications may 
oe obtained by w riting  fo r catalog 
M-886. For a quick picture of these 
machines, look in Sw eet’s catalog file 
for M echanical Industries.
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Senate Finance Committee Gives 
House Tax Bill Close G oing-O ver

Legislators impressed by widespread demand for enough 
latitude under revenue law to permit accumulation of reserves 
to finance postwar rehabilitation of machinery and equipment.
Manufacturers cite handicaps

W ASH ING TON  -
DESPITE early indications, the Senate 

Finance Committee now has much more 
than a perfunctory attitude on the subject 
of the House-passed 1943 revenue bill. 
When word got around that Chairman 
Walter F. George (Derm, Ga.) frequent­
ly was the only member in attendance 
at the hearings, practically all of the miss­
ing senators showed up— for the mem­
bers of Congress do not like to get a 
reputation for slacking on their jobs.

As a result, Vice Chairman David I. 
Walsh (Dem., Mass.), during the illness 
of Chairman George, broadcast over the 
radio recently that the House bill was 
full of bugs and that the Senate Finance 
Committee proposed to tear it apart. 
Later in the week the committee went 
into executive session and since then the 
process of revision has been under way. 
Chances are the revised bill will be re­
ported out the latter part of this week.

First off-key note was encountered 
when representatives of some 16,000,000 
bowlers in the United States complained 
about the proposal to change the tax from 
$ 1 0  per bowling alley to one of 2 0  per 
cent of the charge for each individual 
game. It was pointed out that this would 
break a precedent and for the first time 
tax participants in a .sport rather than 
spectators. It further was pointed out that 
70 per cent of bowling is the recreation 
of people in the white collar class whose 
incomes have not kept pace with the 
generally rising trend of wages. Bowling 
was shown to be the leading sport partici­
pated in by $50 a month soldiers and 
sailors.

Postage Increase Protested

Another thing that impressed senators 
was the widespread demand for enough 
latitude under the revenue law to permit 
accumulation of money for the repair 
or replacement of equipment wearing 
away at a rapid rate under wartime pres° 
sures. These demands came from the rail­
roads, truckers, hotel operators and 
many similar services which do not have 
the time, labor or the materials with 
which to make replacements or with 
which to maintain adequate maintenance.

The committee was impressed when 
shown that the House-approved whiskey 
tax increase of $3 per gallon would tax 
the poor man’s .drink double that of the 
tax on the rich man. For the man who 
can pay only $3 a bottle this is a hidden 
sales tax of 2 0  per cent, whereas for the 
man who buys a $6  bottle the tax comes 
to only 10  per cent.

Also developed at the hearings was 
the fact that the proposed increase in 
postage rates, money order rates and so 
on was not carefully and scientifically 
worked out. The point was made that 
the proposed rates would hurt manufac­
turers and merchants who rely largely 
on third-class postage in sending out 
letters, literature and other matter neces­
sary, particularly in a mail order business.

Penalizes Incentive Wages
Here are some of the criticisms and 

suggestions made to the committee:
By James F. Lincoln, president, The 

Lincoln Electric Co., Cleveland— “There 
are two things wrong, from the point of 
view of the industrialist, with the present 
proposed tax law as we see if. The first 
is that it eliminates or penalizes incentive 
payment of wages. Incentive payment of 
wages of itself is a tremendously helpful 
thing in the production of war products. 
The second thing, by renegotiation it 
penalizes the efficiency of the operation.”

Mr. Lincoln said that these factors 
combined to raise the cost of war pro­
duction and to lengthen deliveries and 
create a manpower shortage. He thought 
one of the things of even greater im­
portance was the fact that "the postwar 
condition of industry in which they have 
to meet world competition is tremendous­
ly handicapped because inefficient meth­
ods are being developed during tire pres­
ent time which will stand us in bad stead 
at the end of the war.”

Senator George, in commenting on 
testimony of Col. Willard F. Rockwell, 
chairman, Timken-Detroit Axle Co., De­
troit— “Arbitrary power ruins even good 
men like Under Secretary Patterson and 
Under Secretary Forrestal. They want to 
be good and just, but arbitrary power will 
ruin them and ruin the citizen in the 
process. I agree with you fully on this 
Renegotiation act. If I had it in my power 
I would throw it out entirely and rely 
absolutely on the taxing laws. In the be­
ginning there w'as some excuse and reason 
for it, because excess-profits taxes were 
not so high, and the government was en­
gaging in new businesses or engaging in 
a volume of old business in which it had 
had no previous comparable experience. 
But that time certainly is past.”

By M. D. Harbaugh, Cleveland— “De­
pletion was never intended to cover ex­
penditures for facilities for mining, and 
expenditures which are simply advance 
costs of mining. Such items should be 
considered as allowable deductions, 
separate and apart from depletion; either 
through depreciation (to  the extent ap-

propriately allowable as depreciations 
of improvements), or as mining costs to 
be charged off either when incurred, or 
as deferred costs when the mineral bene- 
fitted is recovered. Section 114 (b )  (4) 
of the bill should be amended by adding 
the following sentence:

“ ‘Such depletion allowance shall be 
exclusive of and in addition to the return 
of costs of development (incurred sub­
sequent to exploration resulting in the 
initial discovery), whether such costs be 
charged to expense in the taxable year 
or deferred subject to extinguishment 
when the mineral benefited is recovered.’ ” 

By Lucien W. Shaw, assistant to the 
president, Lockheed Aircraft Corp., and 
spokesman for the Aeronautical Cham­
ber of Commerce of the United States 
Inc.—“The demand for planes has forced 
the aircraft companies to expand their 
volume way beyond what sound busi­
ness management would have dictated. 
The only protection which they can have 
against these forced risks is sufficient 
profit or reserve which can be set aside to 
provide for contingencies when they arise. 
The figures show that the tax structure 
and renegotiation have not made a suffi­
cient allowance for this purpose. The air­
craft industry should be permitted to de­
duct 20  per cent of net income for a post­
war reserve . . . .  As to renegotiation, we 
cannot understand the logic of a system 
which allows the Boeing Aircraft Co. a 
profit after taxes and renegotiation of 2.1 
per cent on sales and allows DuPont 13.8 
per cent, General Motors 8.3 per cent.”

Wants Machine Tools Exempted
By Tell Berna, National Machine Tool 

Builders Association—“This nation had, 
in 1938, about 900,000 machine tools. 
By the end of 1943 it will be around
1,800,000. About 200,000 machine tools 
have been shipped abroad through 1939- 
1943, thereby greatly reducing the hope 
of the industry for export markets after 
the war. To survive the period during 
which the nation will absorb the machines 
already built, to redesign their product 
and make it even better than it is now, 
machine tool builders must have reserves. 
The effect of draining large sums in cash 
from practically every machine tool com­
pany by renegotiation is to guarantee the 
extinction of most of the industry soon 
after the war. The bill under considera­
tion gives the proposed War Contracts 
Price Adjustment Board the right to 
exempt standard commercial articles such 
as machine tools; this provision should 
be made mandatory.

“The bdl says: ‘Under the new defi­
nition of subcontract, factory supplies 
such as tools, equipment, typewriters, 
business machines, etc., are exempt from 
renegotiation.’ I do not believe the pro 
posed amendment will have that effect, n 
1942 about half of the orders received 
by machine tool builders were from con 
tractors acting for and on behalf 0 
Defense Plant Corp. Legally speaking, 
these are prime contracts. The new 
nition of subcontracting will not 
this very large portion of the orders 
manufacturing equipment. Purchases

58 / T E E L



C O N G R E S S
foreign nations are handled through 
lend-lease and contracts are placed by 
the Ordnance Department. These, too, are 
prime contracts and are not affected by 
the proposed amendment. Sales of manu­
facturing equipment to the Defense Plant 
Corp. agencies and to the Ordnance De­
partment of lend-lease should be made 
exempt in specific terms.

According to the amendments, annual 
business of $500,000 or less is exempt. As 
we understand it, a contractor whose 
total 1943 sales are $501,000 will be re­
negotiated, while his neighbor, doing 
$500,000 will be immune. It would seem 
more equitable to make exempt the first 
$500,000 of business of every contractor.

Renegotiation should be defined as a 
recovery of those profits which are found 
to be excessive after the payment of 
taxes. To report that a company has been 
allowed to retain 10  per cent on 1942 
sales certainly sounds as if the board had 
allowed a very generous profit. As a mat­
ter of fact, that might mean the reten­
tion of only 2.7 per cent after taxes, and 
that residue is the only amount the ma­

the proposal contained in the House bill 
to lower the invested capital credit be­
fore excess profits taxes from 6 to 5  per 
cent, and from 5 to 4 per cent on sub­
stantial parts of its capital. I  am here to 
protest this proposal as well as the pro­
posal to increase the excess-profits tax 
rate from 90 to 95 per cent. If these pro­
posals are adopted it will mean that Re­
public can earn only $2.84 net on each 
$ 1 0 0  of invested capital before the bal­
ance of its earnings, if any, are classed 
as excess profits and taxed at 9 5  per cent.

chine tool builder may consider his profit.
“The bill provides that when the board 

has made a decision it will notify the con­
tractor or subcontractor in writing and 
he will have had a determination of the 
board. This applies to 1943 and later 
years. With reference to business done 
in 1942 the amendment provides for an 
appeal by any contractor or subcontractor 
aggrieved by a determination of the Sec­
retary made prior to the date of enact­
ment of the Revenue act of 1943 whether 
or not such determination is embodied 
in an agreement with the contractor or 
subcontractor.

“Voluntary Acknowledgment of Guilt”

“May I draw your attention to the 
plight of the company that signs a so- 
called agreement before the enactment 
of this act but does not get it back signed 
by the government until after the act be­
comes law. It has not been the custom of 
price adjustment boards to put their de­
mands in writing; legally speaking he 
does not have a determination of the 
Secretary made prior to the date of the

enactment of the Revenue act of 1943. 
He may not be able to prove the verbal 
demand. The wording of the agreement 
he has signed, perhaps under duress, is 
in the form of a voluntary acknowledg­
ment of guilt and restitution of excessive 
profits.

“The paragraph further'provides that 
if he is aggrieved by a determination of 
the Secretary made-¡after enactment of 
the act, he may appeal, but only if the 
determination is not embodied in an 
agreement. The Secretary need only sign 
the incomplete agreement, and the con­
tractor or subcontractor has no right to 
appeal.

“May I suggest that the right of ap­
peal be extended to contractors under 
these circumstances?”

By Pearce F. Boyer, vice president 
and comptroller, Republic Steel Corp., 
Cleveland— “Republic Steel is on the in­
vested capital basis for excess-profits 
taxes. It has capital invested in its busi­
ness of approximately $300,000,000 and, 
therefore, falls in the class of corpora­
tions which will be adversely affected

Declares Return Inadequate
“This return is inadequate and will 

embarrass the company seriously in its 
financial and dividend policies; will seri­
ously interfere with essential provision 
for postwar conversion and rehabilitation 
of its facilities and, above all, will cripple 
it in its hopes and plans to give back jobs 
to the 17,000 of its employes who are 
now in the armed forces, not to mention 
jeopardizing the interests of 65,000 
present employes and over 60,000 stock­
holders and bondholders.”

eti IV. Barkley, left, of Kentucky, majority leader of the Senate, confers 
with Sen. Walter F . George, Georgia, chairman of the Senate Finance Com- 
mittee, which now is holding hearings on the 1943 revenue hill. N E A  photo
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Lincoln Electric Co. Pays 
Year-End Bonus To Workers

Government restriction prevented 
larger “incentive payments” to em­
ployes of Lincoln Electric Co., Cleve­
land, President J. F. Lincoln said re­
cently in distributing year-end pay 
checks aggregating $2,920,000, or an 
average of $2250 for each of the 1300 
employes.

The checks ranged from $25 in the 
case of a new employe, to $50,000 for 
an engineer, who developed a new type 
welder which cut the production cost 
nearly 50 per cent. Ninety per cent of 
the distribution went to factory and 
office workers.

Since the bonus incentive system was 
inaugurated in 1934, the company has 
distributed $ 1 2  million.
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P R I O R I  T I  E S - A L L O C A T I O N S - P R I C E S

Weekly summaries of orders and regulations, together with offi­
cial interpretations and directives, issued by W ar Production 
Board and Office of Price Administration

INSTRUCTIONS

M RO R A TIN G S: B lanket M RO ra tings of 
AA-1 an d  AA-2 m ay  no t be  used , according 
to d irec tion  No. 5  to  priorities regulation  No. 
3 , to purchase  chem icals o r o th e r m ateria ls in ­
cluded  in  the  lis t a ttach ed  to  the  o rder. T he  
direction  does n o t affect use of the  AA-5 
b lanke t M RO ra ting  fo r purchase o f the  spe­
cified chem icals.

T h e  follow ing ra tings m ay b e  used  fo r the 
m ateria ls con ta ined  in  th e  list: AA-2X by 
persons e lig ib le to  use an  AA-1 preference 
ra ting ; AA-3 by persons e ligible to  use an  
AA-2 ra ting ; ra tings fo r p roduction  m aterials 
to  be  physically  incorporated  in a  p ro d u c t or 
construction  p ro jec t m ay be  used  to  g e t the 
m ateria ls in  the  list for M RO for use in  the  
p roduction  o f th a t p ro d u c t or construction  
project. (A ny m ateria ls  so purchased  m ust be 
d e d u cted  from  th e  M RO q u o ta  u n d e r CM P 
regu la tion  No. 5 o r any  o th e r regu la tion  or 
o rd e r w hich  p laced  a  quo ta  lim it on  M RO 
p u rch ases .); any  ra tin g  assigned by  a p re f­
e rence ra ting  certificate w hich  specifically 
nam es th e  kinds and  quan tities  o f th e  item s 
ra te d  m ay be  used.

O rders schedu led  fo r delivery  before Jan . 1, 
1944, o f chem icals o r o th e r m ateria ls included 
in  the  list n e ed  no t be re ra ted , b u t orders for 
la te r delivery m ust be repo rted  in  accordance 
w ith  provisions o f the  d irection . Persons unab le  
to  ob ta in  m ateria l o r MRO supplies w ith  th e ir  
assigned ratings m ay app ly  on form  W PB -541 
to  th e  neares t local W PB  office fo r a  h igher 
ra ting .

CANS: S ubstitu tion  o f tin p la te  w aste-w aste 
fo r frozen tin p la te  has b e en  au tho rized  in  cases 
w here frozen  tin p la te  is specified as a  can 
m ate ria l fo r pack ing  a  p ro d u c t u n d e r o rder 
M -81.

HA N D -BRA K E W H E E L S : R ailroads can  o b ­
ta in  m alleab le  hand -b rak e  w heels for fre igh t 
cars only  fo r m ain tenance  an d  repa ir of th e ir  
ro lling  stock. T h ey  canno t be  u sed  in  con­
verting  from  th e  o ld  non -geared  type  o f b rake 
to  th e  m od em  geared  type . T h is w as prov ided  
in  d irection  1 to preference  ra ting  o rd e r P -142 . 
A ction w as taken  because  o f a  critica l shortage 
in  the  supply  o f m alleab le  iron  castings and  
a  m oun ting  back log  o f m anufac tu rers’ orders 
fo r th is  m ateria l.

L ORDERS
O F F IC E  FU R N IT U R E : O rder L -1 3 -a  has

been  am ended  to assure con tinued  con tro l over 
p roduction  an d  d istribu tion  o f a ll restric ted  
types of m eta l office fu rn itu re  and  equ ipm ent, 
regardless of w he ther such  fu rn itu re  is used  in 
an  office o r e lsew here. M eta l tool cases con­
tin u e  to  b e  excepted  from  prohibitions of the  
order, b u t  they  now  w ill be  in te rp re ted  as in -

TRU CK  T R A N SFE R S: A ll ho lders  o f cer­
tificates o f transfers o r  governm ent exem p­
tio n  perm its have been  d irec ted  to  exercise 
th e ir  perm ission to  acqu ire  n ew  trucks u n d er 
th e  provision o f these  docum ents by  D ec. 31 , 
o r  re tu rn  them  to  th e  W PB for cancella tion  o r 
reva lida tion . T hose perm its  w hich  have  been  
issued u n d e r o rder M -100 b u t n o t exercised 
p rio r to  D ec. 31 m ay  b e  reva lida ted  by  the 
W PB for use  w ith in  a  m axim um  period  of 
60  days a fte r Jan . 1.

INDEX OF ORDER
REVISIONS

S ubject D esignations
B rushes, In d u stria l .................. . . .L -2 5 1
F urnaces ...................................... ------L -22
Insect Screen C l o t h ..................... . . .L -3 0 3
L igh ting  F ix tu res ....................... ____L -78
M achinery , F arm  ..................... .L -2 5 7 -a
Office F u rn itu re  ....................... . .  L -13 -2
Scrap, B ale T ie .......................... . . M -24-d
Scrap, T in n ed  and  D e tin n ed . . . M -325
Steel P roducts, N ational

Em ergency  ............................ . . L -211
U tility  E x tensions.......... U - l- a , -c , -d , -f
W eld ing  E q u ip m en t ............... . . L -298
Z inc D u s t ....................................... . M - l l - L

Price R egulations
H inges and  B u tt H in g e s .......... • No. 413
Scrap, C ast Iron  ....................... No. 4

e lud ing  too l room  shelving inserts, used  to p ro ­
te c t edged  tools and  to  store critical m achine 
shop item s. M etal tim e card  racks have been 
om itted  from  o rd e r L -1 3 -a  since they  a re  u n d er 
ju risd ic tion  of o rd e r L -54 -c . Inven tory  reports 
henceforth  a re  to  be  filed q u arte rly  o n  form  
W PB -1600  (L -13-a)

PR O C ESSIN G  M ACH IN ERY : Perm ission to 
in sta ll processing m ach inery  o r equ ipm en t or 
to  re loca te  a ll k inds o f m ach inery  o r eq u ip ­
m en t has b een  g ran ted  to factories, p lan ts  and 
o th e r industria l un its  hav ing  a  p roductive  floor 
a rea  o f 1 0 .000  square  fee t o r  m ore w hich 
do  no t m ake p roducts  lis ted  on  schedule  A 
o f L -4 1 . T h e  am ount spen t in  construction  is 
n o t lim ited  to , an d  n eed  n o t be  ded u cted  from , 
th e  am oun t allow ed  fo r construction  u n d er 
parag rap h  C o f L -41 .

M RO  ratings an d  a llo tm ents  m ay  be  used  
by persons on  schedule  1 an d  2 of CM P regu ­
la tion  N o. 5 to  ge t th e  in s ta lla tion  m ateria ls 
requ ired  fo r these  jobs.

FU R N A C E S: C arbon  s teel in n e r liners fo r 
new  furnaces in sta lled  in  new  bu ild ings o r 
add itions to old  bu ild ings a re  now  perm itted . 
M anufactu re  o f feed door sm oke curta ins, feed  
d oo r inner liners, h o t b la s t lif t doors and  
u p rig h t shaker handles from  cast iron  is now  
perm itted . F u rn ace  m anufactu rers  m ust file a  
m onthly  rep o rt on form  W PB -3316 , con ta in ­
ing  in form ation  concerning  p roduction , sh ip ­
m ents, unfilled  orders an d  estim ated  fu tu re  
p roduction . (L -2 2 )

L IG H T IN G  F IX T U R E S : N ew  fluorescent 
ligh ting  fixtures now  m ay b e  b ough t u n d e r 
b lanke t M RO ra tings, inc lud ing  ra tings ex­
ten d ed  u n d e r  C M P regu la tion  No. 5 , only  
if  p u rchase  orders carry  ra tings o f AA-1 or 
A A -2. (L -7 8 )

C O N S T R U C T IO N  E Q U IP M E N T : A utom atic 
AA-1 p reference  ra tings a re  assigned to the  
F o re ig n  Econom ic A dm inistra tion  fo r repa ir 
pa rts  n eed ed  to  rebu ild  a n d  recondition  used  
construction  eq u ip m en t to  be  sh ipped  overseas

so long as no  special o r add itiona l m anufac­
tu ring  operation  is requ ired . M inor changes 
have been  m ade  in  m anufac tu ring  specifica­
tions fo r ferru les; an d  th e  type of brushes on 
w hich they  m ay be used  is s tipulated . Maxi­
m um  varia tion  in th e  perm itted  w idth  and 
thickness o f  ferru les has been  reduced  from 
iV-inch to  a^-mcli. (L -2 5 1 )

for use in strip  coal m ining. T h e  sam e ratings 
are  assigned fo r spare  p a rts  th a t a re  sh ipped 
w ith  th e  equ ipm ent. This action  w as taken  
b y  d irection  1 to  o rd e r L -192 . R epair and  
spare  pa rts  purchased  u n d er the  d irec tion  a re  
exem pted  from  restrictions on  sale an d  de liv ­
ery established  by  L -192 .

CM P PR O D U CT S: “ Official CM P Class B 
P ro d u ct L ist an d  Class A C ivilian  T ype E n d  
P roduct L ist,”  issued M ay 15, 1943, no  longer 
w ill be  used. Its p lace  w ill be  taken  by  p u b ­
lication  in  “Products an d  P rio rities”  o f the  
“ Official CM P P roduct L ist,”  b ro u g h t u p  to 
d a te  m onthly.

FA R M  M AC H IN ERY : T o ta l perm itted  ton­
nage o f farm  m achinery fo r export to  Canada 
du ring  th e  cu rren t year has been  increased 
slightly. C erta in  item s have been  added to the 
export list in  accordance w ith  requests from 
the  C anad ian  adm in istra tion . (L -257-a )

W E L D IN G  E Q U IP M E N T : R egulations re­
qu iring  all ow ners of id le  used  resistance w eld­
ing  equ ipm en t to reg ister such equ ipm ent .with 
W PB have been  relaxed. H ereafter, owners 
need reg ister such equ ipm en t only on specific 
requests  from  W PB on form  W PB-4732. 
(L -298)

IN S E C T  SC R E E N  C L O T H : M anufacture of 
s teel insect screen  cloth has been  lim ited to 
th e  w id th , m eshes, etc. se t fo rth  in  schedule I 
of o rder L -303 . P roducers m ay n o t discrim­
ina te  in  accep ting  orders from  persons who 
m eet th e ir  regu larly  established  prices and 
term s of sale. P roducers m ust supply cus­
tom ers needs periodically  w ithou t regard to 
the  custom er’s size, location , o r  affiliated out­
lets. T hey  m ust file q uarte rly  summaries of 
proposed shipping schedules by  le tters, show­
ing  to ta l quan tities  schedu led  fo r shipm ent to 
dealers and  to screen  m anufacturers. F irst re­
ports a re  due  D ec. 28  and  subsequent reports 
are  due  15 days p rio r to  the  beginning  of each 
calen d ar q u a rte r. Effective d a te  for simplifica­
tion  and  stadard iza tion  of p roduction  is Dec. 
28 . (L-303)

M ORDERS
Z IN C  D U ST: N um ber o f applications that 

w ill b e  requ ired  h e reafte r for zinc dust has 
b een  red u ced . T he volum e of the  p roduct which 
m ay  be  purchased  w ithou t au thorization has 
been  increased  by  abou t 50  p e r cent. Require­
m en t th a t  consum ers forw ard  allocation cer­
tificates to  th e  supp lier for endorsem ent has 
been  elim inated . ( M - l l - L )

BA LE T IE  SCRAP: Supplem entary order 
M -24 -d  w hich  channeled  a ll co tton  bale tie 
scrap  to  th e  rew orkers has been  revoked. This 
action  w as taken  because of the  heavy carry­
over o f rew orked  ties, the  short cotton crop, 
and  th e  need  for scrap  by  steel producers. 
(M -24-d )

T IN N E D  A ND D E T IN N E D  SCRAP: M eth­
ods o f co llecting and  u tiliz ing  tin  cans in a 
group of counties in Kansas, M issouri and Texas 
h ave  been  changed . H enceforth , tin cans from 
th e  specified counties w ill be  used for recovery 
of the ir tin  coating  and  carbon steel base, rather 
th an  be ing  collected , sb reddcd  and shipped^ to 
copper m ines. Shredding  p lan ts  in Kansas City» 
H ouston  an d  D allas w ill close down. (M-325)

U ORDERS

N A TIO N A L E M ER G EN C Y  S T E E L  PR O D ­
U C TS: Schedule  12 o f o rder L -211  provides 
th a t  a ll  s teel h e a t exchanger, condenser, evapo ­
ra to r  an d  sim ilar tubes be  hydrosta tically  o r 
non-destruc tive  tested  hereafte r. (L -2 1 1 )

IN D U ST R IA L  B RU SH ES: Size an d  o ther 
m arkings m ay  b e  stam ped  on  b ru sh  ferru les

U T IL IT Y  EX T EN SIO N S: E lectric and gas 
utilities h ave  b een  authorized  to  build  short 
line  extensions to  serve a  substantial number 
o f consum ers w ho  have been  unable  previous > 
to  ob ta in  service. T he restriction has been re ­
m oved from  U - l - f  w hich h ad  prohibited ex­
tensions to  persons living outside critical hous­
ing  areas, except w hen bu ilt as a  part o 
w ar housing  pro ject. M any types and slze* 
w ire  from  excess inventories w hich were p - 
v iously frozen have been  m ade availab| e *° 
use b y  u tilities . S teel w ire prim aries no longe 
a re  requ ired  in ru ra l construction and, i 
add ition , construction  standards for a typ 
o f u tility  construction  have been  a 
perm it m ore extensive use of now  id 
te ria l o f o ther kinds.

S upplem entary  o rder U - l - b  has b e e : n r  
voked and  is superseded by U - l-d  
w hich  re ta in  th e  substance of the 
order. M inor changes have been  m ade m 
ders U - l- a ,  U - l- c ,  an d  U -l-d .  ’
-d ,  -f)
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W P B - O P A

Restrictions Eased on Transfer 
O f Certain Fabricated Articles

Inventories made idle by contract modifications or terminations 
may be sold, if WPB regional directors grant approval, to 
distributors or wholesalers who submit specified certifications. 
. . . Inventory restrictions under L-63 also waived

are requ ired  to  absorb inbound  ra il transpor­
tation charges on heavy breakab le  cast scrap 
w hich has been  a llocated  o r w hich they have 
purchased in  beh a lf of a foundry  consum er. 
He m ay pass on  to th e  buyer the  ra il transpor­
tation charges accru ing fo r m oving th e  m a­
terial from  its po in t of origin to h is yard  for 
preparation  in to  No. 1 cupola cast scrap.

T he in transit p reparation  provisions m ay be 
applied on  purchases of heavy breakab le  cast 
scrap o rig inating  in the  states of M ontana, 
Idaho, W yom ing, N evada, U tah , A rizona, New 
Mexico, N orth  D akota, South D akota, N e­
braska, C olorado, Kansas, O klahom a, Texas 
and F lorida , even though  the  m ateria l is u n ­
allocated. (N o. 4 )

HIN G ES and  B U T T  H IN G ES: A 5 p e r cent 
upw ard ad justm en t of m axim um  prices for 
sales o f h inges an d  b u tt hinges by  m anufac­
turers and  resales by  jobbers has b een  m ade. 
T enn inal d iscounts have been  reduced  5 per 
cent on  m anufac tu rers ' sales to jobbers w hile 
discounts to con trac t d istributors have been  
frozen a t levels a t  least as favorable as those 
prevailing on O ct. 1, 1941. (N o. 413)

Rules on Freight Factor 
In Warehouse Steel Prices

Warehousemen and other resellers of 
iron and steel products have been pro­
vided by the Office of Price Administra­
tion with an interpretation concerning 
the freight factor used in computing 
ceiling prices. “Rail rate of freight” 
was given definition by OPA on Nov. 1, 
1943, but some uncertainty had arisen 
as a part of their dollar-and-cents maxi­
mum delivered prices.

The interpretation said in part:
The “rail rate of freight” defined as 

the lowest filed or published rail tariff 
rate, affects the pricing of all products 
covered by price schedule No. 49 (Re­
sale of Iron or Steel Products) with the 
exception of oil country tubular goods. 
The filings or publications of rates and 
rules of rail carriers include a statement 
to the effect that the charge for a 
less-than-carload shipment must not ex­
ceed the charge for a minimum carload 
of the same freight at carload rates.

The rail tariffs speak of the lowest 
charge for tire shipment; that is, for the 
total quantity. The ceilings provided 
in the OPA schedule are generally per 
100 pounds. It is necessary, therefore, 
after determining the total charge for 
freight under the rail tariffs to divide 
such charge by the actual quantity in­
volved to determine the applicable 
rate per 1 0 0  pounds in computing maxi­
mum prices.

Flow Meter and Combustion 
Control Output To Be Cut

Production program in 1944 for the 
differential type flow meter and com­
bustion control industry will be some- 
xyhat less than half of the 1943 produc­
tion program, it is indicated by data 
submitted to the industry advisory com­
mittee by E. A. Capelle, chief, Indus­
trial Instrument Section, Radio and Ra­
dar Division, WPB. Since productive 
rapacity in this field now exceeds visi­
ble requirements, discontinuance of 
scheduling for the production of these 
products has been recommended.

ACTION to move into regular distrib­
ution channels inventories of fabricated 
articles or components made idle by con­
tract modifications or terminations has 
been taken by the W ar Production Board. 
This program, initiated by Col. C. R. 
Baxter, director, Redistribution Division, 
has been approved by the WPB opera­
tions council.

Under a delegation of authority, signed 
by J. A. Krug, program vice chairman, 
each of the WPB regional directors has 
been authorized to waive restrictions 
which have limited transfers of such 
articles and components.

Approval will be granted by the re­
gional directors for transfers of idle mate­
rial reported to WPB. Sales may be 
made only to a distributor or wholesaler 
who certifies that he is regularly engaged 
in the business of selling the material in 
the form in which it is being acquired. 
The authority covers materials other than 
“industrial materials” as defined in priori­
ties regulation No. 13.

The items affected, therefore, are fab­
ricated articles or components rather than 
raw materials. Each regional director 
may act only with respect to material 
physically located within his region.

The transfers permitted are limited 
also as follows:

The material must have been listed, 
including an adequate description, with 
the regional office; material subject to the 
control of directive 16 (pertaining to air­
craft inventory transfers) is not covered by 
the delegation, until the sale has been ap­
proved by the aircraft resources control 
office or the aircraft scheduling unit; 
material rejected by any of the services 
is not included.

It is not intended that the materials 
acquired by distributors as a result of 
such special transactions will be deducted 
in processing PD-1X applications for simi­
lar materials from normal sources of 
supply.

The restrictions which are waived are 
contained in priorities regulation No. 1, 
which requires holders to use or dispose 
of materials obtained with priorities assist­
ance on a preference rating of AA-5 or 
higher, or a rating equivalent to that 
originally used to acquire materials. Un­
der these conditions, and particularly in 
view of changed contracts resulting from 
shifting war demands, holders of mate­
rials often have experienced great diffi­
culty in finding allowable interested 
buyers.

The delegation of authority also waives 
restrictions imposed by order L-63, which

normally limits inventories, so as to per­
mit distributors and wholesalers to ac­
cept material purchased under the pro­
gram.

Priorities regulation No. 1 already pro­
vides for the re-delivery of materials 
to the persons from whom obtained.

New Standards Approved for 
Jacks and Pipe Fittings

A new American Standard has just been 
approved which brings together in one 
document the various standards covering 
pipe plugs, pipe bushings, pipe caps, and 
locknuts. The combined standard is 
known as “American Standard for Fer­
rous Plugs, Bushings, Locknuts, and Caps 
with Pipe Threads (B16.14-1943).”

Sections which cover pipe plugs were 
published originally as American Stand­
ard B16e-1936. Dimensions of the square 
heads and the sockets of the plugs are 
made to conform to the sizes of stand­
ard open-end wrenches and to maximum 
dimensions of standard hot-rolled steel 
bars, respectively.

American Standard dimensions for 
bushings and locknuts were included 
originally in the “American Standard for 
150-pound Malleable-Iron Screwed F it­
tings (B16c-1939).”

American Standards Association also has 
announced approval of a new standard, 
“Safety Code for Jacks (B30.1-1943).” 
I t applies to the construction and use of 
all portable, manually operated jacks, ex­
cept those which are supplied with auto­
mobiles as part of standard equipment; 
it covers lever and ratchet, screw and 
hydraulic, jacks.

Employment in Construction 
Industry Continues To Drop

Current decline in construction will 
have released an additional half a mil­
lion men for other employment by next 
midyear, the W ar Manpower Commis­
sion predicts. Construction employment 
has fallen steadily from its wartime peak 
of 2,190,000 men in the fall of 1942 to 
about 1,066,000 in the same period of 
this year. Indications now are that the 
decline will continue to about 600,000 or
700,000 in January, 1944, and to 500,000 
or 600,000 in July, 1944. Between July 
and November of this year, more than 
half of 267,000 construction workers re­
leased were in areas of acute labor short­
ages.
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ESE FELLOWS ARE 

WAYS LOOKING 

FOR TROUBLE

P a v e  th e  R o a d  to  V ic to r y  w i th  W a r  B o n d s

HYATT BEARINGS—  - GENERAL MOTORS
/ T E E L

—so th ey  can preven t it! T hey ’re th e  "w atch 
dogs” of our H ea t T reating  Processes, where 
good bearings get off to  a good s ta r t. T heirs is a 
roving commission, re-checking the  checking 
done by  the  regular inspectors—to  m ake doubly 
sure each step  of th e  H ea t T reatm en t of H y a tt 
Roller Bearings produces perfect results.

’R ound th e  clock, ’round the  year, th ey ’re 
on the  job, looking for tro u b le—to  save you  
trouble. T hey’ve worked out a  series of con­
tinuing tests covering every phase of H eat 
Treatm ent. Some are repeated every 15 minutes, 
others several tim es an  h ou r—some take  only 
several seconds, others several hours. All are

im p o rta n t. . .  as is every te s t in  precision bear­
ing m anufacture.

So im portan t, in  fact, th a t  one out of every 
6 H y a tt  employes devotes his tim e to  testing 
and inspection in various stages of manufacture.

Sound like a lot of work? I t  is—b u t worth it 
when you rem em ber th a t  more th an  90%  of all 
H y a tt  Roller Bearings m ade today  go directly 
in to  fighting equipm ent or the m achinery th a t 
helps build it.

T h a t’s why we’ve got to  m ake ’em good. 
Because V ictory is our Business.

H y a t t  B earings D iv ision  of G E N ER A L 
M O TO RS CO RPO RA TIO N , Harrison, N. J.



‘i± ± ^   ™ MIRRORS o f MOTORDOM
Heavy truck program toughest job for motor industry in 1944. 
Principal bottlenecks are in foundry, forge shop and machin­
ing facilities. . . General Motors doubles ante for postwar 
conversion of facilities to a total of $500,000,000

TOUGHEST job ahead of the motor 
industry a t the moment is the 1944 
truck program, involving unprecedented 
numbers of outsize heavy-duty units 
for military purposes. Engineers are 
working overtime on new designs, sup­
pliers are being combed for essential 
components and facilities in general re­
shuffled to make way for putting what 
were formerly custom-built vehicles into 
mass production.

Six, eight and ten-ton trucks, while 
nothing new to the industry, have never 
been required in any great numbers, but 
with the Army’s realization that the 
self-sufficiency of its field divisions 
would be considerably enhanced with 
a fleet of a few-score heavy-duty bruis­
ers, instead of the hundreds of l/2 to V-k- 
ton transports, truck builders have had 
their work cut out for them.

Principal bottlenecks are in respect 
to foundry, forge shop and machining 
facilities. Malleable castings have been 
given top priority for trucks and nu­
merous other uses restricted in the in­
terests of expediting truck castings. New 
facilities are under way, such as the 
foundry to be operated by Saginaw Mal­
leable at Danville, 111., for supplying 
castings to the nearby Standard Steel 
Spring Co. plant which will build new 
heavy axle units.

Plan Construction of More Buildings
Additional contracts for axle forg­

ings for heavy trucks are requiring the 
immediate construction of three build­
ings adjacent to the Oldsmobile forge 
shop in Lansing, Mich., at a cost of 
several million dollars. Expansion will 
include a heavy forging unit, a heat- 
treat unit and a two-story building to 
be used for die shop, personnel office, 
cafeteria and locker facilities. Includ­
ing a steel storage yard, the addition 
will extend the present plant area by 
165 per cent on the north and west 
sides of the present forge shop, itself 
built within the last few years. The 
plant originally was destined to produce 
automobile crankshafts by hot pressing 
mstead of the usual impact forging, but 
never got under way on this project 
because of the incidence of war and the 
demands of the combat tank program.

Scheduled for completion some time 
mis spring, the expanded Olds forge 
plant will rank as one of the most mod­
ern in die country and an estimated 
nOO more employes will be needed.

Another new forge shop, still not 100 
Per cent completed, is that of Timken- 

etroit Axle Co., on which construc- 
n started early in 1942. Delays on 

rnaterials and equipment have held back 
oth this $4,000,000 forge shop and a 

'M,400,000 axle plant far beyond the

originally scheduled completion date of 
November, 1942.

Total number of units involved in the 
huge Army program was at one time 
estimated to be nearly three-quarters 
of a million, not a particularly large 
number of trucks as far as previous 
production of such vehicles is concerned, 
but almost an impossible number when 
the preponderance of heavy-duty units 
is considered. Recently reports have 
indicated the total has now been scaled 
back to under half a million.

Axles and transmissions were recog­
nized at once as the critical components 
in the heavy truck schedule, with en-

CAN'T CUT WAGES
The wage stabilization program 

is not a one-way street. Wage de­
creases are just as illegal without 
War Labor Board approval as are 
certain wage increases, employers 
were reminded when the Fifth Re­
gional War Labor Board cited the 
Dixie Sales Co., Cleveland, for 
allegedly reducing some commis­
sions, and eliminating others paid 
to three driver-salesmen.

Philip Fusco, regional WLB at­
torney, said executive order 9250 
clearly states wage rates may be 
neither increased nor decreased 
without War Labor Board ap­
proval.

"Of course, under the board’s 
general orders issued from time to 
time,” he said, “automatic approv­
al has been given to certain type 
of wage adjustments.”

gines nearly as bad. Since th e ' heavy 
trucks are all six-wheel types with 
all wheels driven, the axle requirements 
loomed even more of a hurdle. Timken- 
Detroit and Chevrolet, principal pro­
ducers, set about, with the assistance 
of the D etroit. ordnance office and the 
Tank-Automotive Center, to reinforce 
supply sources drawing in Eaton, Co­
lumbia Axle, Hupp, Reo and others. 
Subcontracting was fanned out widely. 
The same procedure was worked out 
on transmissions to ease tire load on 
Spicer, Clark Equipment, Fuller, Borg- 
Warner and others. Kearney & Treck- 
er, milling machine builders in Milwau­
kee, were called in to assist on trans­
mission construction.

Difficulties are by no means entirely 
worked out of the truck production plan, 
but it is still a No. 1 “must” as far 
as the Army is concerned. Sudden fly 
in the ointment was tire appearance of

Maj. Gen. Lucius D. Clay, director of 
materiel for tire W ar Department, be­
fore the Senate Finance Committee 
with charges that an $89,000,000 con­
tract with Timken-Detroit for axles, 
approved by the Detroit ordnance dis­
trict, was being held up because of 
“entirely unreasonable” profits involved. 
He said tire profits accruing to Timken- 
Detroit on the contract would have 
amounted to $4,368,000, with an ad­
ditional $6,336,000 to Standard Steel 
Spring, operating as subcontractor for 
Timken-Detroit.

As in so many cases of government 
or Army officials appearing before con­
gressional committees with apparently 
incriminating charges against industry, 
the whole story was not told. Timken- 
Detroit officials point out that the con­
tract was set up on the basis of “tar­
get” prices subject to readjustment 
after 40 per cent of the contract had 
been filled; further, that these prelim­
inary prices necessarily were higher 
than those which might be quoted in a 
regular axle production contract, be­
cause of the risks involved and lack of 
sufficient data to determine what actual 
costs would be.

Contract Subject to Renegotiation
In addition, the axle builder notes 

that the contract is subject to normal 
renegotiation procedure as are all other 
war contracts. When originally drawn 
up and approved by the Detroit ord­
nance district, it was understood that 
the contract would permit profit of 
around 5 per cent for Timken when 
true costs had been established. Gen­
eral Clay’s charges may prove to be 
just a red herring drawn across the 

■business, because tire contract had al­
ready been signed Oct. 28 and the gov­
ernment has made advance payments of 
$750,000, apparently indicating approval 
by the fiscal division.

Corollary to the charges by General 
Clay, which were re-echoed for pop­
ular consumption by Under Secretary of 
W ar Patterson, Timken-Detroit claims 
that if the War Department had acted 
on its advice early in 1942 there would 
have been no shortage of heavy-duty 
axle manufacturing facilities, and no * 
need for the present “involved” con­
tract. It was at this time that the De­
troit company recommended construc­
tion of additional plant capacity, and a 
letter of intent was received from the 
government approving the axle plant and 
forge plant previously mentioned. How­
ever, various delaying actions have 
resulted in these plants still being in­
complete.

In respect to Secretary Patterson’s 
charge that Timken-Detroit under the 
contract is producing nearly its stand­
ard product, Timken adds that the sec­
retary “fails to appreciate that this 
very fact entitles us to a larger margin 
of profit than war manufacturers who 
started in business in 1940. It is pos­
sible that before the war ends there

(Material in this department is protected by copyright and its use in any form without permission is prohibited)
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will be 10 to 15 years’ supply of trucks 
from 2 Vz to 1 0 -ton capacity which will 
hang as a threat over the commercial 
market. Even now the government is 
selling obsolete trucks to the public. 
Our postwar business is being jeop­
ardized by every effort we make to 
increase the output of these units.”

On top of the military truck pro­
gram is an ambitious civilian truck 
schedule or authorization, totaling 
approximately 123,000 units. Final 
allocations are as follows, after revi­
sion of preliminary breakdowns: Auto­
car, 2727; Brockway, 1237; Chevrolet, 
33,122; Corbitt, 200; Dart, 179; Dia­
mond T, 2997; Dodge, 10,387; Duplex, 
10; Euclid, 522; Federal, 2034; Ford, 
28,149; General Motors, 9851; Interna­
tional Harvester, 19,683; Kenw'prthy, 
291; Koehring, 59; Linn, 20; Mack, 
4505; Oshkosh, 252; Peterbilt, 317; Reo, 
1594; Sterling, 510; and White, 4442.

Bus Construction Authorized
Authorizations for bus construction 

also have been made, totaling around 
7000 for the full year of 1944. They 
break down to: Beaver, 200; Beck, 200; 
Brill,.4; Crown Body, 60; Fitzjohn, 200; 
Flexible, 415; General Aero, 400; Gen­
eral Motors, 1500; Gillig, 4; Kalamazoo, 
100; Kenworthy, 40; Mack, 4; Reo, 
400; Southeni, 60; Superior, 400; Tran­
sit Buses, 8 ; Ford, 1920; Twin Coach, 
6 ; and White, 800.

However, there is going to be con­
siderable carryover of 1943 bus author­
izations into next year, because only 
about one-third of those authorized for 
this year will have been completed. 
And, with 2000 more carried over into 
1944, there may be some of the 1944 
authorizations slopping over to 1945.

General Motors has upped its pro­

jected ante for postwar plant conver­
sion expenditures from an originally 
reported $250,000,000 to an aggregate 
of $500,000,000, according to a recent 
address by GM’s chairman, Alfred P. 
Sloan, in New York. Analyzing die 
corporation’s sizeup of the postwar mar­
ket, he said: ‘‘Let us assume, as a pre­
war base, a national income of 65-70 
billion dollars. Under die postwar cir­
cumstances, a new base of 1 0 0  billions 
of die same dollars should be a reason­
able objective. We then determine the 
potential volume of each of our prod­
ucts or services, both old and new, and 
on the basis of the expanded production 
opportunity, recognizing that each item 
of necessity has a different elasticity of 
demand. The result is a measure of 
the new operating base and determines 
the needed economic resources of pro­
duction, such as manpower, organiza­
tion, plant and machinery.”

Likening the proposed half-billion 
expenditure to the “contribution we are 
prepared to make to help preserve 
the free competitive enterprise system 
as the keystone of the American econ­
omy”, Mr. Sloan further observed: “The 
responsibility of management of private 
enterprise from the standpoint of its 
longer pull position must involve, as its 
most fundamental concept, technolog­
ical progress. That is the great instru­
mentality diat enables real gains to be 
made throughout the system as a whole. 
That point can never be overempha­
sized.

“Therefore, research and engineering 
developments must be encouraged. 
There is no limit. Research should not 
be confined to the physical sciences. It 
must be applied, and aggressively, to 
all functional activities of enterprise.

“The wage rate must be recognized

and dealt with, not as the predominat­
ing issue between two groups, but as 
one of the most important economic 
problems involved in the whole econ­
omy because of its dominating influ­
ence on costs and selling prices. It 
must be dealt with from the point of 
view of a proper economic balance be­
tween all groups.

“An incentive should apply not only 
to capital in the form of a profit, but 
likewise to management and workers. 
All should have an opportunity to pro­
gress directly according, to their indi­
vidual ability and their willingness to 
contribute.”

Field engineers of United States 
Rubber Co., after extensive tests, re­
port passenger car tires of synthetic 
rubber, when driven at wartime speeds, 
showed 90 per cent or better of the 
trnpri wear obtained from first-line nat­
ural rubber tires.

Automotive Engineers To 
Discuss Postwar Problems

The Society of Automotive Engineers 
plans to make its annual meeting, sched­
uled for Jan. 10-14, 1944, in the Book- 
Cadillac hotel, Detroit, a practical war­
time engineering conference including 
discussion of postwar potentialities of 
wartime developments.

Featured will be both wartime and 
peacetime engineering uses of aluminum, 
magnesium, synthetic rubber, plastics, 
and steel.

Use of Steel Transmission 
Wire Saving Vital Copper

Vital stores of copper are being con­
served by the production of transmis­
sion wire for electric power being made 
entirely from steel at plants of the Amer­
ican Steel & Wire Co., Cleveland.

Especial care is necessary in selecting 
raw materials for production of the wire 
and extremely high control is maintained 
in making it, rolling the rod and draw­
ing of the wire. A heavy coating of zinc 
is applied for corrosion resistance.

SAE Reorganizing Iron and 
Steel Group To Speed Work

Reorganization of the Iron and Steel 
division of the Society of Automotive 
Engineers’ Standards Committee,
York, is being made to speed up.action 
on wartime and postwar problems o 
standardization through quick decisions 
by a wider representation of producers 
and users.

Start will be made, effective next year, 
with ten product panels representing 
steel producers, iron and steel castings, 
aircraft, tractor, agricultural and w- 
moving equipment, automotive vehicles, 
power plants, gears and power trams, 
springs, and antifriction bearings, ana 
general users.

ENGINEERING LEADERS: Robert M. Gates, le ft, president o f the A ir 
Preheater Corp., New York, is the new president o f the American Society 
o f Mechanical Engineers, succeeding Harold V. Coes, vice president of 
Ford, Bacon &. Davis InV., New York, right. In center is Charles F. 
Kettering, vice president and director o f research fo r General Motors 
Corp. Photograph was taken at the association's recent convention in

New York
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YOUR FOUNDRY AND S T E E L  STORAGE ROOM 

OPERATE AT TOP EFFICIENCY WITH OVERHEAD 

CRANES SERVING THE ENTIRE WORKING AREA!

CHICAGO T R A M R A IL  CO M PAN Y
2912 CA RRO LL AVENUE P h o n e  K E D zie 7475 C H IC A G O , IL L IN O IS

it
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'K  Above illustration of overhead transfer cranes is typical of the  m an n er in  w hich  loads m ay b e  
transferred  from one or m ore points to any  point-of-operation in  the foundry . . . from fu rnaces to 
pouring. Note how the runw ays extend the full leng th  of the  bu ild ing  with various transfer points 
whinh Twrmit shiftinrr of hoists from one crane to another. Likewise, C h icago  Tram rail O v erh ead

PILLAR TYPE No. 541
A rigid, strongly welded,

heavily bolted, self-supporting
Jib C rane with 360° complete 
circle swing. O ne-half to 2-ton
capacities with radius ranges 
UP to 20  ft. Three-ton capacity
up to 15 ft. radius. H and oper­
ated  o r e lectric  hoist. Mention 
desired heigh t and  length of. jib 

ordering.

C ranes m ay serve any num ber of bu ild ing  bays in  steel plants, in  
steel storage rooms, resulting  in  a  speedy  lift in  production  w ith a 
sharp  let-down in hand ling  costs. Such an  installation is your best 
answ er to m ore efficient crew  operations, red u ced  w orker fatigue, 
m ore production in  the face of labor shortages.

Point-of-Operation JIB CRANES
You conserve manpower and release your overhead equipment for bigger jobs, 

when you install Jib Cranes at strategic handling points in and around your plant.
New circular describing Pillar, Swinging Bracket and Mast Type Jib Cranes reveals 

the top efficiency obtainable on point-of-operation work. Get full details.

Write—ask us to submit specific recommendations. No. Obligation.



//lore than 70 basic types of aircraft instruments and engine 
components in straight line mass production at rate of 375,000 
units monthly achieved by Bendix Aviation and its subcontrac­
tors since Pearl Harbor

STRAIGHT line mass production of 
more than 70 basic types of aircraft in­
struments and engine components a t a 
current rate of more than 375,000 units 
per month—has been achieved since 
Pearl Harbor by the Eclipse-Pioneer divi­
sion, Bendix Aviation Corp., and its sub­
contractors, Raymond P. Lansing, vice 
president, revealed last week.

The division, he stated, now is a cen­
ter for engineering, development and 
volume manufacture of the greatest varie­
ty and volume of precision aircraft equip­
ment produced in world history.

Measured by dollar volume, the divi­
sion’s total monthly deliveries to the 
armed forces have increased more than 
7 times pre-Pearl Harbor levels, while 
unit deliveries have in many instances 
exceeded 1941 levels as much as 200 
times, it was disclosed by Kenneth Mac- 
Grath, general manager.

Pursuing the corporation’s nation-wide 
policy of passing on the benefits of re­
duced costs resulting from increased and 
more efficient production, the Eclipse- 
Pioneer has effected price reductions 
to the government totaling $18,000,000 
since Pearl Harbor, Mr. MacGrath said.

Stemming from predecessor com­
panies established as early as 1912, the 
division is one of the largest units of

the Bendix corporation, which operates 
30 plants from coast to coast.

In  two years of war, Mr. MacGrath 
said, the division has doubled its operat­
ing floor space and total number of em­
ployes in its own New Jersey plants and 
has added 35 subcontractors to meet 
demands of the air forces for such vital 
equipment as aircraft engine starters, 
generators, air and hydraulic pumps, aux­
iliary power units and a complete line 
of flight and remote indicating instru­
ments.

Five new plant structures, in addition 
to nine already in operation before Amer­
ica’s entry into tire war, have been pur­
chased, built or rented in nearby New 
Jersey communities to accommodate ex­
panded production, foundry and other 
activities.

Since Pearl Harbor, Bendix engineers 
have concentrated on developing spe­
cial production equipment designed to 
make possible efficient performance by 
newly trained workers and by subcon­
tractors whose previous manufacturing 
was far removed from aircraft products.

As a result, he said, more than 40 
per cent of production operations former­
ly done by hand by skilled workers now 
are automatic or semiautomatic and more 
than 30 per cent of the division’s total

employes are women, hundreds of them 
trained since Pearl Harbor.

To break bottlenecks in its portion of 
the nation’s vastly stepped-up aircraft 
production program, Mr. MacGrath said, 
the division’s methods experts and “ma­
chine wise” shop workers since Pearl 
Harbor have:

(1) Designed or specially built 476 
machines to simplify manufacturing proc­
esses.

(2 ) Created approximately 30,000 
special tools or modifications of tools to 
lessen production problems.

(3) Provided approximately 20,000 
tools and as many as 40 "model” ma­
chines to subcontracting firms.

Aircraft Engine Parts 
Treated by "Penetration"

Six-tank production line now applies 
the “penetrating” process to small air­
craft engine parts at Republic Aircraft 
Products division, Aviation Corp., De­
troit. Penetrating 'is a salt-mixture con­
trolled oxidization process applied to 
ferrous metals, giving a lustrous black 
finish which adds to the durability of the 
metal surface and has marked antifric­
tion and antirust qualities.

First step in tire treatment is immer­
sion of tire parts in a mixture of alkali 
cleaner and water at a temperature of 
approximately 180 degrees Fahr. From 
15 to 25 minutes’ exposure removes all 
oil and grease. Tank No. 2 is a hot wa­
ter rinse into which the racked parts are 
dipped twice by hand to wash away 
traces of the cleaner. The third tank 
contains tire penetrate solution, heated 
to a temperature of from 285-290 de­
grees. The parts are given their first 
exposure to the salt mixture in this tank 
for 25 minutes. They are then trans­
ferred to tank No. 4 containing a second 
batch of penetrate solution at from 30_- 
304 degrees.

A  cold water rinse in tank No. 5, to 
which the parts are next e x p o s e d  for an­
other 25 minutes, is agitated by air to re­
move all traces of free penetrate deposit.

The sixth tank contains a mixture of 
soluble oil and hot water at a tempera­
ture of 180 degrees. A final 25 -minute 
exposure to this mixture provides an oil 
coating for the surface of tire part- Re­
moved from this tank at the end o e 
line, the treated pieces are hung on 
racks to drain and cool.

Small aircraft engine parts like these at Republic Aircraft division, Aviation  
Corp., D etroit, are suspended from racks at the head end of the process 
tanks before they are “penetrated”. Penetrating is a salt-mixture controlled 
oxidization process applied to ferrous metals, giving a lustrous black finish 
which adds to the durability of the metal surface and has marked antifriction

and antirust qualities

Columbium-Bearing 
Steel Use Restricted

Operating Committee on Aircraft Ma­
terials Conservation, Aircraft Prod“ct?0]“ 
Board of the W ar Production Board, Has 
issued directives restricting the use or
columbium-b e a r i n g  corrosion-resisting
steel, limiting die- use of P[ecisl0n 
friction bearings, and liberalizing re 
tions on use of corrosion-resisting s e 
aircraft firewalls.

Due to the critical nature of the sup

WING TIPS
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SUNOCO EMULSIFYING CUTTING OIL
i n c r e a s e s  c u f f e r  l i f e  .  .  .  i m p r o v e s  f i n i s h  .  •  .  c u t s  c o s t s

The accuracy an d  sp eed  w ith w hich Am erican m anu­
facturers a re  tu rning out vital parts for autom atic 
guns for our arm ed  forces is a  production m a rv e l. .  > 
®id Sun Oil E ngineers an d  Sunoco Emulsifying Cut­
ting Oil have a  p a rt in  it!
m  large p lant, recently  aw ard ed  the Army-Navy 
E for ou tstanding  achievem ent in the production 

?f automatic guns, h a d  b een  having  trouble on an  
Important milling operation. Production w as not up 

rated capacity  an d  the entire schedule w as threai- 
ened by this bottleneck.

the recom m endation of a  Sun Cutting Oil Engi- 
neer — a  Doctor of Industry  — they  changed  from the

com petitive product they  w ere  using  to Sunoco Em ul­
sifying Cutting Oil. Sunoco solved their problem ! It 
w as stab le  in em ulsion . . .  increased  cu tter l ife . . .  p ro ­
duced  a  be tte r finish . .  . an d  in  add ition  there w a s  a  
sav ing  of 25 % in cutting oil costs an d  o p era to rs ' com ­
plaints ab o u t skin irritation ended.

In this w ay  — in hundreds of o ther w ay s — Sun Doc­
tors of Industry  and  Sun  C utting Oils a re  contributing 
to the production m iracle th a t is w inning the w ar. Let 
them  help you in  your p l a n t  w rite » . .

HELPIN G  IN D U S T R Y  HELP A M E R IC A
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ply of columbium, the use of columbium- 
bearing corrosion-resisting steel is re­
stricted to applications in aircraft con­
struction where experience has indicated 
its use essential. These restrictions apply 
to material conforming to AN-QQ- 
S-757  columbium type only, and are not 
effective if titanium is used.

Use is restricted to, but not mandatory 
for, the following applications: All parts 
of the exhaust system which come into 
contact with exhaust gases and which are 
exposed to high temperatures; super­
charger systems; vital engine or engine 
accessory parts exposed to temperatures 
in excess of 800 degrees Fahr., during 
fabrication or service, which during serv­
ice are subject to severely corrosive con­
ditions or to conditions likely to result in 
fatigue failures; welding rod and elec­
trodes used in welding the above ma­
terial.

The corrosion-resisting steel situation 
in general has improved sufficiently to 
possibly warrant removal of restrictions 
on its use in certain applications where 
difficulty has been experienced in con-

verting to available alternative materials, 
or where continuation or resumption to 
the use of corrosion-resisting steel would 
beneficially affect service characteristics, 
man-hours required in manufacture, or 
cost.

An investigation is being conducted 
by WPB to determine if available sup­
plies of alloying elements and iiroducing 
facilities are adequate to warrant the re­
moval of current restrictions on its use 
in aircraft firewalls. Where use of cor­
rosion-resisting steel for firewalls would 
expedite production or improve service 
performance, and its use is not permit­
ted under order M-126, an appeal may 
be made through the usual channels on 
WPB form 1477.

Need More Antifriction Bearings
The quantity of precision antifriction 

bearings produced is inadequate to meet 
the demand. The Operating Committee 
reports, therefore, it is necessary that 
plain sleeve type bearings or commer­
cial type ground or unground antifric­
tion bearings be used instead of precision

YULE GIFTS FOR AIR FORCES: A irc ra ft engine starters 
veyor line a t the Eclipse-Pioneer division o f Bendix Aviation Corp., East 
O range, N . J., a t a rate sufficient to  equip thousands of warplanes a

month

antifriction bearings in all authorized ap­
plications.

Precision antifriction bearings con­
forming to Army-Navy aeronautical 
specification AN-B-4 shall be used, how­
ever, in the surface control systems of 
all combat airplanes and large transport 
airplanes as well as in other applications 
where control forces, accuracy require­
ments or the necessity for minimum fric­
tion indicate their use.

The greatest opportunity for the use 
of alternate bearings will be in gliders, 
training airplanes, utility airplanes and 
in various locations in combat aircraft 
other than in the jirimary control sys­
tem. The use of alternate bearing prod­
ucts must, however, be considered sep­
arately for each airplane and each ap­
plication, and the decision based on the 
net effect of the bearing on the handling 
and operation of the mechanism.

Plain bearings may be used for the 
surface controls and surface control sys­
tems of gliders, training, and utility air­
planes in applications where the added 
friction will not adversely affect the op­
eration of the control involved. Plain 
bearings may be used for secondary con­
trols where friction and sensitivity of 
control considerations permit. Some of 
the possible applications consistent with 
the above requirements are: Landing 
gear door mechanisms, bomb bay door 
mechanisms, cowl flaps, shutters, selector 
valves, switches, etc.

Commercial type ground or unground 
antifriction bearings may be used as an 
alternate for precision antifriction bear­
ings where low friction properties are 
necessary, or where lower capacities than 
those prescribed for precision ball bear­
ings can be accepted. Some of the pos­
sible applications consistent with these 
conditions are sliding hatches, seat roller, 
ammunition box roller, etc.

Boeing Sets Record in 
Flying Fortress Output

Production of B-17 Flying Fortresses 
a t tire Boeing Seattle plant for October 
set a new all-time record, climaxing the 
company’s struggle throughout the sum­
mer and fall to meet the Army s contin­
ually increasing schedule in the face of 
a grave manpower shortage.

From May, 1942, to May, 1943, in­
creasing production schedules were met 
by continually increasing production ef­
ficiency, despite the fact additional man­
power was not available. During t a 
period, production of Fortresses was 
doubled while total employment re­
mained almost level, and while nearly 
half the male employes were being re­
placed with completely inexperienced 
women. .

Output in pounds of completed air 
planes per square foot of plant 
came the highest of any aircraft_ plant 
in tire country. Output ^  p o u n d s  pm 
employe became the second ig 
the country, first place being held!b> th 
Boeing trainer plant in Wichita,
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516 p a q is  a n d  
512 illu s tra tio n s . 
L a te s t  te c h n iq u es , 
m e thods a n d  p ro ­
cedu res . H andy 
re ference  in d e x .

Uaed by leading Training Srhool» W
and College» G iea l aid *0 expen «
enced opeiatof». de*ignei* »uper- w
in le n d e n l»  and »Iwden«». T e lia  1
how to u»e la'e»t rod* equipmrni 
end method* 'o obtain maximum 
production. C learly  expettly 
written. Mori modern booh 5  UU  
e n  *ubi»ct ava ilab le  today.
Sent subject loyour oppraval postpaid

HOBART BROTHERS CO., Box ST-1232, Troy, Ohio

H O B A R T  ELECTRODES
A n ew  a n d  m odern  p lan t 
now  in o p era tio n . H obart 
E lec tro d es  a re  av a ilab le  
in  s izes a n d  co a tin g s  to 
m ee t ev ery  requ irem en t. 
D a ta  on re q u est.

FREE . . . .  this NEW ARC 
WELDING DESIGN Service  

A lo o s e - l e a l  s e r v ic e  ol 
d e s ig n s  th a t g ives you 
id e a s  on h o w  you  c an  u se  
w e ld in g  to red u c e  costs, 
s tre n g th e n  y o u r product, 
re d e s ig n  y o u r p ro d u c t for 
com ple te  w e ld in g . Every 
p r o d u c t io n  m a n  s h o u ld  
h a v e  i t .  I n i t i a l  p a g e s  
FREE. Ask for it.

FOR BETTER, SPEEDIER WELDING
No matter what the conditions, Hobart Gas Engine Drive 
Arc Welders are built to take it day in and day out be­
cause of rugged oversize construction, perfect ventila­
tion and all the welding current you need at moderate 
operating speeds.

INVESTIGATE HOBART’S EXCLUSIVE FEATURES
Remote Control allows operator to make fine adjust­
ments at the work. Multi-Range Dual Control gives 1,000 
combinations of voltage and current. Special design is 
responsible for exceptional arc stab ility . Two-way 
ventilation insures perfect circulation and cooler opera­
tion. There's no other welder like Hobart — a point by 

point check-up will convince you. 
Ask us to send you complete details 
—check Hobart before you decide 
on your next arc welders.

e HOBART BROS. 
Box ST-1232, Troy, C

W ithout o b lig a tio n  "p lease  t 
me th e  i te m s  I 'v e  c h e c l

l] H o b art W eld er C a ta lo g  
0  H obart E lec tro d e  C a ta lo g  

□  “ P rac tic a l D esign  for Arc W e ld in g "



MEN o f INDUSTRY

W alter S. McLucas, chairman of the 
board, National Bank of Detroit, has 
been elected a director of Bendix Avia­
tion Corp., South Bend, Ind.

Edwin E. Davis has been appointed 
assistant manager of orders, Jones & 
Laughlin Steel Corp., Pittsburgh.

D . L. O 'B R IE N L. E. M ocF A D Y E N E. O . S W E A R IN G E N  W IL L IA M  BUTLER I I I

Chandler will continue as vice president 
and will direct the company’s sales and 
service on the West Coast.

William Butler III, a member of the 
sales promotion department of Lukens 
Steel Co., Coatesville, Pa., since 1938, 
has been promoted to advertising man­
ager. Mr. Butler succeeds George M. 
Gillen, recently named assistant manager 
of combined sales for the company and 
its subsidiaries.

—o---
Stuart II. Betsinger has been appoint­

ed sales manager, Kinney Aluminum 
Co., Los Angeles.

Jack Manildi has been appointed 
manager of sales, Pacific Tube Co., East 
Los Angeles, Calif.

Victor R. Willoughby, vice president, 
American Car & Foundry Co., New 
York, who formerly was in charge of 
engineering, has been assigned director 
of research and development. Edmund 
D. Campbell, recently named a vice 
president, succeeds Mr. Willoughby as 
head of the company’s engineering ac­
tivities, and Alvin A. Borgading, also

W . C . PALMER

o has  b ea n  n a m e d  m a n a g e r o f  sales, 
n d . F la t  W ire  a n d  S p ec ia lties  d iv is io  , 
n A . R o e b lin g 's  Sons C o ., Tren ton , N . •<-,

Dudley L. O’Brien, former sales agent 
at the Cleveland office for the American 
Car & Foundry Co., New York, has been 
appointed district manager of tire Cleve­
land office, succeeding R. A. Williams 
who has been transferred to the New 
York general offices.

—o—
Robert T. Dunlap, recently appointed 

assistant to the president, Wickwire 
Spencer Steel Co., New York, has been 
named general superintendent of the 
company’s Buffalo works, succeeding 
William A. Steele, resigned.

Frank W. W arner has been named 
successor to Henry M. Richardson as 
chief engineer, Plastics divisions, Gen­
eral Electric Co., Bridgeport, Conn.

William H. Lang and Wallace Diffen- 
derfer have been appointed assistant cred­
it managers for the Eastern and Central 
areas for the Camegie-Illinois Steel 
Corp., U. S. Steel Corp. subsidiary.

Elmer F. Richter has been named vice 
president and general manager, Addres- 
sograph-Multigraph Corp., Cleveland, 
A. P. Tyler has been made secretary of 
the corporation, and Donald C. Adams 
succeeds him as assistant secretary.

J. R. Armstrong, Indianapolis; and A. 
Olson, Pittsburgh. These are new branch 
offices.

L. E. MacFadyen, superintendent of 
the High Bridge, N. J., plant of the 
Taylor-Wharton Iron & Steel Co. since 
1940, has been transferred -to the same 
position at the company’s plant at Easton, 
Pa. He assumed his new duties on 
Dec. 6 .

 0—■
E. O. Swearingen, former superin­

tendent of the fettling shop of the Tay- 
lor-Wharton Iron & Steel Co., has been 
promoted to plant superintendent of the 
High Bridge, N. J., plant, succeeding 
L. E. MacFayden.

 0---
William A. Blume, president, Amer­

ican Brakeblok division, American Brake 
Shoe Co., New York, has been elected 
a vice president of the parent com­
pany.

 0---
Frank E. Brown has been appointed 

general sales manager, American Pulley 
Co., Philadelphia, succeeding Archie 
Chandler, who is retiring from active 
sales management of the company. Mr.

Henri B. Vidal, area manager in Buf­
falo for Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., has been 
elected president of the Buffalo Sales 
Executives Association, and William A. 
Meiter, sales manager, Worthington 
Pump & Machinery Corp., Harrison, 
N. J., has been elected secretary.

E. W. Brock has been named manager 
of the Cincinnati office of Detroit Tap 
& Tool Co., Detroit. T. S. Mellen is 
district manager, South Bend, Ind.;

F. J .  LUPKE JR.

W h o  has  b ee n  p la c e d  in  c h a rg e  o f  th e  
n e w ly -o p e n e d  D e tro it  b ra n c h  o f f ic e  o f  Ross 
H e o fe r  & M fg .  C o . In c .,  B u ffa lo ,  re p o r te d  in  

STEEL, D ec. 13 , p .  100 .
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M E N  o f  I N D U S T R Y

Charles M. Lemperly was elected vice 
president and director of sales of the 
Sherwin-Williams Co., Cleveland. Last 
April he was made director of sales, and 
prior to that time he had served for a 
number of years as director of advertising 
and publicity.

Frank H. Fisher has been appointed 
' manager of the Welding and Cutting 

division, Bastian-Blessing Co., Chicago. 
Previously Mr. Fisher was associated 
with American Steel Foundries, Chi­
cago.

to inspect blast furnace plants, steel­
works and rolling mills for the purpose 
of obtaining technical information that 
may be applied in British practice. A 
distinguished British metallurgist, Mr. 
Colclough formerly was connected with 
Brassert & Co. Ltd., and was active in 
the design and construction of iron and 
steel plants in Great Britain, China and 
Turkey.

J . A . PR O VEN

a newly-elected vice president, takes 
charge of all company purchases. A. G. 
Wood has been appointed district sales 
manager for American Car & Foundry 
in Washington.

Donald S. Klippert has been appoint­
ed assistant general manager of sales, 
Timken Steel & Tube division, Timken 
Roller Bearing Co., Canton, O., and is 
succeeded as Cleveland district manager 
of the Timken Steel & Tube division 
by Robert P. Donnell.

Thomas A. Cleary, superintendent, 
Youngstown Sheet Tube Co.’s Brier 
Hill open hearth plant, has been appoint­
ed superintendent of open hearths at the 
Campbell plant, replacing A. E. Rein- 
hard, who resigned to become super­
intendent of steel production at Great 
Lakes Steel Corp., Ecorse, Mich. Mr. 
Clekry is replaced at Brier Hill by Wil­
liam J. Reilly, assistant superintendent 
of open hearths at Campbell.

J. A. Proven, formerly with the Vic­
tor Adding Machine Co., has been ap­
pointed general sales manager of the 
Sterling Tool Products Co., Chicago.

W. E. Tootill has been appointed 
district manager in Pittsburgh for Bristol 
Brass Corp., Bristol, Conn. This newly- 
opened office is located at 438 Oliver 
building.

August H. Henrich has become asso­
ciated with Auto-Diesel Piston Ring 
Co., Cleveland, as assistant to the vice 
president and the general manager. Mr. 
Henrich was formerly in the experimen­
tal department of Thompson Products 
Inc., Cleveland.

Frank S. MacGregor has been ap­
pointed general manager, Electrochem­
icals department, E. I. du Pont de 
Nemours & Co. Inc., Wilmington, Del. 
Mr. MacGregor, whose appointment is 
effective Jan. 1, succeeds Dr. E. A. 
Rykenboer, who is retiring because of 
ill health.

R. W. Piper, formerly associated with 
Sun Oil Co. of Philadelphia, has joined 
the Hodson Corp., Chicago, as technical 
adviser to the industrial trade, Pitts­
burgh area.

II. W. Lange has been appointed sales 
manager, Fire division, Cardox Corp., 
Chicago. H. R. Harper succeeds Mr. 
Lange as chief engineer of the Fire di-

R. G . CAULLEY

Thomas Colclough, technical advisor, 
Steel Controller of the United King­
dom, has arrived in the United States

W h o  has bee n  a p p o in te d  d ire c to r  o f  p u r ­
chases, F ru e h a u f T r a i le r  C o ., D e tro it ,  as a n ­

n o u n c e d  In  STEEL, D ec. 13 , p . 101 .

OBITUARIES
Erle F. Whitney, 58, assistant district 

manager in Cleveland for General Elec­
tric Co., Schenectady, N. Y., died in 
Cleveland Dec. 1 2 .

Thomas J. O’Regan, 80, retired traffic 
manager, Brooklyn Steel Co., died Dec. 
9 in Jersey City, N. J.

John M. Gillespie, president and vice 
chairman of the board, Lockbart Iron 
& Steel Co., Pittsburgh, died Dec. 6  in 
Newark, N. J.

George E. Harris, for many years field 
representative in Buffalo for Firth-Ster- 
hng Steel Co., McKeesport, Pa., died 
Dec. 6  in Buffalo.

G. D. Dorsey, 83, a former director 
and member of the executive committee, 
National Lead Co., New York, died 
Dec. 8 .

James L. Mead, 80, founder and presi­
dent, Mead Cycle Co., Chicago, died 
Dec. 7 in Evanston, 111.

Frank A. VOckrodt, 58, secretary, Car­
borundum Co., Niagara Falls, N. Y., 
died Dec. 8 .

John G. Schoener, 63, retired research 
engineer who had been associated with 
International Nickel Co. Inc., New York, 
for 43 years, died Dec. 5 in Cranford, 
N. J.

George R. Carroll, 52, assistant super­
intendent of maintenance, Jones & 
Laughlin Steel Corp., Aliquippa, Pa., 
died Dec. 7 in that city.

Clifford Chester Smith, 79, a con­
struction engineer who at one time had 
been associated with the old Wellman- 
Seaver-Morgan Co., Cleveland, died 
Dec. 12 in Cleveland.

Joseph G. Kenan, 61, who operated 
the Joseph G. Kenan Co., Cleveland, 
until his retirement 8  years ago, died 
recently ' in Upper Sandusky, O.

John H. Vought, 73, president, Cy­
clone Grate Bar Cos ine., Buffalo, died 
there recently. /

Harold K. Ferguson, 60, founder and 
President of the H. K. Ferguson Co., 
Cleveland, died there Dec. 9.

George Atwater, 48, assistant comp­
troller, Continental Can Co. Inc., New 
York, died Dec. 9 in New Rochelle, 
N. Y.

Urban J. Krupp, 52, general superin­
tendent, Loomis Machine Co., Tiffin,
O., died recently in that- city.

David M. Hammett, 59, vice president, 
Axelson Mfg. Co., Los Angeles, died re­
cently.

Robert Munroe Jr., president, R. Mun- 
roe & Sons Mfg. Corp., Pittsburgh, died 
Dec. 7 in that city'.

Ralph K. Rex, chairman of the board, 
Diebold Safe & Lock Co., Canton, O., 
died at his home in Cleveland, Dec. 13.
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Arm y's Excess Supplies Largely 
Diverted to O ther W ar Uses

Less than 14 per cent of approximately $74 million of service­
able W ar Department property redistributed between July 7 
and Sept. 30 found its way into non-governmental channels. 
Majority purchased by manufacturers of m ilitary materiel

LESS than 14 per cent of approxi­
mately $74,000,000 worth of service­
able surplus property redistributed by 
the W ar Department between July 1 
and Sept. 30 found its way into non­
governmental channels, and of that, the 
major portion was bought by manufac­
turers working on contracts for the 
armed services, the W ar Départaient 
announced last week.

Property sold or otherwise disposed 
of by the W ar Department consists of 
materials and equipment which, be­
cause of changing war requirements, are 
found to be no longer of service. The 
accumulation and disposal of such sur­
plus property has no direct relation to 
the progress of hostilities, and does not 
mean that there is any slowing down 
in war activity. Large amounts of prop­
erty are diverted from one technical 
service within the W ar Department to 
another, from the W ar Department to 
other government agencies and to war 
contractors without reaching consumer 
channels at all. Thus, the W ar Depart­
ment has been able, by a careful redis­
tribution of materials on' hand, to avoid 
the scrapping of such materials, or the 
need for purchasing their equivalent.

Of the approximately $74,000,000 in 
surplus serviceable property of all types 
disposed of during the quarter, $4 3 ,- 
000,000, or nearly 58 per cent, was trans­
ferred to other technical sendees of the 
W ar Department and never left military 
control. The Navy and other federal 
agencies acquired property valued at 
about $2 1 ,0 0 0 ,0 0 0 , or nearly 29 per 
cent. The remainder, estimated $1 0 ,- 
0 0 0 ,0 0 0 , was sold outside the govern­
ment.

The dollar amount of overall war 
Department transfers and sales during 
the quarter ended Sept. 30 ($74,000° 
0 0 0 ) does not include transfers within 
the individual technical services. For 
example, a transfer from one installa­
tion of the Ordnance Department to 
another would not appear in the total. 
While the amount of such intra-service 
transfers cannot be definitely stated, it 
probably equals or exceeds the amount 
of redistribution ($43,000,000) among 
the services.

Neither is there included in the total 
the disposition of property by W ar De­
partm ent contractors whose contracts 
have been terminated. Although the 
W ar Department is interested in the dis­
position of such property because it af­
fects the amount payable to the con­
tractor, the interest is only indirect, 
and the property is owned by the con-

/ T E E  L

ing the 1943 fiscal year is analyzed in 
the following statement:

INVISIBLE AIRPORT: W a lte r E. Irving, president o f the Irving Subway 
G rating Co., Long Island City, N. Y., points out a bar in an "invisible 
a irport runway on the company's proving grounds. Illustrating the 
natural camouflage qua lity  o f the steel mats is the grass that has 
sprouted through the mesh. Installations in the war zones screen the 

landing mats from the eyes o f enemy airmen

N et Tons A m ount

tractor, and not by the government.
Unserviceable property disposed of 

for salvage amounted to $73,092,000 
during the fiscal year ended last June 
30, the latest period for which accurate 
figures are available. About $55,000,000 
of this was disposed of under alloca­
tions by, or through channels approved 
by, the War Production Board at OPA 
ceiling prices. Virtually all the rest was 
sold after competitive bidding.

W ar Department salvage activity dur-

T O T A L  ................................................ $73,092,000

The procedure for disposing of serv­
iceable property is laid down in War 
Department procurement regulation 7, 
the operation of which has resulted in 
the retention within the government of 
millions of dollars worth of property 
that otherwise would have had to be 
bought or would not have been avail­
able for government use.

Under the terms of this regulation, 
each technical service periodically re-

Ferrous m etal ................ 598 ,100
N onferrous m e ta l   2 99 ,280
W ool rags an d  clippings 9 ,530  
C otton  rags, clipp ings. . 13 ,920
W aste p ap er ..................  56 ,800
T in  cans .......................... 23 ,500
Scrap ru b b er ..................  12 ,300
Fats, grease, bones, etc. 33 ,600
K itchen w aste ...................................
M iscellaneous ...................................

1.448.000
1.383.000
7.690.000



W A R  P L A N T

views property on hand and in the pos­
session of manufacturers and list's all 
items not required for an immediate or 
definitely foreseeable need. The lists 
are circularized to about 1 0 0  procure­
ment offices within the War Depart­
ment, and are also made available 
to a large number of other government 
agencies, including the War Production 
Board, the Navy Department, the Treas­
ury Department Procurement division 
and the Petroleum Administrator for War

The War Department maintains close 
liaison with all these agencies, and in 
some cases receives from them lists of 
their requirements. They are then 
promptly notified when any required 
item appears on a War Department ex­
cess property list. The Petroleum Ad­
ministrator for W ar alone purchased, 
through the Defense Plant Corp., in the 
neighborhood of $464,000 worth of War 
Department surplus property between 
Aug. 1 and Oct. 31, 1943.

Property not absorbed within the War 
Department or by other government 
agencies becomes available for general 
sale. Military property, comprising gen­
erally finished end products and sup­
plies of all descriptions, is sold at public 
sale by the regional offices of the Treas­
ury Procurement division, if no use 
can be found for it within the govern­
ment.

Nonmilitary property, which embraces 
largely production equipment and raw 
materials, is fed back into industry as 
rapidly as possible through listing with 
the regional offices of the W ar Produc­
tion Board. For a period of twenty 
days after listing, only military agencies 
or their contractors may buy. After 
twenty days anyone may buy, but first 
preference is still given to war contrac­
tors.

Scrap and salvage sale is conducted 
by salvage officers at posts, camps, sta­
tions and industrial installations operat- 
ed by the W ar Department.

Postwar Importance Overstressed

Shipping Steel Plates 
Unsheared Raises Cost

Thousands of dollars will be added 
monthly to the cost of steel plates made 
m the Cleveland strip mill of Republic 
oteel Corp. because of the necessity of 
shipping plates unsheared to shipyards.

Departure from regular manufactur- 
w® ,Process has been ordered by the 
■Iaritirne Commission and is due to the 
slowdown on the plate shearing line 
which has been in effect since Oct. 9 
and which followed a two-day strike.

he slowdown has resulted in loss of 
on n P amounting to approximately 

>000 tons a month.
Cost of shipping unsheared material 

o shipyards will bb increased by as 
jnuch as $2.89 per ton in the case of 

at going to the Pacific Coast. Increased 
osts are due to increased freight charges 
n the difference in scrap price ceil- 
gs at shipbuilding centers as compared 

scrap prices in Cleveland.

Conference Board study shows not more than one-fifth of some 
$27.5 billion of war facilities w ill be of substantial industrial 
significance in the peace economy

COMPETITIVE importance of pub­
licly owned war plant and facilities to 
the postwar economy is given too great 
prominence in current discussion, ac­
cording to an analysis by the National 
Industrial Conference Board.

Examination of the industrial compo­
sition of the facilities created during the 
war at a war-inflated cost to the public 
of some $27.5 billion “suggests the pos­
sibility” that not more than one-fifth 
of them will be of substantial immediate 
postwar industrial significance, tire board 
says.

Of the $27.5 billion public investment 
in facilities, fully $ 1 2  billion have been 
expended for facilities completely non­
industrial in character, of which at least 
one-fourth has been placed off the con­
tinent, or remains otherwise unassigned. 
Military camps, barracks, depots, and 
related items which have virtually no 
industrial postwar significance consti­
tute the bulk of these facilities, accord­
ing to the board’s analysis.

While the remaining $15.5 billion have 
been expended for industrial plant and 
equipment, over $ 1 0  billion of this 
amount have been committed specifically 
for production of military items with 
little or no immediate civilian market 
or conversion possibilities, or to expand 
capacities already far in excess of any 
possible peacetime needs, the board 
points out. Roughly one-third of all 
publicly owned industrial facilities is 
concentrated in the fields of ammuni­
tion, explosives, shell loading and guns. 
Such plants, the board says, are gen­
erally unsuited for the production of 
civilian items.

Another third of public plant is cen­
tered about the production of aircraft, 
engines and parts, and ships. This plant, 
the board finds, has potentials far be­
yond any possible civilian demand in 
the immediate postwar years, and pre­
sents peculiar and expensive conversion 
problems if they are to be shifted to 
other channels of civilian production.

This leaves, according to tire board’s 
study, little more than $5 billion of pub­
lic plant representing facility readily 
adaptable to supplying major peace­
time wants.

Electrical Industry 
Formulates Postwar Plans

A four-point postwar program for the 
electrical construction industry has been 
formulated by the National Electrical 
Contractors Association and the Inter­
national Brotherhood of Electrical Work­
ers.

The program includes:
1. Immediate assignment of elec­

trical contractors and their skilled work­
ing staffs to do repair, installation and 
maintenance work in shipyards and war 
plants.

2. Survey of the possibilities of the 
future expansion of the industry.

3. Application of many new dis­
coveries of increasing efficiency of op­
erations, which will lower costs to the 
public and result in wider utilization and 
enjoyment of electrical installations.

4. Trial of a “revolutionary experi­
ment” involving the stabilization of 
wages and employment on an annual 
basis, as a supplement to the present; 
hourly basis of pay.

Robert W. McChesney, president of 
the contractors’ association, said the elec­
trical contracting industry is ahead of 
other industries in its postwar planning 
because it already faces postwar condi­
tions. Cutbacks in war construction 
have reduced building activity to a rate 
of $2  billion annually, compared with 
a rate of $13% billion last year.

Vast Unemployment Not 
Anticipated in Postwar Era

Large scale unemployment in the de­
mobilization period is not anticipated for 
demobilization will be gradual and prob­
ably will extend over a period of from 
two to three years, depending upon the 
time required to defeat Japan after the 
victory over Germany, according to a 
study by Karl T. Schlotterbeck, financed 
by the Falk Foundation, Pittsburgh.

Mr. Schlotterbeck believes between
6,000,000 and 7,000,000 servicemen and 
war workers may be demobilized before 
the Asiatic war ends. For the purpose of 
study, it is assumed that Germany will 

•be defeated by the end of 1944 and 
Japan a year later. It is estimated that 
approximately 17,800,000 persons may 
face demobilization during the first two 
and one-half years after the end of the 
European war. Of these, 9,500,000 
would be from the armed forces, 1,400,- 
0 0 0  from war agencies and 6,900,000 
from munitions industries.

Gulf Chapter of Scrap 
Institute Elects Officers

Max Clairfield, Sampson Machinery & 
Supply Co. Inc., Houston, Tex., was re­
elected president of the Gulf Coast chap­
ter of the Institute of Scrap Iron and 
Steel Inc. at a recent meeting.

James Novy, Austin Metal & Iron Co., 
Austin, Tex., was re-elected vice presi­
dent and Cyril M. Coguenhem, Luria 
Bros. & Co. Inc., Houston, was re-elected 
secretary-treasurer.

December 20. 1943 73



R E - E M P L O Y I N G  V E T E R A N S

D is c h a r g e d S e r v i c e m e n  C h a n n e le c

DURING the last war returning 
soldiers searching for employment shift­
ed for themselves because of the lack of 
any definite program or plan by either 
industry or the government. Today 
thousands of honorably discharged serv­
icemen are being reabsorbed each month 
on important war jobs through the me­
dium of specially organized industrial 
personnel departments and government 
bureaus.

Although the entire plan for return­
ing servicemen on industrial jobs still 

in the early stages of develop­
ment, it is working effectively to meet 
present needs and is rapidly being per­
fected to operate efficiently in prepara­
tion for the millions who will return to 
civilian life when the great demobiliza­
tion day arrives.

Dr. William Haber, assistant deputy

This soldier, left, above, awarded 
the Purple Heart in the North 
African invasion, is recovering full 
use of his wounded arm through 
physical therapy at W alter Reed 

hospital. NEA photo

Oiling a punch press which he operates at the 
Acme Steel Co., Chicago, is this veteran of 
Guadalcanal, below, left, who was discharged 
from service after being wounded and stricken 

with malaria

74
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n to  I n d u s t r y

director for program development of the 
War Manpower Commission, recently 
revealed that the armed forces are dis­
charging about 70,000 persons monthly, 
including 35,000 a month released from 
service hospitals throughout the nation. 
These men were not all battle casual­
ties for many have been discharged be­
cause they were unfit for military life 
for various reasons. More than 7000 
men have been released to fill the man­
power shortage in copper mining, the 
only industry so favored.

Office of W ar Information revealed 
that 800,000 servicemen have already 
been discharged from active service and 
the majority of them channeled into war 
production jobs with such rapidity that 
“they are becoming a real factor in re­
lieving the manpower shortage.” The 
Army has released 585,000 veterans, the 
Navy 133,155 and the Marine Corps 
about 34,759.

General Motors Corp., Detroit, was 
among the first of the large companies 
in the country to take definite steps to 
re-employ discharged servicemen. In a 
letter to general managers and personnel 
managers of divisions, H. W. Anderson, 
vice president in charge of personnel, 
stressed the necessity for placing in suit­
able jobs all former employes who have 
returned from military service. He also 
pointed out the necessity for giving these 
men all possible assistance and training 
to fit them for normal employment.

Armed forces releasing 70,000 monthly, many of whom are 
placed in war jobs. . . Special industrial personnel depart­
ments and government bureaus assist in placing veterans in 
work for which they are best fitted

By J. M. KURTZ
A ss is ta n t E d ito r ,  STEEL

abled veterans. It calls also for a survey 
of jobs in the plants from the stand­
point of physical requirements to deter­
mine the suitability for placement of 
veterans with various types of physical 
handicaps.

Plant doctors will give returned vet­
erans complete physical examinations 
and on the basis of these examinations 
will recommend the type of work to 
which they can be assigned. Each man 
will be followed up to see that he be­
comes acclimated to his work and is 
able to carry the job. In event it is 
found that a man is not suited to the 
work to which he is first assigned, trans­
fers will be arranged. Training facili­
ties will be made available for veterans 
who must learn types of work in which 
they are inexperienced. When neces­
sary every help will be given discharged 
veterans in taking advantage of the fa­
cilities of the Veterans’ Administration.

The corporation recently revealed 
that about 10 0 0  of the 10,268 men in­
ducted into the armed forces from 16 
Fisher Body plants have been placed on 
essential war jobs. In the Detroit area 
alone, some 470 workers discharged 
from military service have returned up 
to Nov. 1 . Besides this, about 300 
others not previously employed with 
GM had been hired and placed on vital 
war jobs.

Establish Military Service Department

Early this month Thompson Products 
Inc., Cleveland, and its subsidiary, 
Thompson Aircraft Products Co., Euclid’ 
O., set up separate Military Service De­
partments as branches of the personnel 
division. These departments are should­
ered with the responsibility of preparing 
for the postwar rehabilitation of re­
turned veterans. I t will keep records, 
conduct interviews of employes leaving 
for the armed services and veterans re­
turning for re-employment, and also will 
disseminate any information considered 
important to relatives as well as to the 
servicemen themselves.

The Oliver Iron & Steel Corp., Pitts­
burgh, is an excellent example of a com­
pany which has taken steps to meet the 
problem of re-employing discharged 
servicemen. The company for more 
than 18 months has k ep t contact with 
all of its employes in uniform. A per- 
sonal letter from the company’s presi­
dent, Theodore F. Smith, is followed by 
mailing the servicemen a carton of cig- 
arets. The company sends the service­
men photos of their families taken by 
a company photographer. Copies of the

"More than 82,000 GM employes are 
in military service, and more are going 
every day,” Mr. Anderson pointed out. 
“Already some of these men are return­
ing to work in the plants after recover­
ing from injuries received while in ac­
tive service. The problem of placing 
the disabled veterans will become in­
creasingly serious and important through­
out the period of the war and after­
wards. We feel that it is not too early 
to make preparations to meet this situa­
tion.

Placement on Sound Basis
"As a general policy we should make 

every effort to place these handicapped 
veterans on jobs which they can per­
form without harm to themselves or 
others. To be successful the placement 
of handicapped veterans must be on a 
sound basis both from the standpoint of 
productivity and economic return to the 
worker.”

The GM plan calls for co-ordination 
of the activities of the plant medical de­
partments, employment departments, 
training facilities, supervision and others 
concerned with the rehabilitation of dis-

After serving more than a 
year in the Army, and a 
veteran of the North Afri­
can campaign, this 24- 
year-old man, left, center, 
is back on his job as a 
boring mill operator a t ' 
the Aluminum Co. of 

America, Cleveland

This discharged veteran, 
left, of the N avy is now  
checking gages at the 
Ohio Crankshaft Co., 
Cleveland. Prior to his 
induction he w as an in­
spector in the diesel 

crankshaft division

December 20, 1943 75



R E - E M P L O Y I N G  V E T E R A N S

company paper also are mailed to them 
regularly.

The personnel department then as­
sembles information on each employe in 
uniform regarding his training and ex­
perience. In such a way the personnel 
department hopes to fully utilize any 
specialized training of value which tire 
former employe might have obtained 
while in uniform. All postwar plans of 
the corfipany are being carried out with 
the idea of finding suitable jobs for re­
turning soldiers.

Ohio Crankshaft Co., Cleveland, re­
ports that it hires between five and ten 
discharged servicemen each week. These 
men are interviewed by the personnel de­
partment in order to determine what jobs 
would be most suitable. A form is sent 
to foremen of the re-employed service­
men every four weeks to keep a record 
of their progress. Thus, if the serviceman 
is dissatisfied with the job or is not per­
forming satisfactorily, he is shifted to a 
department where he believes he would 
like to work.

A number of companies, particularly 
airplane manufacturers, have placed 
standing orders with the Veterans' Em­
ployment Service for discharged service­
men. These returned veterans are help­
ing to relieve the manpower shortage 
and contribute to the morale of work­
ers for greater production.

“Nothing so lifts the morale of a dis­
charged veteran as to find that, despite 
his disabilities, he is still able to hold 
down a good job,” Hugh A. Kervvin, as­
sistant director of the Veterans’ Employ­
ment Sendee, said. “He is particularly 
pleased that the job he is able to per­
form contributes to the winning of the 
war.”

The personnel manager of the Douglas 
Aircraft plant at El Segundo, Calif., re­
ports that at present some 400 veterans 
of the present war are working at the 
plant. One of them is a former Marine 
flight sergeant who was shot down at

Guadalcanal with the loss of one eye 
and a shattered face. He is now flight 
testing radios in the dive bombers man­
ufactured at the plant. Another, a former 
pilot shot down over the English Chan­
nel, is doing excellent work in the plant's 
planning department. These are only a 
few of the examples of thousands of sim­
ilar cases throughout the country in 
every phase of industrial production.

The Texas division of North American 
Aviation Inc. reports that at its Dallas 
plants, where it manufactures trainers, 
Mustang P-51 fighters, and B-24 Libera­
tor bombers, about 700 honorably dis­
charged veterans are on its payroll. The 
company conducted a national advertis­
ing campaign recently to inform veterans 
that jobs are awaiting them at the North 
American plants upon their discharge. 
North American’s efforts to employ vet­
erans has a three-fold purpose. It is at­
tempting first of all to provide a method 
of rehabilitation of disabled war vet­
erans in order to help them find a place 
in civilian life. Secondly, the company 
believes it can utilize the knowledge and 
technical training many of these men 
have gained in combat. And lastly, the 
placement of veterans in production de­
partments boosts the morale of other 
workers.

Companies To Provide Training
Many legless and armless men are 

returning from this war because of the 
use of a destructive weapon called the 
anti-personnel mine. The federal gov­
ernment is endorsing the aid of private, 
state and industrial companies for aid 
in rehabilitating such casualty cases. 
The Veterans’ Administration is con­
tracting with companies like Ford, 
Chrysler and General Motors to train 
the returning servicemen in virtually 
any occupation they desire.

Several thousand applications have 
been filed with the VA by soldiers no 
longer able to fight or able to eam their 
living on their old jobs. Since tire first

of July, a number of men have been 
receiving special attention under the re­
habilitation program. These men are 
paid a pension while learning. Eventu­
ally they are returned to civilian jobs 
for they must complete their training 
within four years.

Veterans must prove at least a 10 per 
cent disability and also show that in­
juries prevent them from returning to 
their old jobs in order to qualify under 
the VA program. In some cases the 
VA is financing college careers. The 
program is being financed this year 
from a general fund of §600,000,000. 
Eventually the cost will climb to around 
§1,500,000,000 a year and handle train­
ing of 400,000 men, winding up in six 
years.

Re-employment of disabled service­
men is within the jurisdiction of die Vet­
erans’ Bureau. War Manpower Com­
mission offices nearest the Army, Navy 
and Marine hospitals register die dis­
abled and question them regarding em­
ployment. Applications then are for­
warded to veterans’ employment repre­
sentatives, there being one located in 
virtually every state. Probably of great­
est importance are the volunteer re-em­
ployment committeemen attached to 
local selective service boards. At pres­
ent there are from two to 2 0  volunteer 
re-employment committeemen in each 
board. Eventually there will be one 
committeeman for every 25 veterans. 
They will provide a personalized serv­
ice unheard of in the last war. Acting 
as a friend and agent of veterans, the 
committeeman will handle the records 
and return him to his old job or find 
him a new one. Staffs of local agencies 
of the Veterans’ Administration and 
representatives of the Veterans Employ­
ment Sendee, full time specialists, also 
will aid the returning servicemen. Ail 
of diese branches are adjuncts of the 
W ar Manpower Commission.

Various local and state rehabilitation

( Please turn to Page 150)

They Say:
“At the close of the war, our productive resources will 

be greater than ever before. One can hardly doubt that 
without increasing the prewar ratio of women at work, 
our productive system is incapable of producing an abun­
dance of everything we need or want.”— Ruth Leach, vice 
president, International Business Machines Corp.

9 0 »

“Some people are worried about the national debt which 
now exceeds §1000 per capita. This debt has been largely 
incurred because of war and depressions. If after the 
last war we had invested 10  cents per person per year 
in research and planning, and had worked with the same 
energy as researchers in the physical sciences and in 
medicine, we might have prevented the panics and this 
war.”— William L. Batt, vice chairman, W ar Production 
Board, and president, SKF Industries.

“Behind die problem of employment and production 
lies the much deeper problem of human relations. 
Charles E. Wilson, executive vice chairman, War Produc 
tion Board. 0 0 9

“No one government agency, no one company, and no 
one union, can possibly meet the situation alone. T cy 
must see dieir functions and responsibilities in re ation 
with each other. The task ahead will test the intelligence 
and quality of government, management and labor lea er 
ship,”— Clinton S. Golden, vice chairman, War Manpower 
Commission and vice president, United Steehvor 'ers o 
America. „ ,  «

“Labor, management, agriculture and government must 
work togedier for an abundant and prosperous America.
T. M; Girdler, chairman, Republic Steel Corp., an c ai 
man, Consolidated-Vultee Aircraft Corp.

6
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ACTIVITIES

International To 
Build New  Farm 
M achinery Plant

Purchases 375 acres at Alton 
and Wood River, III., for 
modern implement plant which 
will employ 3500 workers

INTERNATIONAL Harvester Co., 
Chicago, has purchased 375 acres of land 
on the east bank of the Mississippi river 
between Alton and Wood River, 111., for 
construction of a postwar farm machin­
ery manufacturing plant. Construction 
will not begin until after the war.

The design calls for a thoroughly mod­
em industrial plant of one-story con­
struction with a foundry, forge shop, ma­
chine shop, warehouse and a central heat­
ing plant. About 3500 workmen will be 
employed there.

Excellent rail, water and highway 
transportation are available to the com­
pany at the Alton-Wood location. Mis­
sissippi river shipping will be possible 
through construction of a dock on the 
plant property. The Illinois Terminal 
railway line runs just north of the tract 
and a new highway is to be built just 
east of the property.

More W ar Plants Cited 
With Army-Navy "E "  Awards

A number of additional war plants 
were awarded recently Army-Navy “E ” 
emblems for outstanding achievement in 
production of war materials. The com­
panies are:

American Cystoscope M akers Inc ., American 
Catheter C om ., P ort C hester, N . Y.

Bradford K ennedy Co., O m aha, Nebr.
Electrolux C orp ., O ld G reenw ich, Conn.
Elgin N ational W atch  Co., A urora, III.

 ̂ General M otors C orp ., D slco R adio division, 
Kokomo, Ind .

Globe U nion Inc ., M ilw aukee.
Kennedy V an-Saum  M fg. & Engineering  Co., 

Danville, Pa.
Liggett Spring & Axle Co., M onongahela, 

Pa.
A. R. M aas C hem ical C o., South Gate, 

Calif.
Minnesota F ire  E q u ip m en t Co., Lindstrom , 

Minn.
United States R ubber C o., N augatuck, Conn.
Albert W right, O ak land , Calif.
Phelps D odge C opper C orp., N ew  York, 

second renew al.
Candler-H ill C orp., D etro it.
Baldwin Locom otive W orks, S tandard  Steel 

vorks division, Ph ilade lph ia , adds fou rth  star 
to pennant.

b r i e f s  . . .
Pioneer Engineering & Mfg. Co., De­

troit, recently released a very attractive 
brochure titled, “Solutions to Some Ex­
ecutive Problems.”

 o---
Brush Development Co., Cleveland, 

M ember 2 0 , 1943

has issued a new pamphlet containing 
the latest technical information on its 
series of industrial instruments.

Castaloy Corp., Detroit, has published 
a four page equipment list which 
enumerates die extensive facilities of the 
corporation.

Interchemical Corp., New York, an­
nounces that effective Jan. 1, 1944, die 
trade sales division will be the official 
outlet for all its consumer products and 
those of its subsidiaries, with home of­
fices and factory at Paterson, N. J.

Planett Welding Electrode Co., Los 
Angeles, now is producing coated extrud­
ed welding electrodes.

General Excavator Co., Marion, O., re­
ports that “General Ironguts”, first 
shovel ever built by the company, is 
still in service after marking its seven­
teenth birthday.

Gerrnrd Co. Inc., Chicago, has changed 
its name to Gerrard Steel Strapping Co. 
to better identify the organization with 
the product it manufactures and dis­
tributes.

General Electric Co., Schenectady, 
N, Y., now is producing a small quantity 
of simplified electron microscopes which 
will be shipped on high priority orders 
to industrial laboratories and colleges.

— 0---
Hudson Motor Car Co., Detroit, has 

set up the first child day care center in 
Michigan by a major manufacturer. The 
nursery admits children from 2 to 5 
years old of mothers working in the 
Hudson plants.

■—o---
Wcstinghouse Electric & Mfg. Co., 

East Pittsburgh, Pa., delivered $63,113,- 
578 of equipment for the armed forces 
during October, a 3 per cent increase 
over last August, the previous high 
month,

— o—
Jefferson Machine Tool Co., Cincin­

nati, recently published an eight page 
catalog listing some of its equipment.

Brown Instrument Co., Philadelphia, 
has applied for a patent for a new type 
of thermocouple for cyanide carburiz- 
ing in the heat treating and allied indus­
tries.

Association of American Railroads,
Washington, reports there were 133,537 
cars of export freight, excluding coal 
and grain, handled through United States 
ports in November, compared with 75,- 
767 in November last year, an increase 
of 76 per cent.

Steep Rock Iron Mines Ltd., Toronto, 
Ont., announces that delivery of power 
by the Hydro Electric Power Commis­
sion of Ontario on Nov. 28 ushered in 
the second and final stage in the pre- 
production development of the dewater­

ing of Steep Rock Lake to permit open 
pit mining of ore in 1944.

— o---
International Machine Tool Corp., Elk­

hart, Ind., reports stockholders have ap­
proved a proposal to merge tire Detrola 
Corp., Detroit, under the name of Inter­
national Detrola Corp., effective Dec. 31,

American Can Co., New York, mailed 
a 48-page report to approximately 34,000 
shareholders and also to customers re­
vealing the outcome of renegotiation 
proceedings.

— o—
Phoenix Iron Co., Phoenixville, Pa., 

which for many years has sold fabricated 
steel under the name of a subsidary, 
Phoenix Bridge Co., will, in tire near 
future, sell the product under the name 
of Phoenix Iron Co. to do away with 
duplication.

Mack International Motor Truck Corp.,
New York, reveals that tire nation’s 5,- 
0 0 0 ,0 0 0  trucks are averaging 1 0 ,0 0 0  miles 
annually for a grand total of 50 billion 
miles yearly. In rolling distance in 1942, 
tire trucks hauled 60 billion ton-miles 
of freight and have exceeded that figure 
this year,

—o---
Minneapolis-Honey well Regulator Co.,

Minneapolis, awarded first prize for a sys­
tem of steam heating to Clyde II. Baker, 
Detroit architect, and first prize for hot 
water heating system to Leonard Weger, 
Philadelphia architect. Each received a 
$ 2 0 0 0  prize in the $1 0 ,0 0 0  heating con­
test.  0__

American Car & Foundry Co., New 
York, announces that its Berwick, Pa., 
plant won the Frederick A. Stevenson 
safety trophy in a contest among its 12 
plants for a record of no lost time acci­
dent during November. The Wilming­
ton., Del., shipyard was runnerup.

— o—■
Sterling Tool Products Co., Chicago, 

has moved its general office from 363 
East Ohio street to 155 East Ohio street. 

— o—
Hydro-Arc Furnace Corp., La Grange,

- 111., which has been associated with the 
Whiting Corp., Harvey, 111., over a pe­
riod of years, has now been acquired 
by the Whiting Corp. W. Harvey Payne, 
president and founder of the former, will 
continue in the capacity of consulting en­
gineer.

Blaw-Knox Co., Pittsburgh, was hon­
ored recently for its participation in the 
creation of the American synthetic rub­
ber industry by the 1943 Committee of 
Award for Chemical Achievement.

Kelsey-Hayes W heel Co., Detroit, re­
ports it has taken steps to acquire the 
stock of French & Hecht Inc., Davenport, 
Iowa.

Bituminous Coal Institute, New York, 
has published a reference booklet titled, 
“Coal Facts" which shows why coal is 
the backbone of the war effort.
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THE BUSINESS TREND

Production Pace Holds 
But Uncertainty Mounts

W IT H  the W ar P roduction  B oard calling for increased 
w ar goods o u tp u t during  1944,_ b u t cutbacks and  cancel­
lations suggesting  an early  increase in  p roduction  of some 
civilian goods, industry  stands confused am ong the con­
tradictions as it perform s its dual task  of m aintain ing high 
ou tpu t of w ar item s and laying plans for th e  postw ar era. 
D isposal of w ar p lan ts  and m achines; disposition of sur­
p luses; se ttlem en t of canceled contracts— these are am ong 
the dangerous question m arks w hich should  be se ttled  by 
firm federal policies w idely publicized.

In  sp ite  of th e  uncertain ty , cu rren t p ro ­
duction  of w ar goods sustains its rap id  
pace  as changing m ilitary needs sh ift em ­
phasis from  ordnance and  am m unition  to 
planes, ships, land ing  barges, and  trucks.

IN V E N T O R IE S , O R D ER S, S H IPM EN T S— Inventories of 
du rab le  goods m anufacturers reg istered  a sm all gain in 
O ctober, according to  the  Conference B oard’s seasonally 
ad justed  index. N ew  orders show ed a 6  p e r cen t ad­
vance over the Septem ber figure.

F o r the th ird  consecutive m onth  m anufacturers’ unfilled 
orders d ropped  to a new  1943 low in O ctober. Producers 
of railroad  equ ipm ent an d  m iscellaneous du rab le  goods 
reported  an increase, largest declines being in  non-durable 
item s. Shipm ents d ropped  below  the S eptem ber figure, 
w ith  losses in bo th  durab le  and  non-durable industries.

As recorded  by  U. S. S teel C orp., finished steel ship­
m ents for N ovem ber show  the  th ird  low est m onthly figure 
fo r 1943 to  date , June and A pril being  lower. P late pro­
duction declined m oderately.

M A N PO W ER — W ith  factory  em ploym ent 
continuing a t  levels below  its m id-1943 
ceiling, and the arm ed forces an ticipating  
11,300,000 in  service by  Ju ly  of 1944, 
clearly  the m anpow er problem  has no t 
been  solved. H ow ever, incentive p ro ­
gram s, federa l controls, and  m ore effective 
production  m ethods have low ered the 
shortage estim ates, an d  cutbacks an d  can­
cellations have released enough labor to 
im prove tire situation  in m any local areas.

If  G erm any does not crack before M arch, 
th a t m ay b e  th e  crucial period  fo r m an­
pow er, for i t  is then  th a t seasonal workers 
leave the factories fo r th e  farm s, and  the 
arm ed services m ust fill the ir ranks to a t­
tain  the  to tal set up  for July.

R E-EM PLO Y ED  SER V IC EM EN — H ow
m any m en and  w om en now  w ith  the arm ed 
forces will re tu rn  to  positions w ith  the 
sam e com panies they  left to enlist? W orld 
W ar I experience on the subject w ould  be 
helpful, b u t a  recen t survey reveals th a t 
those records are no t to b e  found. E xecu­
tives w ho w ere in terv iew ed expressed the 
opinion such re-em ploym ent w ould  be 
high afte r this w ar, and the ir estim ates 
ranged  from  70 to 80 p e r  cent.
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1942 1 1943

1943
Jan .  ....................................... 1685.9
F e b ....................................................  1691.6
M ar.......................  '. . 1772.4
A pr..................................................... 1630.8
M ay ............................................... 1706.5
June  ..............................................  1552.7
Ju ly  ............................................... 1661.0
A ug....................................................  1704.5
S ep t...................................................  1664.6
O ct..................................................... 1794.9
N ov....................................................  1660.5
D ee .......................................................................

Steel shipm ents!—Plate Production! 
(U n it 1000 N et T ons) 

—Shipm ents—

T otal

1942
1738.9 
1616.6
1780.9
1758.9
1834.1
1774.1 
1765.7
1788.6
1703.6
1787.5
1665.5
1849.6

2 1 ,064 .2

1943
1135.4
1072.0 
1167.7
1121.0 
1114.9 
1059.3
1089.0
1061.0 
1161.0
1147.1
1141.1

-P la te  O u tp u t-
1942
754.5
758.7
878.7 
895.9

1012.2
1050.9 
1124.1
1097.9 
1061.8 
1101.4 
1013.6 
1060.0

11,809.7

TU. S. S teel C orp. J W ar P roduction  B oard.

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

I N D U S T R Y  PeHod®
Steel Ingot Output (per cent of capacity)..............................................  98.0
Electric Power Distributed (million kilowatt hours)............................. 4,567
Bituminous Coal Production (daily av,— 1000 tons)............................. 2,100
Petroleum Production (daily av.— 1000 bbls.).....................................  4 ,3 7 7
Construction Volume (ENR—unit $1,000,000)...................................... $34.7
Automobile and Truck Output (Ward’s—number units).................... 18,730

°D ates  on request.

T R A DE
Freight Carloadings (unit— 1000 cars)................................................... 848!
Business Failures (Dun & Bradstreet, num ber)...................................  40
Money in Circulation (in millions of dollars)!...................................... $20,135
Department Store Sales (change from like week a year ago )!  +13%

TPrelim inary. (F ed e ra l Reserve B oard.

Prior
Week

98.5
4,560
2,075
4,384
$52.2

17,880

863
35

$19,940
+ 2 1 %

Month
Ago
99.0

4,483
465

4,436
$63.0

19,300

845
30

$19,514 
+  10%

Year
Ago
99.0

3,938
1,889
3,771
$85.3

17,835

759
132

$14,986
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Steel Employment
T otal Payrolls 

Em ploye#— N um ber (U nit1—
(000  om itted) $1 ,000 ,000 )
1943 1942 1943 1942

Jan. . . . 637 851 129.7 118.8
Feb. . . 635 651 122.8 108.5
Mar. , , 637 653 136.8 117.0
Apr. 634 654 188.3 118.5
May 632 656 137.4 1 1 7 4
June , . 631 659 136.2 118.0
July . . 627 655 142.8 120.7
Aug. . . 625 647 139.9 118.7
Sept. . . 620 641 143.8 124.8
Oct. . . . 615 635 144.9 126.6
Nov. 632 ......... 122.8
Deo. 633 129.3

THE BUSI NESS TREND
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Iron, Steel Production 
(N e t tons— 000 om itted)

Steel Ingots ----- Pig Iron-----
1943 1942 1943 1942

J a n ............ . . 7 ,424 7,112 5,194 4,983
F eb . . . . 6 ,826 6,513 4,766 4 ,500
M ar. . . . . . 7 ,670 7,392 5,314 5,055
Apr. . . . . . 7 ,374 7,121 5,035 4 ,896
M ay . . . . . 7 ,545 7,383 5,173 5,073
June . . . . . 7 ,027 7,015 4,830 4,935
July  . . . 7 ,376 7,145 5,023 5,051
Aug. . . . . . 7 ,562 7,228 5,316 5,009
Sept. . . . . . 7 ,489 7,058 5,226 4,937
Oct. . . . . . 7 ,786 7,580 5,324 5,230
Nov. . . . 7 ,357 7,180 5 ,083
D ec. 7,305 5,201

T otal . . . 86 ,030 59 ,959

Foreign Trade 
Bureau of Foreign and Domestic 

Commerce 
(U nit V alue— $1,000,008»

Jan.
Feb.
Mar.
Apr.

Nov.
Dec.

-Export* Imports-
1943 1942 1941 1943 1942 1941
751 479 325 228 253 229
732 478 303 234 253 234
984 611 357 248 272 208
963 695 385 257 234 287

1,069 525 385 281 191 297
i .004 618 330 302 215 279
1,251 627 359 300 214 278
1,205 694 455 315 184 282
1.233 718 417 280 196 263
1,185 776 666 329 199 304

750 492 174 280
853 651 858 344

___ 7826 5126 2743 8346

1 i 1 1 i 1 ‘ i 1 1 i 1 1 i ‘ 1 I 1 1 i * 1

;  EXPORTS

! I I I I I
1941

 (SOURCE. U. S. DEPARTMENT OF COMMERCE)”
l i i L i i I i t I i i i i

1942 1943
i I i

Latest
F I N A N C E  Period“

Bank Clearings {Dun & Bradstreet—millions)..................................... $8 ,8 8 6
Federal Gross Debt (billions)..................................................................  o-o'o
Bond Volume, NYSE (millions)............................................. ...................
Stocks Sales, NYSE (thousands)..............................................................  " ,1 /4
Loans and Investments (millions) f ................. • - • - ■ •••  .....................  551,166
United States Government Obligations Held (millions)f.................... $37,341

i M em ber banks, F ed era l Reserve System.

p r i c e s
STEEL’s composite finished steel price average................................
Spot Commodity Index (Moody’s, 15 items)!. . .  ............................  24b.5
Industrial Raw Materials (Bureau of Labor index)!. .  ...................... 111./
M a n u f a c tu r e d  P r o d u c t s  ( B u r e a u  o f  L a b o r  i n d e x ) ! ........................................ 1UU.4

11931 =  100 ; F rid ay  scries. 11926 r= 100.

Prior
Week

$7,668
$170.1

$48.6
3,701

$51,462
$37,377

$56.73
244.8
1 11 .1
100.3

Month
Ago

$8,762
$169.5

$51.7
5,884

$52,642
$38,071

$56.73
243.2 
112 .1
100.3

Year
Ago

$7,314
$104.1

$39.3
3,285

$38,387
$24,808

$56.73
234.3
103.7
99,7
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— sharply reduces time required for finishing machine parts 

— permits faster training of operators 

— cuts production costs

NEW  APPRECIATION of the ad­
vantages of face grinding and an un­
derstanding of its limits has grown out 
of the war. The procedure itself, of 
course, has been in use for many years 
but too much time has been devoted 
to trying for close tolerances rather 
than to a recognition of the real ad­
vantages and economies involved in ac­
complishing the work for which it is 
so well suited.

Tire American Engineering Co.’s ex­
perience with face grinding has cov­
ered a period of nearly 25 years in the 
manufacture of heavy machinery, not­
ably Hele-Shaw pumps, Taylor stokers, 
Lo-Hed hoists and marine deck auxil­
iaries. The quantities of any one part 
required in this type of work ordinarily

are not large, so elaborate fixtures and 
jigs are not justified from tire standpoint 
of economy.

Face grinding has proved to be an 
excellent method for machining many 
of the parts needed as may be indicated 
by citing certain typical experiences.

In one case it was desired to surface 
100  stoker crankshaft bearing brackets, 
a portion of one being shown in Fig. 1.

Fig. 1 ( Upper le ft)— Redesign of 
t h i s  stoker crankshaft bearing 
bracket made it possible to em­
ploy face grinding in finishing 
the piece. Above  (A) is shown 
bracket as originally designed and 
below  (B ) as redesigned for face 

grinding

Fig. 2 ( Immediate le f t ) — Here 
five forged rackets are ganged up 
on a magnetic chuck and are face 
ground simultaneously to required 

thickness

Fig. 3 ( Left  below )— Two sides 
of this casting, 17 x 10% inches, 
were faced parallel in 25 minutes 
with face grinding. Other meth­
ods required up to 125 minutes

Fig. 4 (B elo w )— This gear hous­
ing, measuring 28% x 6 8 % incites 
overall, was face ground in (8  
minutes floor-to-jloor or in approx­
imately one-third the time re- 

other methods



A m e r ic a n  E n g in e e rin g  C o.
P h ila d e lp h ia

As originally designed, however, the job 
was impractical for face grinding as 
will be noted by referring to the upper 
drawing A, Fig. 1. Therefore, at the 
insistence of the manufacturing depart­
ment, the bracket was redesigned as 
shown at B so as to permit the face 
grinding wheel to pass across the sur­
face without any fouling of the bracket.

Provides Substantial Economies

The obvious lesson learned from this 
experience was that it often pays to rede­
sign a part in order to take advantage of 
the substantial economies provided by face 
grinding. In fact, the entire crankshaft 
bearing bracket is an excellent example 
of a job suitable for face grinding since 
it was designed so that a number of sur­
faces are flat and thus may be ground 
readily. Tolerances for these surfaces 
need not be held closer than 0 .0 1 0 -inch 
thus permitting faster grinding.

A recessed end of this bracket em­
phasizes another point in favor of face 
grinding. Recessing in itself saves met­
al, usually without sacrificing strength, 
and such recessed surfaces are particu­
larly suited to face grinding. A cutting 
tool travels at a metal cutting speed 
whether it cuts metal or passes over a 
recess. With a face grinder, however, 
grinding time is proportioned to the 
amount of material to be removed. Re­
cessing, therefore, actually results in a 
reduction of finishing time when a face 
grinder is employed. Recessing also is 
apt to be harder on cutting tools since 
they slam into the work after passing 
each recess.

Face grinding also provides several 
other advantages which should not be 
overlooked. Among these are savings in

By J .  S. BENNETT

material other than that provided by re­
cessing for it is practical to reduce the 
allowance for finishing over that re­
quired by other methods of facing. This 
is for the reason that face grinding pro­
duces the first flat surface regardless of 
scale. Further, no roughing cuts are 
needed to get through the tough skin 
of castings. Too, lumps and hard spots 
do not slow up grinding.

The most important advantage of face 
grinding is reduced cost of production 
through a saving in machining time. It 
may be profitable to examine a few 
case examples:

Fig, 3 shows a casting 17 by 19Vz 
inches, two sides of which were faced 
parallel. Face grinding required a total 
of 25 minutes compared with as much 
as 125 minutes by other machining 
methods. A rotating fixture with a 
quick-acting clamp was used on this job, 
necessitating only one setup.

Machining Time Reduced

In facing a gear housing joint (Fig. 4) 
measuring 28Vs x 68Vz inches overall, 
the time for face grinding was 78 min­
utes floor-to-floor or one-third of the
time needed when employing other ma­
chining methods. Nothing was required 
for setting up other than a jack and a 
simple shop made fixture.

Incidentally, in citing both of the
above cases there is no intention to
deprecate other methods of surface fin­
ishing. The obvious implication is that 
these two jobs are better adapted to face 
grinding than to any other method which 
could be employed.

In another case (Fig. 5) it was found 
advantageous to face three sides of a 
pump case 90 degrees apart by the grind­
ing method. The actual time for all
three operations was only 35 minutes 
floor-to-floor. By revolving the pieces 
around a centering plate, only one set­
up was required for completing this par­
ticular job.

Another excellent example of face

grinding is shown in Fig. 2 where five 
forged ratchet wheels are ganged up on 
a magnetic chuck and faced to their 
required width. This setup is particu­
larly well adapted for this type of work. 
In another case, two surfaces of a stoker 
power box casting were ground in a 
floor-to-floor elapsed time of only 28 
minutes.

There are many instances where it is 
necessary to control the dimensions of 
parts within fairly close limits, yet where 
the character of the finished surface is 
not so important. Typical instances of 
this are the width of sheared plates, 
forgings, castings and the like. By em­
ploying a face grinder operation, the 
part may be made close to size by shear­
ing, forging or casting, and the final siz­
ing obtained by grinding. This removes 
the excess metal where necessary, but 
leaves unground those surfaces where 
excess metal does not exist.

An advantage of tire face grinder now 
of particular interest because of the 
present manpower shortage is its ease of 
operation. Any intelligent man without 
previous mechanical training can be 
taught to operate a face grinder in an 
extremely short period. Also, production 
per man is much greater than when 
using other types of machines. Newer 
types of face grinding machines, such as 
illustrated in Fig. 5, permit even greater 
output per man.

Fundamental Rules Evolved

From the experience of this company, 
a few fundamental rules have been 
evolved which will facilitate obtaining 
best results with face grinding:

—The designer of machine parts must 
understand the face grinding operation 
thoroughly.

—Jogs must be avoided, such as shown 
at A, Fig. 1.

— Surfaces to be finished should be 
"relieved” as much as possible to speed 
up the operation.

—Where control of dimensions rather 
than finished surfaces is the object, partly 
unfinished surfaces shoud be accepted.

—Castings must be poured close to 
size to avoid unnecessary removal of 
metal. This, of course, is not practica­
ble in ordinary machine tool operations 
as the presence of scale in or close to 
the finished surface would dull the cut­
ting tools too quickly.

—One complete operation also is 
eliminated by face grinding because no 
preliminary operation (rough machin­
ing to get through tough skin of cast­
ings) need be employed.

Anyone unfamiliar with face grinding 
should consult a maker of face grinding 
equipment before attempting to use the 
process. A study of various types of 
work—made from prints or actual pieces 
—enables the grinder maker to deter­
mine quickly whether or not face grind­
ing will save time, material and money, 
and whether the work in question is 
suitable or can be redesigned for face 
grinding. Some grinder manufacturers 
will grind samples of work to determine 
actual grinding time and costs.
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Fig. 5—In this operation on face grinder of latest design, three sides of a pump 
case at a 90-degree angle are ground in 35 minutes. By revolving the piece 
about a centering plate only one setup is required. Largest of the three 
surfaces ground measures 10  x 2 2 Vi inches, the other two, 8 '/i x 9 'A inches
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. . . . finds important applications in qualitative and quan­
titative metallurgical tests on either ferrous or nonferrous ma­
terials; commands attention for its work in checking, evaluating 
and sorting such materials in the form of stock or finished pieces

POSSIBLY the newest application of 
electronics in metal producing and metal­
working fields comes under the general 
heading of magnetic testing methods. It 
represents an advance in the science of 
nondestructive metal testing through the 
medium of high frequency vacuum tube 
oscillators and cathode-ray tubes. It is 
reported to be conspicuously successful 
in tests for case depth, core hardness, 
plating or cladding thickness, carbon con­
tent, brittleness, variations in . heat treat­
ment and even tests of machinability.

The method finds its commercial use 
in the form of the Cyclograph, Fig. 3, 
developed by the Allen B. Du Mont 
Laboratories Inc., Passaic, N. J. The 
piece of metal to be tested is inserted in 
a coil which is part of the instrument and 
also part of a tuned circuit. The test 
piece thus constitutes the core of the 
coil, producing measurable power losses 
in the tuned circuit %vhich are used in 
various ways to give indications on the 
cathode-ray tubes.

These core losses are a function of the 
numerous different frequencies of oscilla­
tions being used in testing for different 
properties. They are interpreted by a 
study of patterns on the screens of the 
cathode-ray tubes. As pieces are inserted 
one after another into the coil fixture, 
the “cyclogram” or cathode-ray trace 
pattern instantly varies in height to indi­
cate metallurgical differences.

Such measurements as case depth, 
core hardness, carbon content, etc., re­
quire that all properties except the one

under observation remain reasonably con­
stant from sample to sample. The mul­
tiple frequency characteristic of the 
Cyclograph makes possible preliminary 
selection or “standardizing” tests to in­
sure that all properties of the test samples 
in a given lot remain constant except for 
the property under investigation. This 
standardizing test would correspond to a 
chemical determination of manganese, 
chromium, nickel, etc., taken to fix these 
elements quantitatively so that variations 
caused by their presence as alloys and 
indicated on the instrument may be given 
no undue significance if the test, for 
example, were concerned solely with 
carbon content and tensile strength.

Practical applications of this electronic 
test method to simple sorting problems 
include:

— Sorting SAE and NE steels accord­
ing to chemical analyses.

— Classifying pieces of steel of the 
same analysis according to heat treatment.

— Sorting nonferrous metals according 
to structure.

— Separating case-hardened from non­
case-hardened pieces.

— Separating decarburized pieces from 
satisfactory pieces of steel.

— Sorting pieces of metal in which the 
internal stresses are excessively high, from 
others in which internal stresses are 
normal.

The procedure followed in sorting 
common grades of SAE and NE steels in 
all stages of heat treatment has been to 
select two or more frequencies which 
give a correlation between the instru­
ment readings and the characteristic of 
the metal to be identified. A graph is 
plotted which shows the relative instru­
ment readings as a function of the fre­
quency, and proper test frequencies are 
chosen from this graph. Representative 
curves in Figs. 4A, 4B and 4C demon­
strate that steel bars may be sorted ac­
cording to analysis or heat treatment.

It may be seen that measurments at 
three frequencies, say, of 3, 10 and 50 
kilocycles, are sufficient to establish 
definitely the curve upon which any

Fig. 1— Checking the packaging of welding rods to make certain that each 
handle of 50 electrodes is of the same metallurgical composition 

Fit7. 2—Curlntiranhir. text. inr nnxe hn.rr1.enin a nt aim hreenh blocks
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particular steel lies, as shown by the 
graphs.

If an attempt were made to separate 
any two of a number of different steels 
such as those shown in Fig. 4A at any 
one frequency, confusion would result, 
for ultimately two steels giving the same 
reading would be encountered. To make 
a practical separation of the two, a 
sample of each steel is obtained. A com­
posite indication at two frequencies other 
than the measuring frequency furnishes 
a reading typical of each grade. This is 
the standardizing reading. If the stand­
ardizing reading is one of the two values 
expected, the measuring indication shows 
which one of the two steels is the particu­
lar piece. If it is not one of the two ex­
pected readings, the piece under test 
then patently does not belong to either 
of the two grades the instrument is sup­
posed to be sorting, or else it is not in 
the expected state of heat treatment.

A representative example of the adapt­
ability of this system as an aid in sorting 
is its employment by a welding electrode 
manufacturer to check the packaging of 
welding rods. Fig. 1 shows packages each 
of which contain 50 rods. Inserted in the 
test coil one package at a time, it is pos­

sible to make certain prior to shipment 
that all rods in any one package are of 
the same kind or metallurgical composi­
tion. The cathode-ray pattern tells at a 
glance whether rods of the wrong type 
have been included.

Of course, an application like this is 
handled with comparatively low fre­
quencies in order to get an indication 
(of core loss) through the entire cross 
section. This contrasts with surface 
measurements such as those for case 
depth, and decarburization which are 
done with high frequencies in order to 
confine the indication to the outside por­
tion of the cross section.

Other instances where the system is 
used successfully for sorting are:

—The effective separation into three 
groups present of several million aircraft 
bolts. Analyses were SAE-1020, 1065 
and 4130.

— Sorting of 300 tons of 1 21/32-inch 
billets into two analyses present in 8 
hours. Instrument was placed near the 
mixed billets and one end of each billet, 
carried in a sling, was inserted in the 
coils to make the test.

—Sorting of 8000 cylinder head bolts 
( Please turn to Page 127) .

Fig- 3— Ctjclograph checks the hardness of armor-piercing shot against a
given standard

Fig. 4— (A )  Curves for SA E steels as rolled; (B) SA E  steels quenched and 
drawn; (C ) Curves for SA E-1315 in various stages

Fig. 5—-Loss-frequencu curves recorded by the Ctjclograph compare favor-

oaK
£u3=>K
(/>z



By W. H. COCHRAN
W o rks  Labo ra to ry  

G e n e ra l E lectric Co.
Erie, Pa.

1 0 0  per cent, resulted from changing the 
coupler case from a diecasting to fab­
ricated steel as illustrated in Fig. 1. An 
increase of 50 per cent in production was 
also obtained. Whereas the aluminum 
casting required machining, an operation 
which was fast becoming a bottleneck, 
the fabricated steel coupler cases require 
no machining and no finishing work oth­
er than punch press operations where 
capacity was ample. New dies had to 
be developed, however, in order to form 
the steel tube stock into the particular 
shape required for the casing. Also, 
a special fixture had to be built in order 
to hold and slowly revolve each casing 
to permit automatic arc welding of Ihe 
several circular seams required, as illus­
trated in Fig. 2.

A special fixture for resistance weld­
ing, Fig. 3, also was required for attach­
ing “ears”, Fig. 4, for the fastening 
bolts.

How the Fabrication Processes Were 
Selected: The principal requirements of
joints between component parts of the 
coupler cases were that they be leak- 
proof, watertight and of good appear 
ance. No great strength was required 
of any joint except the one which held 
the ears for the fastening bolts. A num­
ber of fabrication processes capable o 
meeting these requirements were ava - 
able including copper brazing, si 
soldering, resistance welding and 
welding.

Brazing or soldering were not used 
because of their tendency to so

/ T E E l

. . . . are redesigned for production by arc and resistance 
welding from steel to save important amounts of copper, tin 
and aluminum

BY REDESIGNING the cable couplers 
for a piece of war equipment in quantity 
production at General Electric, Walter 
W. Brown, engineer of the company’s 
transportation department, eliminated a 
bottleneck in the machine shop and 
paved the way for savings of tons of crit­
ical materials. At the same time, strict 
interchangeability of component parts 
was maintained without changing the 
type or form of the couplers or any of 
their catalog numbers. Thus, supply 
parts ordered from existing catalogs will 
fit couplers already in the field.

For this accomplishment, tire W ar Pro­
duction Board recently gave Mr. Brown

a citation of Individual Production Merit 
— the highest honor that can come to any 
individual war worker. Mr. Brown was 
the seventh man ever to receive this 
honor.

On the basis of current orders, the 
saving of material amounts to 8900 
pounds of brass rod; 21,500 pounds of 
phosphor bronze (containing 18 to 2 0  
per cent tin); and 1 2 0 ,0 0 0  pounds of 
aluminum—remarkable totals since only 
one of the coupler parts redesigned 
weighs more than a few ounces. The 
savings in brass and bronze resulted 
largely from use of swaging to produce 
the desired shapes rather than by ma­
chining from solid bar stock. The sav­
ing of brass amounted to approximately 
35 per cent for each redesigned part 
while the saving in phosphor bronze 
ranged from 30 to 60 per cent.

The saving in aluminum, amounting to

Fig. 2  —  Flanges 
and glands are arc 
w elded automatic­
ally to drawn steel 
tubing in making 

the new steel 
coupler cases



Fig. 1 ( L e f t ) — T h e se  fo u r  ex a m p les  sh o w  h o w  
cases o f  c a b le  co u p le rs  fo rm e r ly  o f  d ieca s t  
a lu m in u m  w e re  re d e s ig n e d  fo r  fa b rica tio n  from  
s te e l. L e f t  h a lf o f ea ch  d ra w in g  sh o w s  fo rm er  

d esig n , r ig h t h a lf  a s m a d e  o f  s te e l

F ig. 3 ( T o p ,  r ig h t ) — C lo seu p  o f  d ie  a n d  fix­
tu re  se tu p  fo r  re sis ta n ce  w e ld in g  ears to  b o d y ,  

se e  F ig . 4

F ig . 4  (C e n te r , r ig h t ) — E ars are  f i t te d  w ith  
e lo n g a te d  p ro je c tio n s  fo r p ro je c tio n  resista n ce  

w e ld in g  th e m  to  th e  tu b e  b o d y  a s  sh ow n  
in  F ig . 3

Fig. 5 (B o tto m , r ig h t ) — A u to m a tic  a rc  w e ld e r  
uses T h y ra tro n  c o n tro lle d  h e a d  to  f e e d  b a re  
e le c tro d e  f ro m  o v e rh e a d  ree l. O p e ra to r  e s ta b ­
lish es d e s ire d  w e ld in g  co n d itio n s  b y  m ean s o f  

co n tro l p a n e l a t  le f t

tubing and injure its ability to with­
stand rough handling. Wliile resistance 
welding was ideally suited to fastening 
the ears and similar parts, it could not 
be applied to the circular seams without 
unwarranted expense. Arc welding was 
the ideal means of joining the flanges 
and glands to the tubular element since 
it permitted the use of punched parts 
which are relatively inexpensive.

Also, since the seams were perfectly 
uniform and circular in shape, and since 
the volume of production warranted the 
initial investment, the automatic process 
of arc welding was selected to obtain 
hest speed and economy.

Selection  o f  E le c tro d e s :  Two general 
classes of electrodes were available for 
automatic operation to suit a job of this 
character:

—Heavily coated electrodes in cut 
lengths applied with an automatic stick 
feeder;

—Bare or lightly coated electrode ap­
plied with continuous automatic feed 
from a reel.

The strength requirements of the joint 
did not warrant the use of heavily coat­
ed electrodes; hence, the second method 
was selected because electrodes of this 
hind are more readily available, there is 
no loss from stub ends or coating, and 
die welded joint is watertight and of 
good appearance.

Since the size of the fillet weld for the 
circular seams is relatively small, as il­
lustrated by Fig. 2, an electrode diame­
ter of only 3/32-inch is required.

Bare electrodes conforming to both 
class E-4510 and E-4520 AWS filler 
™etal specifications were considered.

hile the melting rate of the latter class 
is faster, results were not acceptable be­
cause the required arc voltage was so 
nigh that the arc had a tendency to
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spread out over more area and it was dif­
ficult to make a small fillet weld.

The class E-4510 electrode gives the 
best results of any electrode tried be­
cause the arc is more concentrated and 
the required arc voltage is low enough 
to prevent burning off the edges of the 
parts. The electrode is operated at a cur­
rent of 130 to 140 amperes, with an arc 
potential of 16 volts. The resulting weld­
ing speed is 13 to 14 inches per minute. 
The electrode is purchased in 150-pound 
coils which are mounted on a reel hav­
ing a demountable flange for use with 
the automatic welding head.

S ta n d a rd  T h y ra tro n  C o n tro lle d  A rc  
W e ld in g  H ea d :  To feed the electrode
into the are at a constantly controlled rate, 
a welding head of standard G-E manufac­
ture is used as illustrated in Fig. 5. The 
electronic (thyratron) control for this 
head responds instantly whenever the 
arc voltage tends to change and the re­
sponse operates to maintain the arc volt­
age constant for uniform welding.

The operator’s station, or means by 
which the operator establishes the weld­
ing conditions which are to be main­
tained automatically, is mounted within 
easy reach. This station provides for ad-



Fig. 6— Closeup of custom-built fixture and drive for holding and rotating 
work during welding in machine, Fig. 5. Adapters for movable tail fixture 
( top right) are shown on base. These permit various types of work to be  
held and rotated in same fixture. Note handle operating cams controlling

brush movement

justment of arc voltage, control of weld­
ing speed, as well as starting and stop­
ping. I t also indicates welding current 
and arc voltage.

Custom-Built W ork-Holding Fixture: 
Since the seams to be welded are per­
fectly circular, traverse motion between 
the work and the welding head is ob­
tained by simply rotating the work. To 
permit welding to be done in the flat 
position, the axis of the work is tipped 
to 45 degrees as illustrated in Figs. 5 and 
6 . This position is maintained by clamp­
ing the work between the head stock and 
the tail stock as illustrated in Fig. 5.

The work is revolved by means of tire 
head stock which is driven by a direct- 
current motor providing an adjustable 
speed range of 2:1. Speed reduction 
is obtained by means of a double-reduc­
tion gear driven by a 4-step pulley V- 
belted to the drive motor. See Fig. 6 . 
Limits of motion are established by 
switches which in turn are operated au­
tomatically by the spur gears beneath the 
head stock, Fig. 6 .

To save time in loading and unloading, 
the sliding tail stock is operated by a 
crank and toggle linkage as shown in

Grease-Dirt Solvent Aids 
Maintenance of Machinery

Many metal cleaning applications 
w'hich do not respond to alkaline, clean­
ing are being successfully handled by 
Running Gear, an emulsifiable-type 
cleaner produced by the Technical Proc­
esses Division, Colonial Alloys Co., Phila­
delphia 34, It is said to be harmless to 
metals in quickly removing oils and solid 
particle dirts and greases from road and

Fig. 6 . The tail stock is locked in the 
open or closed position by turning the 
handle through approximately 180 de­
grees. Location of the tail stock is ad­
justable by means of a threaded pin 
which engages one of a series of holes. 
This flexibility of adjustment permits 
coupler cases of various lengths to be 
accommodated as shown by Fig. 6 .

The tail stock spindle is mounted on 
ball bearings and backed by a preloaded 
spring which further secures the work 
by additional compression when the tail 
stock is locked in tire welding position. 
Both the head stock and the tail stock 
are provided with adapters as illustrated 
in Fig. 6  for holding the various pieces 
of w'ork in the fixture.

To assure good electrical connections 
for introducing welding current to the 
work, two Metite brushes are mounted 
in insulated holders which are pivoted to 
permit loading and unloading tire work. 
The pivot is operated by levers having 
rollers which engage the cam plate at­
tached to the tail stock frame.

When the tail stock is in the unloading 
position, die brushes are held in the 
clear as shown by Fig. 6 . W hen it is in

mining machinery, tractors, tank chassis, 
gun mounts, parts and assemblies prior to 
repairs or refinishing.

The preparation has effectively cleaned 
smut on steels, polishing, buffing, draw­
ing, stamping compounds and slushing 
oils, all quite difficult for other known 
methods such as solvents and alkalies.

For the mixture, there is added to 1 
part of Running Gear from 3 to 10 
parts of kerosene or common mineral 
spirits. It is used at room temperature

the welding position, the cam clears the 
rollers and allows the brushes to bear 
on die outside of the work piece. For 
cases w’hich do not fit over the hub of 
the head stock, the cam plate is relocat­
ed so that the brushes transmit current 
dirough die hub of the head stock.

Resistance W elding Used for Joining 
Some Parts: As mentioned before, re­
sistance welding is also used for joining 
some of the parts of the coupler cases, 
such as the welding nut (projection 
welded to a case for the purpose of at­
taching a cap chain) and the ears used 
for holding die fastening bolts.

Fig. 4 shows one of the coupler cases 
with ears projection welded in place, 
and also shows the ears with projections 
embossed on the surface. The projections 
are of the elongated type, as it was found 
tiiat diis shape of projection gives the 
best results when the flat surface of the 
ears is welded to the radius of the tube. 
When tested to destruction, tiiese welds 
well tear out metal but will not break.

Fig. 3 shows the fixture used for pro­
jection w'elding die ears to die tube body 
with the coupler case in place ready for 
welding. The tube body is slid over die 
spud on die fixture and is positioned 
correctly by means of pins protruding 
from the ends of die spud. An ear is 
held on die upper or traveling head of 
the fixture by means of spring clips fast­
ened to the top die, as shown in Fig. 3.

The top and lower half of the fixture 
are built as a unit for ease in setting 
up die job in thé machine. Thus the fix­
ture is ahvays in line w'hen it is placed on 
the projection welder, and no unneces­
sary time is spent in lining up die job. 
As the ears must be positioned v'itli re­
lation to otiier parts of the coupler, this 
is an important feature.

The top head also has a self-aligning 
feature which equalizes die welding 
pressure on bodi projections.

The projection welding of die ears of 
the coupler cases is done on a 2 0 0  kilo- 
watt-ampere projection welder controlled 
by a thyratron resistance welding control 
panel and a sequence panel.

W elded Cases Satisfactory: The ap­
plications of welding to die fabricating 
of the coupler cases has been very suc­
cessful and the product has been accept­
ed as an improvement over die cast case.

Thousands of these cases are now be­
ing made with an average of 14 inches 
of arc weld on each part and four pro­
jection welds on approximately half of 
the parts. The welding operations are 
reliable and there have been few if any 
rejects due to faulty welds.

and is either sprayed on or made up into 
a solution for a tank into which the 
work is dipped. Soaking period vanes 
from % minute to 30 minutes, depend­
ing upon the extent and nature of the 
dirt.

A three-bath vapor-solvent degreaser 
may be converted to the use of this clean­
er by a few simple changes—removal o 
the vapor condenser, insertion of a splash 
baffle between die first and second baths, 
and steam coils cut off in the first par 
tition.
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a c c i d e n t s .  P e r m a n e n t l y  s k i d - p r o o f .  T o u g h e s t  w e a r  w i l l  n o t  d a m a g e  i t .  E n d s  

f l o o r  t r o u b l e s  f o r  g o o d .  “ A . W . ”  F l o o r  P l a t e  p r o t e c t s  w o r k e r s  i n  i n d u s t r i a l  

P l a n t s ,  r e f i n e r i e s ,  r a i l r o a d s  a n d  o n  s h i p b o a r d .  F l o o r  P l a t e  F o l d e r  o n  r e q u e s t .

O th er products include Plates, Sheets, Billets, Bloom s, S labs— C arbo n , C o pp er or A llo y  analyses.

R i n n  w o o d  s t e e l  l o m p n n v
M *  OFFICE AND MILLS: CONSHOHOCKEN, PENNSYLVANIA : SINCE 1826. District Offices and Representatives: 
o lpa<delphia, New York, Boston, A tlan ta , Buffalo, C hicago, C in c in n a ti, C leve land , D enver, D e tro it, H ouston , 

•Paul, New O rleans, P ittsburgh, Roanoke, Sanford, N. C-, St. Louis, Los A ngeles, San Francisco, Seattle , M o n tre a l



AN ENGINEERING APPROACH TO THE SELECTION, EVALUATION AND SPECIFICATION OF

M E T A L L I C  M A T E R I A L S
Publication of Doctor Gillett's report prepared for the W ar Metallurgy 
Committee began with the Nov. 22, 1943 issue of STEEL and will continue 
for several more weeks—In Chapter I he discussed "The Need for Interpre­
tation of Test Data "  in Chapter II "Chemical Composition an Insufficient 
Criterion" and in Chapter III "Pounds Per Square Inch"—In Chapter IV, part 
of which already has appeared, he comments on "The Meanings of Con­
ventional Tests"—In this issue, he presents data on evaluation of materials 
for "guts" to withstand overloading, saying arbitrary schedule of over­
stressing could be used as basis for determining propensity toward or 

relative freedom from damage

Damage

IF WE KNOW that the repeatedly ap­
plied stresses are at a definite level, the 
endurance and the notched-endurance 
limits have a “lbs/sq./in.” meaning. If 
stresses above those limits are to be ap­
plied, but the engineer cannot state their 
intensity or number, but nevertheless de­
mands evalution of a material for “guts” 
to stand undefined overload punishment, 
the testing engineer is in a quandary.

Most engineering metals will stand 
quite a number of quite high overloads 
without distortion or damage, that is, if 
the repeated stress is thereafter lowered 
to that of the endurance limit, the not- 
too-greatly-abused specimen will last in­
definitely, in spite of having been over­
loaded. The part would fail if the over­
loads were indefinitely repeated, yet it 
will not even distort in one such overload 
below the yield strength. Somewhere 
between the one, harmless, and the finite 
number, fatal, overloads comes a dividing

By H. W . GILLETT

line between a nondamaging and a 
damaging number. No crack develops 
during the nondamaging period, nor does 
it develop visibly, if it is there at all, in 
the first part of the damaging period. 
A crack does develop toward the end of 
the damaging period; after the crack 
starts, failure is certainly inevitable at the 
stress level of the endurance limit, where 
material undamaged by repeated over­
load would not fail.

Reasonable basis for evaluation of the 
propensity toward or relative freedom 
from damage might be had through an ar­
bitrary schedule of overstressing. A speci­
men could be run for some definite frac­
tion of the life it has shown at some defin­
ite overstress as a virgin bar, then be run 
at a lower stress, i.e., at the endurance 
limit or only at slightly above the endur­
ance limit. The behavior at this lower 
stress, compared with the behavior of a 
virgin specimen, will show whether the

Fig. 24 ( Left  below )— Damage lines for smooth and notched annealed 0.35% 
carbon steel. Overstressed at the stresses, and for the number of cycles in­
dicated, then run at the endurance limit. I f  any overstressed specimen ran 

10  millon cycles at the endurance limit, it was considered undamaged. 
Russell and W elcker“

Fig. 25 (Right below )- -Damage lines for rail steel and cold-drawn screw- 
stock. Moore“a

specimen was or was not damaged. Some 
such damage data exist, and are collected 
in Reference 5 but few have been ob­
tained on such a schedule as to be thor­
oughly comparable with each other.

The behavior of the annealed carbon 
steel whose virgin S-N curve is shown in 
Fig. 23b, when overstressed between the 
endurance limit and the yield strength 
is shown in Fig. 24. In the polished bar 
this steel is very readily damaged. The 
notched bar probably develops more 
effective cold-working at the base of the 
notch and has some resistance to damage 
in the notched condition.

Moore’s data for two steels a re  shown 
in Fig. 25. Johnson and Obergs data 
for aluminum propellers are shown in 
Fig. 26. Data for malleable iron appear 
in Fig. 27.

Far too few data exist on durèrent 
classes of steel, different structures result­
ing from heat treatment and different 
heats of ostensibly similar steels, to allow 
generalizations about damage.

It is, however, certain that steels, struc 
tures, and probably heats, do vary m 
resistance to damage. It is also certain 
that no way of revealing fatigue damage 
is known save the very tedious method 
of overstressing and then running fatigue 
tests on the overstressed specimens.

The scatter among duplicate tests or 
virgin bars, resulting in a S-N ba™> 
means that very many damage tests *
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MATERIAL NO. 4 
MALLEABLE IRON

o Standard Specimen 
. • Notched Specimen 
¿«Undamaged Overstress 
r , Oamaged Overstress

25,000

Fig. 26 {L e ft)— Scatter band and 
damage line for specimens from 
forged aluminum alloy propellers. 
Johnson and Oberg. Half circles 

indicate undamaged specimens

necessary in order to establish the trend 
of behavior. Attention to the elimination 
of scatter will have to precede accurate 
knowledge of damage behavior.

An important clue to one cause of 
scatter on polished-bar endurance tests 
seems to be emerging from current in­
vestigations. The importance of the sur­
face cold-working that occurs in mechan­
ical polishing has evidently been greatly 
underestimated. In supposedly “dupli­
cate” specimens, various amounts of final 
polishing may be required to remove 
scratches left from earlier operations and 
these variations in cold-work are reflected 
in variations in life, i.e., scatter is pro­
duced. W ithout some such cause the 
distribution curve of Fig. 29 should have 
equal deviations from the mean, whereas 
the deviation is markedly on the side of 
increased life, presumably representing 
those specimens that received more cold 
work. The true base-line may perhaps 
be obtained and scatter reduced, by 
electropolishing deeply enough to re­
move all vestiges of cold-work.

The data of Fig. 29 were obtained as 
a prelude to damage studies. A speci­
men from each bar of the low carbon 
steel used was tested at 45,500 lbs. per 
sq. inch; and unless it broke at close to
30,000 cycles, that bar was discarded. 
The bars that passed were made into 
polished fatigue specimens, overstressed 
as indicated in Fig. 30, then S-N curves 
determined to give the new endurance 
limits, after werstressing. The tendency

¡315.000I*
to

be carried out before the damage problem 
can be truly clarified.

Uncertainty of the true behavior due 
to different composition, different finish­
ing practices, and different heat treat­
ments, could be resolved if enough tests 
were made in exhaustive researches, but, 
for the engineer to apply the results of 
such investigations, he must be able to 
estimate the degree of overstressing to 
which the material will be subjected in 
service.

Fig. 27 (Left  Below )— Damage lines for malleable iron. Russell and Welcker.
See footnote, F ig . 24

Fig. 28 {Right below) —  Curves for degree of damage, in region between 
the damage line and the S-N  curve. Sanford, from Kommer’s data.™ Shows 
not only thé ordinary damage line, but curves for degree of damage, and a 
curve showing improvement through limited overstressing. After overstressing 
a set of bars of an as-rolled 0.45 per cent carbon steel, for numbers of cycles, 
at various stresses (10, 20, and 30 per cent) above the endurance limit for 
polished or for notched bars, each set was tested for the endurance limit of 
that set. The new endurance limits are not shown by plotting, but are in­
dicated by the numerals at the left of each curve. The new endurance limit 
for the bars overstressed along the curve marked “ + 5 ” for notched bars, 
was 5 per cent higher than the virgin endurance limit. The new endurance 
limit for the curve marked “ O”  was the same as the virgin endurance limit, 
i.e. this is the ordinary damage line. Curves bearing numerals 5, 10, etc., 
indicate that the prestressed bars had lower than the virgin endurance limits, 
by 5  per cent 10 per cent, etc. Such testing is illuminating but tedious in 

the extreme, as so many speciipens are required

10« ' 
Cycles

toward increased lowering of the new 
endurance limits with increasing number 
of cycles of overstress is clear, but the 
scatter in individual sets was large.

Conclusions drawn from a few speci­
mens in the study of damage on a given 
heat may not be sound, because of un­
certainty due to scatter, and since it is 
all too probable that, were sufficient data 
at hand, it would turn out propensity 
toward damage might be one of those 
features in which what has been done 
to an individual heat of steel, rather than 
the composition of the steel, is the ruling 
variable; an exhaustive study of many 
supposedly duplicate heats would have to

If the engineer does know the stresses, 
both as to stress level and number of re­
petitions and the order in which they 
occur, and the severity of the notches 
and stress-raisers he has to allow, a 
notched-damage test could be evolved to 
appraise the behavior of materials and of 
different heats of the same material 
under that service. Lacking such knowl­
edge, even simulated service tests can 
hardly be devised that reasonably repro­
duce the unknown conditions of service. 
A material may have better “guts” than 
another, yet neither of the two have 
enough to withstand the conditions that 
actually occur in service. In one use one 
may be as bad as the other, yet under 
less strenuous conditions one may be de-
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W I T E  FOR FULL DETAILS 
BULLETIN M -I00-143SHEFFIELD

THE SHEFFIELD CORPORATION
¿ ta ÿ f ir n / ,  Ö Aüf,

MACHINE TOOLS —Cp A CES— MEASURING INSTRUMEN TS -  CONTRACT SERVICES

P R O D U C T IO N  

T H R E A D -G R IN D IN G

a t slo w e st

Aircraft Engine Parts 
Instrum ent Parts 

Ordnance Components 
Machine Tool Parts 

Precision Mechanisms 
Threaded Production Parts 

Gages

Finished thread completed quickly in one 
plunge cut with the m ulti-ribbed w h e e l-  
lo n g e r th re a d e d  sec tions p ro d u c ed  by
tra v e rs e  g r in d in g .

G rinding tim e reduced 50-75% on m ultip le 
threads ground in  one pass—no precision
indexing.

M achine capacity is sufficient for 90% of 
all grinding needs—can be used both for 
p roduction and gage work.

Commercial production thread grinding 
m ore economical than ever. Threads pro­
duced by o ther m ethods m ay now he ground 
with Sheffield Precision T hread Grinders.

No. 1 0 0  SERIES 
SH E FF IE L D  PR E C ISIO N  

THREAD GRINDER
T he first A m erican designed; 
th read  g rinder available com­
m ercially on which e ith er m ulti- 
ribbed or single-ribbed wheel 
m ay be employed.
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METHOD OF LOADING 
170D B A R

ROUNDS AND SQUARE" 
IZOD BARS

Fig. 31 (A bove)— Method of load­
ing Charpy type bar. Preferred 
forms of Charpy bar, (a )  and ( b) .  
Alternative Charpy type bar with 
V  notch. Method of loading Izod 
bar. Round and square Izod bars

cidedly superior to the other material.
The increasing use of recording strain 

gages in aircraft flight testing suggests 
that there are now available, or may 
readily be made available, data showing 
with a reasonable degree of reliability 
the relative intensities of the succession 
of repeated stresses to which any part of 
an aircraft is expected to be subjected 
in service, provided that a suitable strain 
gage may be applied to that part. That 
is, the frequency of occurence of low and 
of high stresses could be plotted in a 
curve representing both the periods of un- 
derstressing (and strengthening) and of 
overstressing (and possible damage).

A laboratory test could then be devised

Fig. 32 ( B e lo w ) — Toughness of 
malleable iron

Fig. 33 (R igh t)— Charpy 'data at 
low temperatures on the 0.35 per 
cent carbon steel whose fatigue 
and damage curves are shown in 
Figs. 23b and 24. Sergeson and 
Poole™. Note particularly, at the 
lower left of the figure, that three 
tests at —35 degrees gave 26, 24, 
and 4 foot pound illustrating a 
border-line condition. I f  only two 
tests had been made, showing 26 
and 24 foot pound, the steel 
w ou'd be considered, by the or­
dinary observer, as thoroughly 
tough, whereas a slight increase 
in the size of the specimen or a 
slight decrease in temperature, 

would make it act brittle

to apply a sequence of repeated stresses 
correctly representing these periods and 
could be continuously applied to an 
actual, full-sized, aircraft part (with all 
its stress-raisers), divorced from the rest 
of the plane, thus allowing a test to be 
carried out in a few weeks that might 
correspond to the expected years of actual 
service.

The question would arise as to the 
effect of the sequence of stresses, for if 
the total number of peak stresses expected 
in the life of the plane were crowded 
closely together without long periods of 
intermediate understressing, the oppor­
tunity for repair would be minimized, 
but this question likewise might be fairly 
promptly answered by well-chosen varia­
tions in the laboratory test.

This would afford a combined test of ,

Bor Stock held ot 1300 F, /hr. Air Cooled, Tests run in a$ Machined Condition̂

Bar Stock he/d /hr. at /POOF, Air Cooled. Tests Machined, Reheated to 1300 F, -.he/d /Or.. Air Cooled—

-50 -30 -10 0 10 30
T e m p e r o f u r e ,  d e ÿ -  F ah r.

Single blow  notched
C harpy  value, ft. lb . 3 .5 -4  5  5 .5 -6  8-8.2

N o. o f  70  ft. lb . ... A
blow s on w edge 14 -2 2  22 -2 4  27  3(K5U
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E S T A B L IS H E D  mar)

ALLOY STEEL For Airplane Parts . .  , Disston Steel for this classification is un­
usually sound and clean and reflects the skill and experience o f a leading 
toolmaker.

ALLOY STEEL For Automatic Rifle Parts, Torpedo Parts, Gun Barrels and
3 7  m/m shot . . . Disston Steel for this classification, produced by modern 
methods using precise chemical and metallurgical controls, is preferred for its 
uniformly high quality, which attains consistently satisfactory results.

TECHNICAL ASSISTANCE from Disston engineers and metallurgists is available
for the asking, without obligation. 
Simply write to Henry Disston & 
Sons, Inc., 1226 Tacony, Philadel­
phia 35, Pa., U. S. A.



materials and structural design -in rela­
tion to repeated stress, and might well be 
a short cut to a better understanding of 
both. However, this would supplement, 
rather than replace, tests in which mate­
rials were tested primarily, and design 
only secondarily, by damage studies along 
more conventional lines.

Development of damage-testing and 
the accumulation of data on different 
heats of different kinds of alloys and of 
.supposedly duplicate heats under an ar­
bitrarily-chosen set of conditions is much 
needed to dispel some of the present 
obscurity about (Jamage-resistance, even 
though tests for exact appraisal may be in 
the far distant future. Development of 
tests along these various lines may be 
classified as the most pressing need in the 
evaluation of engineering materials.

Bland and SandorfF3 discuss the im­
portance to the aircraft industry of such 
developments, commenting that when 
damage curves can be expressed on a 
summation basis to give the summation 
of all combinations of overstress and 
number of cycles under the curve, the 
evaluation of life expectancy would be 
exact.

In spite of the importance of finding 
out how different steels and different 
heats respond to notches and overloads, 
and of improving behavior in these re­
spects, avoidance of fatigue failures in 
improved materials, as in the everyday

materials of engineering now available, 
will still require the engineering expe­
dients of avoiding notches and utilizing 
controlled cold-working of the surface. 
A fine example of this is the work of 
Wood and Sanders previously cited, 
( p .  5 1 )

One engineer 53 discusses this as fol­
lows:

“Fully 90 percent of all fatigue failures 
occurring in service or during laboratory 
and road tests are traceable to design 
and production defects and only the re­
maining 10  percent are primarily the re- 
sironsibility of the metallurgist as defects 
in material, material specification, or heat 
treatment.

“Study of fatigue of materials is the 
joint duty, of the metallurgical, engineer­
ing, production department. There is no 
definite line between mechanical and 
metallurgical factors that contribute to 
fatigue. This overlapping of responsi­
bility is not sufficiently understood.

“Hence the engineers are constantly 
demanding new metallurgical miracles in­
stead of correcting their own faults. Un­
til metallurgists are less willing to look 
for metallurgical causes of fatigue and 
insist that equally competent examination 
for mechanical causes be made, we can­
not hope to make full use of our engi­
neering material.”

Materials that we ordinarily appraise 
as tough, sometimes fracture in brittle

fashion under a single blow. Our first 
impulse is to blame the material and try 
to set up a test to evaluate its propensity 
toward brittle behavior. On the assump­
tion that the test tells all, we are then 
prone to draw unwarranted conclusions 
from the test figures.

Notched-Bar Impact Testing

The test consists in measuring the 
foot-pounds of energy absorbed in frac­
turing a bar carrying a notch (Fig. 31) 
of such severity that any engineer 
would do his best to avoid it if he can 
possibly find a way to do so. Results 
are reproducible only for a given size 
bar and given notch. While they are 
sometimes reported in ft. lb./sq. in. or 
kgm/cm .2 of area back of the notch, this 
is a fiction, for there are no reliable con­
version factors. Scale models do not tell 
consistent stories. This should at once 
make us suspicious of data given by a 
tiny specimen. Use of larger specimens, 
especially a comparison of the results 
shown by single, double, and triple width 
specimens (Fig. 31b),. tends to imitate 
the behavior of a large notched part a 
trace more closely, but there is still no 
assurance that service behavior is truly 
reflected.

The whole thing boils down to the fact 
that notch brittleness depends as much on 
the geometry of the piece, the restraint 
this geometry of size and shape imposes 
upon plastic deformation, as upon the 
ability of the material to deform in plas­
tic fashion.

According to theory, brittle behavior 
depends on the ratio of shear strength 
to “cohesive strength” , and on the ratio 
of applied shear and tensile stresses. Un­
fortunately, no one knows, or at least has 
been able clearly to describe, how to 
measure “cohesive strength” with a use­
ful degree of accuracy.

According to theory w, a material is 
ductile in the tension test when the cohe­
sive strength is twice, or more than twice, 
the shear strength. A notch increases the 
ratio of tensile to shear stress.

When a material is without ductility in 
the tension test, and gives a flat break, 
without necking, the notched-har test 
likewise shows it brittle. This is the case 
with cast iron. The reverse is not neces­
sarily true. When a material does have 
ductility in the tension test, and thus can 
deform when conditions of constraint al­
low it to deform, and it starts to deform, 
it cold-works. The cold-work may alter 
the ratio of shear to cohesive strength and 
the ratio may also be altered by tem­
perature.

A given notch in a given-sized bar thus 
selects one particular ratio of tensile to 
shear stress, and the material behaves ac­
cording to the ratio of shear and cohesive 
strengths developed by the permitted de­
formation and the temperature. The test 
is accurate for that particular set of con­
ditions, but does not allow extrapolation 
to any other set of conditions. For t is 
reason, the foot-pound figure of a 
notched-bar impact test has value onV 
in checking on whether two suppose y 
like materials are alike.

Service brittleness may be met, even

N O W  "SAFETY" BOOTHS: Individual "sa fe ty " booths, such as the ones 
shown above, are used by the Propeller Division o f Curtis-W right Corp., 
to safeguard workers handling d ifficu lt and dangerous propeller finishing 
operations. Booths are arranged in series with one operator to each unit. 
They are a ir and sound conditioned to lessen workers' fa tigue by cutting 
down noisy grinding operations. Installed exclusively fo r grinding and 
polishing operations on hollow  steel blades, each booth is lighted by 
two 80-watt fluorescent lamps. A  fan a t the rear o f each stall carries 
o ff dust and small metal particles w hile la rger pieces o f steel are thrown 
into a salvage hopper below. A  ba ffle  extending 6 inches from the 

in terior o f each booth protects passing workers
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A bove: 8 ol fh e  m any M aehler core ovens at 
H ow ard m agnesium , aluminum a n d  b ro n ze  

foundries.

A Few Typical Users o f Maehler Equipment

A d v a n c e  A lu m in u m  
C a s tin g s  C o rp .

P helps D o d g e  C o rp o ra t io n  

P a cka rd  M o to r  C a r  C o . 

R evere C o p p e r  &  B rass  

E b a lo y  F o u n d r ie s

Bohn Aluminum & 
Brass Corp. 

Magnesium Fabricator* 

General Motors Corp. 
Sargent & Greenleaf 
H ow ard Foundries
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Extruded M etals Corporation

A b o v e :  M aehler Furnaces for no rm criiz in g  brass rods 
and extruded alum inum  sh a p es , Bohn A lum inum  &

Brass Corp.

fAEHLER furnaces an d  ovens ran g in g  from 
200 to 25,000 lb. charge a re  solving the h ea t 

treating  problem s of m agnesium  an d  alum inum  
for top-flight w ar p lan ts all over the country. This 
includes furnaces for: billet norm alizing; ag ing  
a n d  an n ealin g  of extruded sh ap es  up to 40 ft. long; 
an n ealin g  of alum inum  tubes up to 40 ft. long; 
sm aller furnaces for a irp lane  doors, sm all cast­
ings, etc., an d  ag in g  ovens for m agnesium  cast­
ings an d  for tem pering b rass  bars.

Exceptional h ea t uniformity (within 5°) is pro­
duced  by  high volum e an d  rap id  a irh ea t c ircu la­
tion, an d  highest g rad e  instrum ents. Billets, tub­
ing or other parts are not b u rned  b y  an  excess of 
tem perature.

M aehler core an d  m old ovens a re  av a ilab le  in 
a  com plete ran g e  of oil fired, g a s  fired, a n d  elec­
trically  hea ted  units, incorporating the M aeh le r 
recirculation principle for h igh  uniform ity a n d  out­
put, a t low  cost.

Let us quote you  on your requirem ents.

M A E H L E R
Industrial O vens an d  F urnaces for 
C ore B ak in g , M old  D ry ing , H e a t 

The PAUL MAEHLER CO., 2208 W . Lake St., Chicago, 111. Treating, Enam eling, etc.
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14V i "  S O U T H  SE N D  

T O O L R O O M  LATHE

T R A I N I N G  H E L P S
Sound films, books, wall charts, 
a n d  b u l le t in s  a re  a v a ila b le  fo r 
train ing  lathe operators. W rite for 

a  copy o f Bulletin 21-C.

Skilled craftsmanship combined with excellent design in 
South Bend Toolroom Lathes make them highly efficient for 
machining work to precision limits.

Their accuracy, speed, and smooth power assure fine fin­
ishes. Wide ranges of turning and facing power feeds, thread 
cutting feeds, and spindle speeds, plus ease of operation, help 
to simplify the exacting jobs.

South Bend Toolroom Lathes and Engine Lathes are made 
with 9", 10", 13", LLJ/g", and 16" swings. South Bend Precision  
Turret Lathes are made with 9" and 10" swings. Write for 

1 0 0 - C .

S O U T H  B E N D
S O U T H  B E N D  2 2 ,  IN D I A N A

L AT H E W O R K S
L A T H E  B U IL D E R S  F O R  3 7  Y EA R S

[OUTH
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in materials ordinarily considered highly 
ductile if applied stresses throw “triaxial” 
tensions on the part.

Notches produce triaxial t e n s i o n  
stresses, and the adoption of a “standard” 
notched bar represents a groping toward 
the end of subjecting materials to con­
trollable triaxial tension. There is no 
practical method of either measuring or 
computing the magnitude of triaxial ten­
sion induced by a notch in a crystalline 
material, and there is no general agree­
ment as to what constitutes similarity be­
tween notches in small test bars and those 
in large parts. This lack of agreement 
originates from observations that notches 
which are supposed to be “geometrically” 
similar do not produce the same results 
on large parts as they do on small test 
pieces. This means .that there is a “scale” 
effect in the geometry that is not com­
pletely understood. The only way in the 
present state of engineering development 
by which the true behavior of a material 
under the unmeasurable triaxial tension 
of service can be ascertained is by testing 
full-sized parts stressed as they will be 
stressed in service. The “standard” notch 
test thus has no design value.

A material of 20 foot-pound in the 
“standard” test is not “twice as strong”, 
as one of 10  foot-pound, and, for two 
different materials, like figures of 10 
foot-pound each do not necessarily con­
note likeness in any other set of condi­
tions, Their response to temperature, to 
different sizes of specimens, and to dif­
ferent notches, may be quite different.

Cast Iron Insensitive to Notches

Nor may brittleness or toughness in 
the notched-bar impact test be taken as 
an indicator of notched-fatigue behavior. 
Cast iron, very brittle in the single blow 
notched-bar test, is very insensitive to 
notches in fatigue. A striking case of 
lack of correlation is reported by Inglis“ 
for a certain lot of constructional nickel-, 
chromium steel which, in elevated tem­
perature service at 750 degrees Fahr. for 
several years, dropped in room tempera­
ture notched-impact from 38 foot pound 
to 4 foot pound, but endurance tests on 
threaded specimens of the steel in the two 
conditions gave exactly the same, 23,500 
pounds per square inch notched endur­
ance limit.

If we are not going to subject the 
material to stress conditions conducive to 
brittle behavior, low notched-bar impact 
figures are not a detriment. The Ford 
crankshaft, Fig. 15, with around 1 foot 
pound, yet serving in millions of cars, is 
an excellent example.

In World W ar I, aircraft engine crank­
shafts were evaluated with great attention 
to securing high notched-bar values. At 
present, nitrided crankshafts for the Robs 
Royce aircraft engine are specified at 55 
foot pound Izod minimum in the core. 
In an early type of the German Jumo 211 
engine for some of the Junkers planes, 
specimens of crankshafts from captured 
engines showed some 70 foot pound im­
pact, but in a latter type the crankshaft 
(though not of a regular nitriding steel) 
was nitrided for better wear resistance 
and the impact figure was reduced to

some 10 foot pound1". W e haven’t 
heard that the German designers have 
died from worry over possible failures.

Benson“7 comments, “For ordinaiy 
engineering purposes, a high impact fig­
ure obtained on a small test piece has no 
real significance and is not essential for 
satisfactory service. 0 0 0 In ordinary 
work actual engineering requirements 
would be met by an Izod test in the re­
gion of five to ten foot-pound.”

“Shock resistant” phenolic molding 
materials made from chopped paper or 
fabric fillers bonded together with syn­
thetic resins show, at room temperature, 
“0.46 to 5.4-foot pounds per inch of
(Izod) notch”, while all-plastic, unfilled, 
Lucite shows 0.4 to 0 .6  per inch of
(Charpy) notch. The “per inch” means 
length of notched face. Since the stand­
ard bars for metals have about 0.4-inch 
face of notch, this means that these plas­
tics, including “shock resistant” ones, 
show around 0.15 to 2.2 foot pounds,
when tested by the regular bars used for
metals. But these materials have their 
uses.

Heron, Harder and Nestor5* comment 
on the satisfactory application in aircraft 
engine exhaust valves of hard steels with 
Izod notched-bar impact values of less

Tensile
A  Room T em p.....................................  99 ,000

— 105° F a h r..................................  179 ,000
B Room T e m p .....................................  102 ,000

— 105° F a h r.................................... 153 ,000

than 2  foot pounds at room temperature, 
in spite of an earlier statement by Aitchi- 
son“ that high impact resistance is 
needed, but they draw an interesting 
distinction between material with around
0.5 foot pounds and that which is “glass 
brittle”. They bar “exceedingly brittle” 
materials but do not attempt to pick any 
specific impact figure as a dividing line.

It would be unfair to class cast iron a 
glass-brittle material, for it has a kind of 
toughness, and various cast irons have 
various degrees of toughness, indicated 
by deflection in the transverse test, and 
by impact tests on unnotched bars. When 
shock is not involved in service, cast iron 
is not handicapped, but when it is in­
volved, as in the case of a “near miss” of 
a bomb falling near a ship with cast iron 
valves and fittings in its piping, the cast 
iron parts may shatter and a tougher 
material has to be used.

Malleable cast iron is a material in 
which single blow notched-bar impact 
tests give figures that do not indicate 
much toughness. Yet malleable is used 
in tank track guides and in brackets for 
3 -inch guns, among many other applica­

tions where toughness appears impor­
tant. Frye"' illustrates the battering that 
malleable endures in some ordnance ap­
plications. The malleable producers 
evalute their product by repeatedly drop­
ping a 21 lb. tup falling 3-1/3 ft., thus 
producing 70 ft. lb. at each blow, on a 
wedge 1 inch wide, %-inch thick at the 
butt, 1 /16-inch thick at the tip, curling 
it up into shape reminiscent of the dan­
delion curls the kids make. The test is 
carried to 30 blows if no crack results, 
or stopped at the first crack.

A comparison of results from this test 
and from the regular Charpy notched- 
bar single blow impact test is shown in 
Fig. 32 for a regular malleable iron, as 
received. It’s the notch, rather than the 
impact that is to be avoided.

In spite of having only a fraction of a 
foot-pound notched bar resistance, zinc- 
base die castings are used in shock ab­
sorbers on Army jeeps.

Chase"1 gives the following for un­
notched specimens. For information on 
toughness, impact tests on zinc-base die 
castings are made and reported on % x 14- 
inch unnotched specimens. See Table D.

If engineers had insisted on high duc­
tility and high resistance to impact on a 
notched-bar and, hence, had disregard-

Yield Elong. R.A. Im p ac t f t. lb .
35 ,000 56 78 150-166
50 ,500 36 70 117-135
52 ,000 42 72 67-73
73 ,000 51 68 69-90

ed the possibilities of zinc-base die cast­
ings, they would have cut themselves off 
from great savings in production, ob­
tained through the ability of the alloys 
to be die-cast with very small dimension­
al tolerance, so small that no machining 
at all is required on many parts. Alumi­
num piston alloys and cast iron used for 
pistons are extremely low in notched im­
pact resistance, yet serve their purpose.

These materials of low notched-bar 
resistance do not worry the engineer, he 
knows that they serve excellently when 
the applied stresses are of the type they 
will withstand. '

Various types of ductile material also 
cause no worry because their ratio of
shear strength to cohesive strength is
such that, though they could theoretical­
ly be made to act brittle under triaxial
stress, the engineer knows that under no
conditions he needs to impose, do they 
act in brittle fashion. One of these ma­
terials is the austenitic type of stainless 
and of high-manganese steel.

Annealed stainless steel of the 18:8 
type is not injured by low temperature.

(Please turn to Page 120)

TA B LE D  

T ensile  p .s.i.
E long . % on 

2  inches

F t. lb. im pact 
to  break  Vi-inch 

square  b a r a t 
room  tem per.

Sand C ast M alleable Iro n  ............. ..........  56 ,000 -56 ,000 12-22 8-12
Sand C ast Brass ................................. ..........  2 5 ,000 -35 ,000 10-28 7-20

..........  25 ,0 0 0 -3 5  000 0-2
D ie C ast A lum inum  A lloys............... ..........  25 ,000 -35 ,000 1-5 2 -5
D ie C ast Zinc Alloys ....................... 3 5 ,0 0 0 -55 ,000 4-10 15-20

T A B LE D 1
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Exit end of electrolytic strip cleaning line. Delivery pinch rolls, H-roll drag tension 
device and winding reel shown in foreground

Cleaning of steel for coating is accomplished by water sprays, 
brushes and acid and alkaline solutions. Zinc coated steel, 
bonderized and lacquered, is especially resistant to corrosion. 
Ratio of edge-deposit to average thickness governed by certain
factors

EARLY electrogalvanizing installations 
were made to coat hot rolled steel strip. 
Heavy scale is removed from such strip 
by hot sulphuric acid, usually around 
1 0  per cent in strength, operated at 160 
to 185 degrees Fahr. Traces of oil are 
carried off with the scale. Black smut, 
largely cementite and iron, is removed by 
sprays of water and brushes. As it enters 
the plating tank, the steel is rough and 
etched in appearance.

Much cold rolled steel is annealed by 
passing it through a bath of molten lead, 
at about 1000 degrees Fahr. which burns 
off the rolling oils fairly completely, often 
with a visible flame. To avoid adherence 
of lead to tire strip, the bath is kept free 
from foreign metals and oxides and is 
covered with coke breeze, expanded mica, 
or silica powder. The hot steel accumu­
lates a light scale (often blue) which is 
removed by pickling it briefly in sulphuric 
or hydrochloric acid. Furnace annealing 
in reducing atmospheres does not remove 
rolling oils, and may produce residues 
difficult to clean. Annealing usually is 
carried out in the galvanizing line.

If annealing is not practiced, oil must 
be removed by electrolytic cleaning in 
hot alkaline solution.

Hydrogen embrittlement, which is 
sometimes troublesome, results from 
pickling rather than from electroplating, 
since absorbed hydrogen is sealed in by

By ERNEST H. LYONS JR.
C h e m is t 

M eak er Co.
C hicago

the relatively impermeable zinc coating, 
while hydrogen produced in plating is 
sealed out. The coating generally is so 
heavy and nonporous that the embrittle­
ment cannot be relieved by baking as 
often recommended. If steel subject to 
hydrogen embrittlement is to be gal­
vanized, hydrochloric acid is preferred 
to sulphuric for pickling; the acid should 
be dilute, the temperature low, and the 
time of treatment as short as possible. 
Inhibitors are helpful if they are removed 
before plating so as not to cause peeling 
of the zinc; generally special treatments 
are required.

The last step before plating is invari­
ably a rinsing and scrubbing operation.

Acid baths, generally proprietary, are 
employed because higher current densi­
ties may be used, which with cathode 
efficiencies, afford much faster p'ating, 
while the cost of maintenance is much 
lower, than with cyanide baths.

Strip may be carried horizontally 
through the bath, with anodes below and

F rom  a  p a p er p resen ted  a t  th e  eigh ty -fourth  
general m eeting  of the  E lectrochem ical Society, 
N ew  York.

sometimes above the strip; or it may 
pass tluough several vertical U-shaped 
loops, with vertical anodes. The horizontal 
plan usually has been preferred, although 
it requires greater space; for it affords 
easier threading and servicing, and 
simp'er control of solution flow, tempera­
ture and composition, while reducing the 
bending of the strip and the drag on it.

Usually only one side of the strip is 
plated at a time, and the strip, if narrow, 
is twisted 180 degrees in the center of the 
tank so as to coat the other side. Anodes 
used over the strip interfere with ac­
cessibility and ease of threading, and 
unless they are pure and the bath is 
filtered, they may drop particles which 
produce pits in the coating; but upper 
anodes have been used successfully with 
certain baths. In some installations, the 
strip after being plated on one side is 
inverted to travel in the opposite direc­
tion through a second plating tank above 
the first, to coat the second side.

Many products, such as box strapping, 
bar hooping, and strip for “BX” cable 
are galvanized in the width's to be used. 
For other material, such as stitching wire 
and Venetian blind slat stock, a wide 
strip is galvanized and slit longitudinally 
into the desired widths after plating. A 
single strip may be slit into as many as 
18 narrow strips. On account of the 
virtue of the zinc in extending e’ectrolytic 
protection to contiguous bare areas of 
steel, the cut edges are often no less re­
sistant to ordinary corrosion than the 
coated faces, as many tests have shown. 
Galvanizing before s’itting reduces han­
dling and equipment costs. Neverthe.ess, 
most strip is coated in the widths to be
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B A B C O C K  &  W I L C O X
M e m b ­er 20, 1943

B&W Refractories Engineers are experienced not 
only in the selection of refractories; they have be­
come familiar with furnace design in its relation to- 
the application of refractories. Their experience and 
advice are available to those interested in the effi­
cient operation of industrial furnaces.

R-171

t h e  BABCOCK &  W IL C O X  CO M PANY • Refractories D iv is ion  • 85 L IB E R T Y  S T ., N EW  Y O R K  6 ,  N . Y .

And you can get expert help in putting the right firebrick in its right 
location. B&W Refractories Engineers can give it to you. They have avail­
able for recommendation a wide range of refractories: two special fire­
brick, six insulating firebrick, and ten mortars, plastics and castables . . . 
they have had over 2 0  years' experience, including the entire period

during which insulating firebrick have been used.



used; sometimes as many as 38 strands 
are plated in one tank.

The pH is held, within 0.3 unit, at a 
point between 2.0 and 4.5. The opera­
tion and maintenance of the baths differ 
little from standard practice. Like round 
wire, sheet steel is also being galvanized 
with insoluble anodes and a strong acid 
electrolyte.

The solution is circulated through suit­
able cooling and settling tanks; continu­
ous filtering is customary.

When worn thin, anodes are piled on 
each other, or “double-decked,” and com­
pletely consumed, or else are recast into 
full size anodes. The bath drag-out may 
be kept to a small figure by wipes and 
wringer rolls.

Current density usually averages from 
110 to 150 amperes per square foot of 
surface exposed to the anodes, and con­
siderably higher current densities are 
used with suitable electrolytes and proper 
circulation.

Contacts Are Shielded
Contact to the strip is made by copper 

rollers or bars, carefully “blanketed off,”
i.e., shielded from the anodes. The 
weight of the strip sliding over a contact 
bar is not sufficient to secure good con­
tact; some form of “hold-down” roll or 
other positive contact device is necessary. 
Periodically, contacts are removed, 
cleaned in acid and brushed. Finger type 
contacts are emp’oyed advantageously 
for the narrower strips.

Because of wide variations in the sizes 
of tanks and strips and the weights of 
coating applied, it is not possible to give 
typical speeds or currents. Some ma­
chines applying “ 2  test” coatings run at 
40 to 80 feet per minute and produce 
about 35 tons (more than 400 miles) of 
“BX” strip in 24 hours. Speeds as high as 
150 feet per minute have been reached 
on lighter coatings, and much higher 
speeds are feasible. It is customary to 
provide % to 1 gallon of electrolyte for 
each ampere of plating current to min­
imize composition changes and facilitate 
cooling.

After electrogalvanizing, the strip is 
carefully rinsed, dried, and coiled for 
shipment. In some instances, a slow 
scra'tch-brushing lends more luster to the

coating. Strip to be lacquered, enameled, 
or painted, as for Venetian blind slats is 
bonderized in the galvanizing line im­
mediately after plating; without some 
such treatment, adhesion of organic coat­
ings is often poor.

Recently wide strip with a very light 
zinc coating (0.00002 to 0.00004-inch) 
has been bonderized. While, for its thick­
ness, such a coating has a surprising re­
sistance to corrosion, primarily it affords 
an excellent bond for paint or lacquer 
to steel. It may be formed and, it is 
claimed, welded without serious damage 
to the coating.

The electrogalvanizing-bonderizing-'ac- 
quering of steel offers a corrosion-resist­
ing coating which has possibilities, which, 
we believe, have often been overlooked. 
It may well substitute for much more ex­
pensive and more critical materials in 
severely corrosive exposures as in tropic, 
strong industrial, or chemical atmospheres. 
The three coatings appear to reinforce 
each other admirably.

Properly electrodeposited zinc is far 
more ductile than the steel base and can­
not be separated or “peeled” from it. 
Proprietary cleaning methods are some­
times helpful in obtaining maximum ad­
hesion.

The weight of the electrogalvanized 
coating may be made any desired value. 
Often, as for box strapping and Venetian 
blind stock, light coatings, as thin as 
0 .0 0 0 1 -inch are satisfactory, and offer 
substantial savings. Extremely heavy coat­
ings have been electrodeposited experi­
mentally.

Determining Weight of Coating

Electrogalvanized coatings on strip 
steel are perfectly uniform except at the 
edges, as may be seen by examining care­
fully polished sections with a micro­
scope; or by slicing the strip longitudinal­
ly into a number of thin pieces, averag­
ing 0.03 to 0.05-inch wide; the coating 
on each slice may be determined by 
stripping in hydrochloric acid contain­
ing antimony chloride, and the average 
width of each slice may be computed

Diagrammatic view  of the various
steps involved in the electro-gal­

vanizing of strip steel

from its stripped weight. Either meth­
od, with proper precautions, is reliable 
to about 10  per cent.

The factors governing the ratio of the 
edge-deposit to the average thickness are; 
dimensions of the strip, space between the 
strips during plating, distance from 
anodes, distance from surface of the so­
lution, and polarization and conductivity 
of the electrolyte. The two outermost 
strips may receive a heavier coating than 
inner strips in the plating tank.

On commercial strip steel, the heavy 
coating at the edge sometimes extends as 
far in as 0.19-inch. The comparatively 
heavy ridge along the edge rapidly falls 
off to the uniform thickness of the central 
area of the strip.

The heavy ridge is less than 0.05-inch 
wide, and averages up to 2.5 times heavier 
than the uniform central coating. The 
“transition zone” may be as wide as 0.14- 
inch, and averages about 1.25 times 
heavier than the uniform coating. 
Further towards the center of the strip, 
no variation can be detected.

Transition Zones Vary
For narrow strips, such as %-inch, the 

“transition zones” approach each other 
closely and the central area becomes 
narrow indeed. For still narrower strips, 
the “transition zones” merge into a more 
uniform deposit. Where the central area 
is narrow, it exhibits more than usual 
resistance in atmospheric corrosion, ap­
parently due to the influence of the ad­
jacent heavier deposits. Zinc often ex­
tends protection to steel as much as 16- 
inch away.

It is striking that cyanide zinc baths 
generally give identical edge effects with 
those from acid baths, although slight 
improvement has been noted in baths 
with low cathode efficiency which drops 
off rapidly at high current densities.

Therefore, though electrogalvanized 
coatings on strip steel are not entire’y uni­
form, the nonuniformity is not significant. 
On the average strip 6 inches wide, the 
excess coating carried on the edges is less 
than 1 per cent of the total weight of 
zinc. Moreover, along the length of the 
strip, as well as between the narrow 
bands along the edges, the electrogal­
vanized coating is perfectly uniform.

E le c tro u .il va n izc Spray Hot
R inse R in«

P u llin g '
Rolls

Take-Up
R eds
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M ETAL t r e a t i n g  in s t it u t e THE LAKESIDE STEEL IMPROVEMENT CO.
5418 Lakeside Avenue CLEVELAND, OHIO  Phone Henderson 9100

O U R  S E R V I C E S  . . .
Flame Hardening —  Annealing —  Aerocasing —  Heat 
Treating —  Bar Stock Treating and Straightening —  NI* 
hiding—- Chapmanizing —  Tempering —  Cyaniding —  Pack 
or Gas Carburizing —  Sand Blasting —  Physical/ Tensile 
and Bending Tests.

steel

N IG H T A N D  D A Y  SERVICE for war 

industry . . . producing twenty-four 

hours a day to deliver heat treated steels when  

they are promised. Our equipment and engi­

neering services are at your disposal . . . Call 

us when a steel improvement problem  con­

fronts you.
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MODERNIZATION of the cleaning 
department at New York Air Brake Co., 
Watertown, N. Y., resulted in cost sav­
ings of over 60 per cent and improved 
die appearance of finished castings—a 
virtual necessity on the war work being 
handled.

In 1937 a careful analysis was made 
by the company to determine its cost of 
cleaning medium size, 10  to 70-pound, 
miscellaneous railroad castings. Com­
pressed air sand-blast barrels then used 
for cleaning operations, were iiot only 
slow and inefficient, but many castings 
had to be spot blasted after milling. 
Cleaning costs, including labor, power, 
air supply and maintenance, were found 
io .be $3.96 per ton of castings.

By D. C. TURNBULL
C h ie f  E n g in e e r  

A m e r ic a n  F o u n d ry  E q u ip m e n t C o . 
M is h a w a k a ,  In d .

Realizing that this figure was excessive, 
investigations of different cleaning equip­
ment were made and a Wheelabrator 
Tumblast, a 11VTcubic-foot-capacity bar­
rel employing centrifugal force for pro­
pelling abrasive upon the castings to be 
cleaned, was installed by American 
Foundry Equipment Co., Mishawaka, 
Ind., for cleaning these production cast­
ings. Actual operating cleaning costs per 
ton of castings dropped to $1.56— a sav­
ing of $2.40 per ton.

W ith wartime demands for greatly in­
creased production, another Wheelabrator 
Tumblast with larger capacity and the 
special cleaning cabinet were installed

in early 1942 primarily to clean air- 
reservoir castings. Used on railroad cars, 
these castings measure 19 inches high 
by 19 inches diameter, and have a side­
wall thickness of about 5/Î8-inch, weigh­
ing 120 pounds. After being cleaned in 
a sand blast .room, they subsequently 
were cleaned in tumbling mills with 
small logs packed in with them to re­
duce breakage.

Cost of cleaning these castings in the 
tumbling mills was 17.1 cents per casting. 
Direct labor costs accounted for 5.5 
cents of the total, shot cost was 0.7-cent, 
power 3.5 cents, belt and maintenance 
cost 3.2 cents, and mill breakage loss ( ap­
proximately 1 per cent of castings 
tumbled) was 4.2 cents.

This cost was halved, to 8.4 cents per 
casting, when the airless blast cabinet 
was installed. Labor cost with this type 
cleaning is 1 .8  cents per casting, abrasive

Fig. 1 {Left,  above)— Overall view  of cleaning section showing conveyor 
lines to and from Wheelabrator cabinet. After cleaning, castings are sent down 
one or another of the three conveyor lines in foreground for inspection, gaging 
and chipping. Monorail electric hoist with lifting fixture loads five castings 

at once on the roller conveyor

Fig. 2 (B elo w )— Closeup of loading station of Wheelabrator showing section 
of roller conveyor which slides underneath the loading hooks of the cleaning 
machine. An air hoist lifts the conveyor section so casting can be hooked to 

overhead chain conveyor carrying it through the blast-cleaning cabinet

CLEANING COSTS CUT 60%
 by continuous automatic blast-cleaning equipment and mechanical
handling aids
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EDISON STORAGE BATTERY DIVISION, THOMAS A. EDISON, INCORPORATED, WEST ORANGE, NEW JERSEY

g l J l É i l i j i r i i f l V P
[m B I I g s H I

r r n r i

I t  is 5:00 p .m . on a w artim e Friday a t  a  W est 
coast port. Tomorrow a t  10:00 a.m . a ship  w ith  
a  cargo of war m aterials is scheduled to sail.
Suddenly i t  is discovered th a t  a standby storage 

battery  is required  and  th a t  
u n til one is obtained  th e  
ship canno t sail. In  the ir 
em ergency, th e  ship oper­
ators phoned a local Edison 
engineer. Could a new alka­
line ba tte ry  be supplied from  
local stock? I t  could no t. 
T hen  w hat could be done? 
“ Perhaps,”  th e  Edison Engi­
neer suggested, “ our m arine 
d istribu to r could lend you a 
ba tte ry  m ade up  of used 

cells, u n til  th e  new one can be shipped from  
our factory .”

“ Sec if  they can ,”  was th e  reply.

They could. They rounded up  old h u t still ser­
viceable cells; charged th em  during  th e  n ig h t, 
and  by 5:00 a.m . had  assem bled th e m  in to  a  
b a tte ry  and  insta lled  th e  ba tte ry  on th e  ship. 
A t 8:00 a.m . th e  official inspectors tested  i t  and  
pronounced i t  satisfactory in  every way. At 
10:00 a.m . th e  ship sailed—on schedule. In  n o r­
m al tim es, th is  would n o t be considered good 
ba ttery  engineering. B u t th a t  is n o t th e  m oral 
of th e  narrative. T he m oral is th a t  Edison 
Alkaline B atteries, even afte r they are old and  
perhaps no  longer capable of delivering full 
ra ted  capacity, nevertheless provide highly 
dependable service.

This quality , always available, is proving espe­
cially valuable in  w artim e . . .  in  th e  locom o­
tives th a t  are hau ling  coal and  ore from  th e  
working places o f A m erican m ines . . .  in  th e  
industria l trucks th a t  are handling  m ateria ls  
in  th e  w ar industries and  th e  d istribu tion  
depots of our arm ed forces . . .  in  th e  carlighting 
and  signal system s of Am erican railroads . . . 
in  m ilitary  uses where ba tte ry  failu re  would 
be intolerable.

Some of th e  characteristics w hich account for 
th is  extra reserve o f dependability in  an  Edison 
Alkaline B attery  are cited in  th e  colum n a t  left.

ADVANTAGES OF THE EDISON ALKALINE BATTERY 

IN INDUSTRIAL TRUCKS AND TRACTORS

*  I t  is durable mechanically. High strength steel construc­
tion is used in  th e  container, grids, pole pieces, etc. The 
electrolyte is a  preservative of steel.

*  I t  is foolproof electrically. I t  m ay be short-circuited, 
over-charged, over-discharged, or even accidentally 
charged in th e  reverse direction w ithout injury.

*  I t  can be charged rapidly. I t  m ay be charged a t  full nor­
mal ra te  th roughout th e  entire length of charge and  
is n ^ t sub ject to finish ra te  lim itations. I t  requires no 
equalizing.

*  I t  w ithstands tem perature extremes. I t  is no t damaged 
by freezing. Free a ir spaces on all sides cf all cells provide 
ventilation for rapid  cooling under high tem perature 
conditions.

* I t  is free from  ordinary b a tte ry  troubles. I t  is not 
subject to  sulphation, shedding of active m aterial, buck­
ling of plates, ja r  breakage or other common causes of 
battery  failure.

*  I t  is simple to  m aintain. M erely charge adequately, add 
pure water, keep clean and dry.

*  I ts  tray  assem bly and cell connections are extremely 
simple.

^  Its life is so long th a t  its  annual depreciation cost is 
lower than  th a t  of any  o ther type of storage battery .



cost 4.5 cents, power 0.6 cent, and 
maintenance 1.5 cents. This machine 
also is used to clean 1 1 0 -pound cylinder 
castings and 40-pound reservoir parti­
tion castings. Two Wheelabrator airless 
blast units are utilized in the cabinet to 
assure thorough cleaning of the various 
sizes and shapes of castings handled.

Besides providing appreciable savings 
in cleaning costs, New York Air Brake 
Co., found castings were cleaner and not 
only looked better but were cheaper to 
machine.

Operation of Special Cabinet: Castings 
to be cleaned in the special cabinet are 
picked up in groups of five with a mono­
rail electric hoist and deposited on a

roller conveyor which feeds the loading 
hooks of the cabinet. The roller con­
veyor has a short section with an air hoist 
that raises the castings up into hooking 
position, see Fig. 2.

After the casting is hooked to the over­
head chain conveyor of the cleaning ma­
chine, the conveyor moves one position, 
carrying the dirty castings toward the 
cabinet entrance and bringing a cleaned 
casting over the roller conveyor section 
for unhooking. Cleaned castings are 
moved down a roller conveyor which may 
be switched to feed any one of three 
processing tracks for inspection, gaging 
and chipping as shown in Fig. 1. Only 
one man is needed to operate this entire

LANDING-WHEEL NEMESIS: Simulating landing conditions fo r a irc ra ft 
wheels and tires a t speeds up to 200 miles per hour, this 75-ton testing 
machine bu ilt fo r an Akron, O ., p lant o f G oodyear Tire & Rubber Co. 
gives them a terrific  p re fligh t "b e a tin g " to ascertain how much they 
can stand. By means o f 21 plates distributed on both sides o f the 10- 
foot-d iam eter flyw heel, landing loads up to 40,000 pounds per wheel, 
tire  o r brake can be tested. This is the equivalent o f a 40-ton a irp lane 
The main testing wheel, powered by a 150-horsepower motor with 
Goodyear-developed steel V-belts, weighs over 16,000 pounds and 
requires 168 revolutions to equal a mile's travel a fte r an a irp lane tire  

lands against it. A  brake o f sufficient size to stop a 70,000-pound load 
is tested by harnessing it directly to the flywheel axle. The machine 
develops energy equivalent to 50,500,000 foo t pounds, o r enouah to 
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cleaning setup, from start to finish.
Maintain Careful Cost Records: Care­

ful cost records of a'l foundry operations 
are kept by New York Air Brake Co. 
W hen a load is brought to the cleaning 
machines, the operator of the machine 
enters each load on a daily report form. 
The entry for each load includes the 
piece number, the scale weight, the time 
elapsed in cleaning the load and the 
actual wheel time, or time the work was 
under the abrasive blast. A p'ace is also 
provided on the operator’s daily report 
form to enter the amount and size of 
abrasive added to the machine during the 
day.

From these records, plus a time and 
material-cost record for maintenance, the 
company conveniently keeps track of all 
cleaning costs by machine and by class 
of work.

An analysis of this company’s cost 
records not only proves the economy of 
this type cleaning over the method 
formerly used, but provides interesting 
comparisons over costs during different 
months of operation. Costs dropped, for 
example, as operators became familiar 
with the equipment and were materially 
lower when production was high, as 
would be expected.

During the initial five months of the 
first Wheelabrator Tumblast’s operation, 
for example, cleaning costs dropped from 
$2.22 a ton to $1,04 a ton, mostly due 
to a steady improved operating efficiency 
factor. Labor costs dropped in the fifth 
month to less than one-half of the cost 
during the first month.

A further reflection of increased effi­
ciency as operators became familiar with 
the equipment is the improved operating 
efficiency factor during this same period. 
This figure is determined by dividing 
wheel time (taken from a Servis recorder 
which shows actual machine operating 
time) by the number of labor hours 
chargeable to the machine during the 
same period. Operating efficiency in­
creased month by month from 25.5 per 
cent in May to 43.5 per cent in Sep­
tember.

An analysis of cleaning costs during 
the first five months the three machines 
have been in operation revealed a saving 
of $8,298.74 over the costs that would 
have prevailed for cleaning the same 
amount of castings under old methods.

Because the Wheelabrator removes 
sand and scale right down to the virgin 
metal, which was impossib'e with the 
former air blast and tumbling methods, 
much longer tool life in the machine di­
vision has also resulted.

A technical film describing processing 
methods for magnesium alloys has re­
cently been prepared and released by 
the Dow Chemical Co.

The film deals with the machining, 
welding, forming, riveting, and surface 
treating of magnesium. It is available 
for showing before engineering, indus­
trial and technical society groups.

Requests for the film or for informa­
tion regarding it should be directed to 
the company at Midland, Mich.

j r r  e  e l



O n e  d ie d  f r o m  S H E LL  S H O C K !

TlIESE two arm or piercing shells 
looked perfect . . . until they were 
shock tested in three successive water 
kaths . . . cold . . . boiling . . . cohl. 
One was perfect. T he other cracked 
• • ■ was rejected as unfit to fight.

Heating and cooling'these baths is 
just one of countless ways in which 
General Electric heating, refrigera­
tion and air conditioning are serving 
war industries.

In recent m onths, industrial refrig­
eration and air conditioning have 
made great strides. Equipm ent is 
more compact, more flexible. Tem ­
perature and hum idity  are controlled 
more exactly. R esu lt: more and better

fighting equipm ent...in shorter time.

After the war, im proved process 
refrigeration should help to  make 
many peace-time products b e t te r . . .  
a t  lower cost. And vastly  im proved 
air conditioning will provide greater 
comfort in more and more hotels, 
offices, stores, theatres, homes . . . 
even in cars, boats and planes.

The wide experience th a t  General

Electric engineers are gaining in w ar 
work today is your assurance th a t  
they  will be ready w ith finer and 
more efficient refrigeration and air 
conditioning equipm ent for the needs 
of post-w ar America.

«£? BUY WAR BONDS

Air Conditioning and Commercial 
Refrigeration Divisions, Section f313, 
General Electric Co., Bloomfield,N. J.

Sadu& faicii

G E N E R A L  ®  E L E C T R IC
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THERE ARE many tilings that the 
tool and die maker can do to assure 
better results from the heat-treating op­
eration. At one time the man who made 
the tools or dies was the same man who 
hardened them. Now, however, due to 
mass production and increased special­
ization, the heat treater and tool designer 
are usually two different persons . . . and 
frequently neither has a full knowledge 
of the other’s problems. The result is an 
ever increasing gap between these two 
men—a gap responsible for reduction in 
quality of the heat treating and much

inefficiency and short life in the tools 
themselves.

F IR S T  in importance is to inform the 
heat treater fully, precisely and accurate­
ly as to the kind of steel in each tool 
or die. Obviously with thousands of al­
loy steels and hundreds of different heat 
treatments, it is of the utmost importance 
to know the material to be handled.

Yet from 10  to 15 per cent of all work 
coming into heat-treating plants arrives 
without proper indication being given. 
Some jobs even come in bearing the 
wrong brand or analysis. It is not feas­
ible to spark-test every piece; and even 
if it were, this is not a fool-proof meth­
od of determination, for certain oil- 
hardening steels throw a spark which ex­
actly duplicates that from a straight car­
bon steel.

Loss of time alone in heat-treating 
plants, while waiting for the customer to 
supply proper information as to the kind 
of steel, is considerable. Wrong iden­
tifications given the heat treater may 
result in spoiling costly tools and dies. 
Different steels also require different heat 
treatment. That the latter is not always 
fully appreciated was demonstrated when 
a forming die made by welding together 
four pieces of steel was submitted for 
treatment. When spark-tested, one of 
these sections was found to be a low- 
carbon steel which ordinarily would in­
volve case hardening; the second was a 
high-speed steel usually hardened by 
quenching in oil from 2250 degrees Fahr.; 
the remaining two sections were water- 
hardening steel, normally water quenched 
from 1550 degrees Fahr. Since all were 
firmly welded together, it obviously was

impossible to devise a single heat treat­
ment which would be correct for all 
four.

While this is an extreme case, it 
serves to indicate that tool designers can 
assure better heat treating—and longer 
tool life— if they will consider more fully 
what is involved in the heat-treating 
operations when they are designing the 
tool or die.

As an instance of how proper de­
sign can insure better heat-treating, 
often a tool or die will come in made 
of water-hardening steel yet having deli­

cate or irregular sections which surely 
will cause trouble when they undergo 
the thermal shock incident to water 
quenching. Oil-hardening, or even per­
haps air-hardening, steels should be util­
ized for such work. The designer should 
view light and heavy sections always 
with a certain sense of danger, and con­
sider what is going to happen when they 
are heated and cooled. Light sections, 
of course, expand and contract much 
faster than heavy sections.

Another example having to do directly 
with design is the frequent receipt of 
tools, jigs, etc. to be carburized, which 
crack or break upon being given that 
heat treatment, or soon afterward. The 
cause is excessive carbon content. Broad­
ly speaking, any steel with more than 
about 0.25 per cent carbon is in danger 
of fracturing if carburized.

Moreover, in mild steels there is need 
for giving careful regard to light and 
heavy sections. The general rule is that 
for work to be carburized, the thinnest 
section must govern the depth of case 
which can be applied with safety. The 
core should be at least twice as thick
as the case. Thus if work is to be car­
burized 1 /16-inch deep, an ear or flange 
which is ys-inch thick will be cased 
clear through. Since there is practically 
no tensile strength in a case, such an 
ear or flange will undoubtedly break 
off easily. Proper support to the case
results only when the core is at least
twice the case thickness.

This brings up another point that can 
help to prolong the life of tools and dies, 
if given proper consideration. It has to 
do mainly with the m atter of carbon con­

tent. Quite often a steel is specified 
that does not contain sufficient carbon 
or assisting alloys to enable tire heat 
treater to harden it to the value desired. 
At the same time, it may contain too 
much carbon to permit carburizing 
safely.

SECO N D  important suggestion that 
will assure longer tool and die life by 
better heat treatment is to make certain 
that the best heat treatment has been 
specified. In this connection, it is well 
always to provide information about the 
job a tool or die will be called upon 
to perform—unless of course its purpose 
is obvious. When it is known what 
work the tool or die is to do, the tool 
may be heat treated by the best method.

The designer usually will find it advis­
able to ask his heat treater if there is a 
better way to heat treat the tool or die 
than the way the designer specifies. For 
advances in heat-treating practice today 
are rapid, and heat-treating processes 
have extended to the point where they 
are so complex it is almost impossible 
for the designer to be fully informed on 
all of them, unless he keeps posted from 
day to day.

A typical example is the new treat­
ment at sub-zero temperatures. Metal- 
lographic examination indicates that the 
primary result of reducing hardened steel 
to minus 120 degrees Fahr. is the elimi­
nation of retained austenite and its con­
version into martensite. Theoretically, 
this makes the steel harder and stronger; 
and in most cases such results can be 
proven by work done. Again, some tools 
although testing high in hardness, cut 
poorly. These same tools often are 
found to give improved service after be­
ing subjected to sub-zero temperatures.

Cold Treatment for Hardness

Another example of what refrigeration 
sometimes can do is the case of a quan­
tity of carburized gears which were de­
sired to have a hardness of 60 rockwell 
C. Ordinarily such hardness would not 
be difficult of accomplishment; but in 
this instance they refused to come up to 
more than 57 rockwell C. However, 
when they were refrigerated and re­
turned to room temperature, it was pos­
sible to obtain a value of 64 rockwell C.

So far, there is every indication that 
chilling does not harm the work, and 
it quite often provides important im­
provements.

There also is the growing complexity 
of what at first glance appear to be 
similar treatments. For example, in our 
plant will be found six different ways of 
treating high-speed steel. Of these, tire 
process known as “Nusite is the most 
outstanding. W ith this process it is pos­
sible to guarantee a hardness of 65 to 
67 rockwell C which hardness complete­
ly penetrates tire tools. Yet the tough­
ness measures almost twice that obtained 
by conventional hardening.

A test of the results by an independent 
laboratory' showed an impact strength o 
6.1 foot-pounds Charpy with a hardness 
of 67 rockwell C and a hot brineli at 
700 degrees Cent, at 537. Given t e

How To Get Longer Life from 

Tools, Dies and the Like by . . . .

By A. S. EVES
C h ie f  F ie ld  E n g in e e r  

P e rfe c tio n  T o o l &  M e ta l H e a t T re a t in g  C o . 
C h ic a g o
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7 0 0  C a s t  I r o n  B r i q u e t t e s

Illustration show s la rg e  M ilw aukee 
Hydraulic Brlqueiiing P ress w iih 
3t/£ io n -p er-h o u r cap ac ity . Four 

o ther sizes av a ilab le .

P r o d u c e d  i n  O N E  H o u r . . .

BO minutes, you can convert that big heap of cast 
and steel turnings into 31/> tons of the finest type 

scrap. (700 individual briquettes.) A Milwaukee 
Hydraulic Briquetting Press makes such profitable conver­
sion possible. It reclaims the high­
est percentage of materials . . .  
affords better metal control. .. 
effects substantial savings in 
melting costs. Used by practically 
ALL automotive manufacturers 
and other large industrial plants.
P l a n  n o w  f o r  y o u r  p o s t - w a r  n e e d s .

Write for further particulars.
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As Potent As Big Guns
Ball Bearings by New Departure have developed into 

star performers on every fro n t— and behind -the lines as 

w ell. W herever a shaft turns— wherever motion must be

fric tion -free  —  there "no th ing  rolls like a b a ll'' in this 

h ighly mechanized w a r . . . .QAnd in recognition o f the 

"yeom an service" these fine ba ll bearings are rendering 

—  they aga in  w ill be first choice fo r  peacetim e products. 

N ew  Departure Division o f General Motors, Bristol, Conn.

V J p f f T J T .



o rd in a ry  h e a t  tr e a tm e n t ,  th e  sa m e  m a ­
te r ia l  h a d  a  h a rd n e s s  o f  6 7  ro e k w e ll C  
b u t  th e  h o t  b r in e ll  c h a n g e d  to  5 4 1  a n d  
th e  im p a c t  s t r e n g th  w a s  d o w n  to  3 .4  
fo o t-p o u n d s  C h a rp y .

T y p ic a l  o f  th e  p e r fo rm a n c e  o f  too ls 
so  p ro c e ss e d  is 5 0  to  100  p e r  c e n t  lo n g e r  
life  o b ta in e d  o n  m illin g  c u t te r  b la d e s . A  
life  o f  th r e e  o r  fo u r  tim e s  th e  n o rm a l 
o f te n  is o b ta in e d  on  to o l b i ts  so h a rd e n e d . 
In  a d d it io n , th e y  p ro d u c e  a  c le a n e r  c u t 
a n d  a re  less l ik e ly  to  c h ip  a n d  b re a k .

A n  e x a m p le  o f  a  c u t  w ith  su c h  a  to o l 
b i t  w as  o n  a  jo b  u s in g  0 .0 1 7 - in c h  fe e d  
a n d  c u t t in g  %  to  % -in ch  d e p th  o f  c u t  a t  
100 f e e t  p e r  m in u te  in  S A E -1 0 3 5  m a ­
te r ia l. W h e n  N u s ite  p ro c e ss e d , 168 
l in e a r  in c h e s  o f  c u t  w e re  o b ta in e d  b e ­
tw e e n  g r in d s , c o m p a re d  to  7 7  in ch es  
a v e ra g e d  fo r  to o ls  fo rm e r ly  e m p lo y e d . 
L u b r ic a n t  w a s  a  so lu b le  o il. In  re a m in g  
sh e ll b o d ie s , th e  p ro c e ss  in c re a se d  th e  
to o l l ife  100  p e r  c e n t. In s te a d  o f  3 0 0 0  
sh e ll, no%v 6 0 0 0  a re  w o rk e d  p e r  r e a m e r . 
I n  a d d it io n , a  sm o o th e r  fin ish  is o b ta in e d . 
In  a n o th e r  in s ta n c e , w h e re  % to  % -inch  
too l b i ts  w e re  b e in g  u se d , i t  w a s  fo u n d  
p o ss ib le  to  e m p lo y  h e a v ie r  c u ts  w ith  m o re  
sp e e d  a n d  s til l  e x te n d  to o l life . T h e  
g e n e ra l s u p e r in te n d e n t  r e p o r te d  a n  in ­
c rease  in  p ro d u c t io n  o f 2 0  p e r  c e n t  h e re .

P ro lo n g s  C u tte r  T o o th  L ife

In  a n  a i r c ra f t  p la n t ,  tu b u la r  m illin g  
c u tte rs  a r e  u se d  on  a  m a c h in e  to  h o llo w - 
c u t  tu b e  e n d s  to  fit o n e  tu b e  o n to  a n ­
o th e r. T h e  u su a l e x p e r ie n c e  w a s  th a t  
if th e  c u tte r s  w e re  m a d e  su ffic ien tly  
h a rd  b y  th e  c o n v e n tio n a l  h e a t  t re a tm e n t, 
th e  te e th  o f  th e  c u tte r s  fe l l  off. W h e n  
N u s ite  h a rd e n e d , th e  c u tte r s  a c tu a lly  
te s te d  tw o  to  th r e e  p o in ts  h a rd e r ,  y e t  
th e  te e th  r e m a in e d  firm ly  o n  th e  to o ls  
th ro u g h o u t th e i r  life . A lso , less f r e ­
q u e n t sh a rp e n in g s  w e re  n e e d e d . T h e  
p rocess a p p e a r s  w e ll  su ite d  fo r  a n y  ty p e  
of h ig h -s p e e d  s te e l  u se d  fo r  c u tt in g , in ­
c lu d in g  th e  m o ly b d e n u m  ty p e .

In c id e n ta lly , it  is o u r  b e lie f  th a t  m o ­
ly b d e n u m  h ig h -s p e e d  s te e ls  a re  h e r e  to 
stay— th a t  th e y  w ill b e c o m e  th e  p r in c ip a l  
s ta n d a rd  a f te r  th e  w a r . T h e y  possess a  
ce rta in  h e a t  d is s ip a tin g  q u a li ty  th a t  o th e r  
types d o  n o t  h a v e ; th e y  a re  lo w e r  in  
cost a n d  h a v e  b e e n  fo u n d  to  h a v e  o th e r  
a d v a n ta g e s  on  m a n y  jobs. A s w ith  an y  
tool s te e l, m u c h  o f  th e  su c cess  o r  fa ilu re  
m ark ed  u p  fo r  o r  a g a in s t i t  d e p e n d s  
up o n  h o w  i t  is h e a t  t r e a te d .

F iv e  o th e r  m e th o d s  a re  u se d , in c lu d ­
ing th e  o ld - fa s h io n e d  o p en -fire  h e a t  
tre a tm e n t n o w  u s e d  o n ly  fo r  se le c tiv e  
h a rd e n in g  th e  “b u s in e ss”  e n d  o f  c e r ta in  
k inds o f  c u t t in g  too ls . I t  co n sists  of 
p re h e a tin g  in  tw o  fu rn a c e s , h e a tin g  tire 
en d  to a  h a rd e n in g  te m p e ra tu re  in  a 
th ird , fo llo w e d  b y  q u e n c h in g  a n d  th en  
d raw in g  in  a  f o u r th  a n d  p e rh a p s  a  fifth  
fu m ace .

A th ird  m e th o d  is th e  c o n v e n tio n a l 
overall h a rd e n in g  w h ic h  e m p lo y s  five 
fu rnaces; tw o  fo r  p r e h e a t in g ,  o n e  fo r  th e  
h a rd e n in g  h e a t ,  a n d  tw o  m o re  fo r  d r a w ­
ing. T h e se  a r e  a tm o s p h e re  c o n tro lle d  
fu rnaces a n d  a re  u se d  fo r  a ll  su c h  w o rk  
excep t m o ly b d e n u m  h ig h -s p e e d  stee ls.

T h e  fo u r th  p ro c e ss  is u s e d  a lm o st ex­

c lu s iv e ly  fo r  “m o ly ”  h ig h  sp e e d  too ls . 
I t  r e q u ire s  u se  o f  a  se rie s  o f  sa l t  b a th s : 
T w o  fo r  p r e h e a t in g , o n e  fo r  th e  h a r d e n ­
in g  h e a t ,  fo l lo w e d  b y  o n e  fo r  a  sa lt  
q u e n c h . F in a lly  tw o  e le c tr ic  d r a w  f u r ­
n a c e s  a re  u se d .

T h e  fifth  p ro c e ss  is u s e d  fo r  h e a t  
t r e a tin g  v e ry  la rg e  h ig h -s p e e d  too ls . I t  
r e a d ily  a c c o m m o d a te d  a  b ro a c h  a b o u t  8 
f e e t  lo n g  a n d  3%  in c h e s  in  d ia m e te r ;  
a lso  a n  e n o rm o u s  h ig h -s p e e d  ta p , 7 
in c h e s  in  d ia m e te r  b y  9'/2 in c h e s  lo n g , 
w e ig h in g  8 8  p o u n d s . I n  th is  m e th o d  th e  
w o rk  firs t is p a c k e d , th e n  h a r d e n e d  in  a 
h e a t- t r e a tin g  fu rn a c e .

T h e  six th  a n d  la s t p ro c e ss  a p p lie s  a  
ca se , a b o u t  0 .0 0 1  to  0 .0 0 2 - in c h  in  d e p th ,  
to  h a rd e n e d  a n d  f in ish e d  h ig h -s p e e d  c u t ­
t in g  to o ls  o f  m o st e v e ry  v a r ie ty . A  v e ry  
h a r d  sk in  is p ro d u c e d  a t  th e  lo w  te m ­
p e r a tu re  o f  105 0  d e g re e s  F a h r . ,  w h ic h  
im p ro v e s  th e  c u tt in g  ed g es .

T h e se  d if fe re n t  p ro c e sse s  fo r  t r e a tin g  
h ig h -s p e e d  s te e ls  a r e  m e n t io n e d  h e r e  
m e re ly  to  in d ic a te  th e  w id e  v a r ie ty  o f 
m e th o d s  a n d  cy c le s p o ss ib le , a n d  to  e m ­
p h a s iz e  th e  im p o rta n c e  o f  c h o o s in g  th e  
c o r re c t  o n e .

S til l  a n o th e r  c o m p a ra tiv e ly  n e w  h e a t-  
tr e a t in g  p ro c e ss  is c a lle d  “S ilv e r  F in is h ”  
h a rd e n in g . T h is  is  a  n o n o x id iz in g  p ro c ­
ess, a p p l i c a b l e ' to  a n y  s te e l w h ic h  c a n  
b e  h e a t  t r e a te d  a t  te m p e ra tu re s  b e lo w  
190 0  d e g re e s  F a h r . I t  h a s  tw o  p r in c ip a l  
a d v a n ta g e s . I t  sa v es c o n s id e ra b le  g r in d ­
in g  a n d  p o lish in g  a f te r  h e a t  tr e a tm e n t,  
s in c e  n o  sc a le  o r  d isc o lo ra tio n  c a n  o c c u r

o n  th e  w o rk . D ie  c a s tin g  d ie  b lo c k s , 
a n d  c e r ta in  o rd n a n c e  p a r ts ,  a irp la n e  g e a rs  
a n d  sh a fts , a n d  th e  lik e , w h e n  so  h a r d ­
e n e d , g o  o u t  o f  th e  h e a t - t r e a t  sh o p  r e ­
ta in in g  th e i r  o r ig in a l  h ig h  p o lish . N o  
c le a n u p  w o rk  is r e q u ire d .

T h e  s e c o n d  b e n e f i t  lie s  in  th e  p o ss i­
b i l i ty  o f  “r e s c u e ”  w o rk . F o r  e x a m p le , 
m o re  th a n  1 0 0  g e a rs , 5  in c h e s  in  d ia m ­
e te r ,  a ll  h a r d e n e d  a n d  g ro u n d  to  size , 
w e re  d isc o v e re d  to  b e  to o  so ft. T h e y  a ll  
w e re  r e h a r d e n e d  b y  th is  p ro c e ss , a n d  
th e n  p a s s e d  N a v y  in sp e c tio n .

T h e re  a re  a  n u m b e r  o f  o d ie r  s ig n if i­
c a n t  fa c to rs  w h ic h  c a n  le n g th e n  to o l life , 
w h e n , fu lly  a p p r e c ia te d  b y  th e  to o l e n ­
g in e e r . O n e  o f  th e s e  is e x tre m e ly  s im p le , ‘ 
y e t  f r e q u e n tly  o v e r lo o k e d . W e  r e fe r  to 
a v o id in g  th e  e ffe c ts  o f  m ill  d e c a rb u r iz a -  
tio n  w h ic h  is f o u n d  o n  b a r  s to c k . F o r  
e x a m p le , a  p a r t  m a d e  f ro m  3 - in c h  d ia m ­
e te r  b a r  s to ck , b u t  r e d u c e d  to  th r e e  d if ­
f e re n t  d ia m e te r s  a t  d i f fe re n t  lo c a tio n s  
o n  th e  p ie c e , p ro d u c e d  th r e e  d if fe re n t  
h a rd n e s s  v a lu e s  w h e n  h e a t  t r e a te d .  T h e  
re a so n  su c h  h a rd n e s s  v a r ia t io n  w as  
fo u n d  is b e c a u s e  d if fe re n t  a m o u n ts  o f 
sto c k  h a d  b e e n  re m o v e d , th u s  v a ry in g  
th e  a m o u n t  o f  m ill d e c a rb u r iz a tio n  p r e s ­
e n t  o n  th e  s te e l  a s  i t  w e n t  th ro u g h  h e a t  
t r e a tm e n t .  P ro p e r ly  c le a n in g  u p  su c h  
s to c k  b e fo re  h a rd e n in g  a v o id s  t ro u b le .

O f te n  i t  b e c o m e s  n e c e s sa ry  to  sc ra p  
a  to o l w h ic h  r e p re s e n ts  a  la rg e  in v e s t­
m e n t  o f  t im e  a n d  m a te r ia l  b e c a u s e  of 
ex cessiv e  d is to r t io n  c a u s e d  b y  n o t  r e -  

( P le a s e  t u r n  to  P a g e  1 1 8 )

CONVEYORIZED TRUCK: Trucks fitted with ro ller p latforms like the one 
shown aboye reduce the time and number o f trips needed to move 
materials a t General Electric Co.'s Schenectady Works. The rollers assist 
in positioning the load. Previously, only three standard size shipping 
pallets could be accommodated on the truck. But w ith its p latform  
widened to 8 feet and five rows o f old 2% x 6-inch conveyor rolls bu ilt 
into its bed, as many as six pallets can now be carried. To prevent 
movement o f the load enroute, a hydraulic ¡ack arrangem ent raises 

strips run lengthwise between the rows o f rollers
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By G. ELDRIDGE STEDMAN

I M P R O V E S

D e e p V / i# ^

P R O C E S S
First d isclosure o f  com p le te  

process ing  d e ta ils  in  p ro d u c tio n  o f 3 7 -  

m illim e te r c a rtr id g e  cases in  s teel, 

w ith  h e a t-tre a tin g  cycles, m e ta llu rg i­
ca l a n d  p ro c e d u re  d a ta

O F  A L L  th e  d e e p -d ra w in g  jo b s  th ro w n  
a t  A m e r ic a n  in d u s try , p e rh a p s  n o n e  h a s  
b e e n  m o re  d if f ic u lt  th a n  m a k in g  s te e l 
c a r t r id g e  cases, f o r  h e r e  it  is  n o t  on ly  
n e c e ssa ry  to  fo rm  a n  e x c e p tio n a lly  d iffi­
c u l t  sh a p e  b u t  sp e c ia l p h y s ic a l  c h a ra c ­
te r is tic s  m u s t  b e  p r o d u c e d  in  th e  f in ish ed  
case .

O n e  o f  th e  m o s t su c c e ss fu l p ro c e sse s  
y e t  d e v e lo p e d  fo r  th is  w o rk  is  f o u n d  a t  
S e rv e l In c ., E v a n sv ille , I n d .  T h e  lo w  
s c ra p  lo ss o f 8 p e r  c e n t  h a s  b e e n  a c h ie v e d  
a n d  is b e in g  lo w e re d  fu r th e r .  P r in c ip a l  
p ro b le m  in  d e e p  d r a w in g  3 7 -m illim e te r  
c a r tr id g e s  ca se s  in  s te e l w a s  to  d e v e lo p  
p ro p e r  b a 'a n c e  b e tw e e n  r e d u c tio n s  in  th e  
v a r io u s  • d ra w s  a n d  to  d e te rm in e  h e a t-  
t r e a t in g  ( a n n e a l in g )  te c h n iq u e  to  u se  b e ­
tw e e n  d ra w s  to  p ro d u c e  a  c a se  t h a t  w o u ld  
m e e t  b a llis tic  r e q u ire m e n ts .

T o  b e g in  w ith , n o  o n e  k n e w  w h a t  
p h y s ic a l  p ro p e r t ie s  w e re  r e q u i re d  to  a s­
su re  p r o p e r  f irin g  a n d  e je c tio n  f ro m  th e  
g u n . O n c e  g a in e d , th is  k n o w le d g e  h a d  
to  b e  tr a n s la te d  in to  p ro c e ss in g  sp e c i­
f ic a tio n s  w ith  w o rk in g  lim its  f o r  e a c h  
o p e ra tio n .

T o o ls  h a v e  b e e n  a n o th e r  m a jo r  p r o b ­
lem , T h e  c o n to u r  a n d  d ia m e te r  o f  th e  
d ie s , th e  n o se  r a d iu s  a n d  ta p e r  o f  th e  
p u n c h e s  h a v e  a  d e lic a te ly  b a la n c e d  r e la ­
tio n s h ip  th a t  m u s t  b e  m a in ta in e d  in  th e  
f a c e  o f  se v e re  s te e l  d ra w in g  o p e ra tio n s . 
C a rb id e  d r a w in g  d ie s  a n d  h a r d e n e d  s te e l 
p u n c h e s ,  su p e r  f in ish e d  a n d  c h ro m iu m  
p la te d ,  a lo n g  w ith  a n  in te n s iv e  s tu d y  o f  
lu b r ic a t io n  a r e  so lv in g  th is  p ro b le m .

T h e  s te e l  u se d  fo r  th e se  c a r t r id g e  cases 
is a lu m in u m  k il le d  a n d  a p p ro x im a te ly  
S A E -1 0 2 5  an a ly s is . I t  is  re c e iv e d  b y

LIO

F i f t h  d r a i n  o p e r a t i o n  is  t y p i c a l  o f  d r a w i n g  o p e r a t io n s .  H e r e  a  d i a l  

f e e d  w i t h  a  h y d r a u l i c  k n o c k - o u t  is  u s e d .  S o l i d  s t r e a m  o f  d r a w i n g  

c o m p o u n d  e m e r g e s  f r o m  e n d  o f  p u n c h

S e rv e l in  th e  fo rm  o f u n a n n e a le d , c o ld  
c o in e d  c u p s  w h ic h  h a v e  b e e n  m a d e  f ro m  
sp h e ro id iz e -a n n e a le d  b la n k s . T h e  c u p s  
a r e  firs t g iv e n  a  th o ro u g h  a lk a li  c le a n in g  
in  o n e  o f  th r e e  A lv ey  F e rg u so n  w a s h in g  
m a c h in e s  fo llo w e d  b y  a  w a te r  r in se .

T h e y  a re  th e n  b r ig h t  a n n e a le d  in  o n e  
o f tw o  G e n e ra l  E le c tr ic  c o n tro lle d -a t-  
m o sp h e re  c o n tin u o u s  fu rn a c e s  o p e ra tin g  
a t  16 5 0  d e g re e s  F a h r .  o n  8 2 -m in u te  
cy c le s . T h is  t r e a tm e n t  c o m p le te ly  r e -  
c ry s ta lliz e s  th e  c o ld  w o rk e d  s t ru c tu r e  o f 
th e  c u p  a n d  p e a r l i t iz e s  m o s t  o f  th e  c a r ­
b id e s . T h is  sa m e  a n n e a l in g  c y c le  is u s e d  
b e tw e e n  e a c h  d ra w , a n d  fu ll  p e a r l . t ic  
d e v e lo p m e n t o f  th e  o r ig in a lly  s p e ro id iz e d  
c a rb id e s  is  f in a lly  a c c o m p lis h e d  in  th e  
a n n e a l  a f te r  th e  f o u r th  d ra w .

T h e  a n n e a le d  c u p s  a r e  e tc h e d  fo r  15 
m in u te s  in  a  3  p e r  c e n t  su lp h u r ic  a c id , 
5  p e r  c e n t  f e r r ic  s u lp h a te  so lu tio n  o p e r ­
a te d  a t  1 6 0  d e g re e s  F a h r .  a n d  a re  r in se d  
in  c o ld  w a te r  fo llo w e d  b y  tw o  h o t w a te r  
r in ses . T h is  e tc h in g  t r e a tm e n t  is u se d  b e ­
tw e e n  e a c h  d r a w  e x c e p t t h a t  th e  t im e  
o f  im m e rs io n  is r e d u c e d  to  10  m in u te s  
b e tw e e n  th e  fo u r th  a n d  f ifth  d ra w s . P u r ­
p o se  is  to  p r o d u c e  a  c o n tro lle d  r o u g h e n ­
in g  o f  th e  s te e l su r fa c e  to  a s s is t in  h o ld ­
in g  th e  lu b r ic a n t  o n  th e  c a se  d u r in g  th e  
d ra w in g  o p e ra tio n ; th e  lu b r ic a n t  is c a r r ie d

d o w n  th ro u g h  th e  d ie  o n  th e  su rfa c e  of 
th e  ca se .

T h e  c u p s  a re  n o w  su b je c te d  to  the  
firs t d r a w in g  o p e ra tio n . S ervel w as ab le  
to  u ti l iz e  a ll  o f  th e  p re sses  em p lo y ed  in 
b ra ss  sh e ll  ca se  p ro d u c tio n  on th e  steel 
c a se  jo b , b u t  a  f e w  n e w  p resses  h a d  to 
b e  a d d e d .  M o s t sh o p  e x p e rts  be liev ed  
t h a t  p re s s  to n n a g e  w o u ld  h a v e  to  b e  tw o 
to  th r e e  tim e s  g r e a te r  fo r  stee l cases th an  
fo r  b ra ss . T h is  d id  n o t p ro v e  tru e . A ctual­
ly  o n ly  a b o u t  a  15  p e r  c e n t  in c rease  w as 
n e c e s sa ry . H o w e v e r , th e  s te e l cases do 
r e q u ire  a  s lo w e r  s tro k e .

S e rv e l u se s  a  w a te r  so lu b le  d raw in g  
c o m p o u n d  in  a  flood  lu b r ic a tio n  system  
fo r  a ll  d ra w s . T h is  c o m p o u n d  is w ashed  
f ro m  th e  cases in  o n e  o f th e  A lvey  F e r ­
g u so n  w a s h in g  m a c h in e s  b e fo re  each 
a n n e a l.

T h e  firs t d r a w  is acc o m p lish e d  on a 
1 5 0 -to n  C 'e v e la n d  p re ss  w ith  a  14-incn 
s tro k e  o p e ra t in g  a t  11 6 3  strokes p e r  hour. 
T h e  se c o n d  d ra w  is on a  ISO -ton C leve­
la n d ,  1 8 - in c h  stro k e , 9 9 0  strokes p e r  hour. 
T h e  th i rd  d r a w  o n  a  15 0 -to n  C leve land , 
2 2 - in c h  s tro k e , 119 5  ‘s tro k es p e r  hour. 
T h e  fo u r th  d r a w  on  a  1 80-ton  C leve land , 
1 8 - in c h  s tro k e , 9 8 0  stro k es  p e r  hou r. Be­
tw e e n  th e  f o u r th  a n d  th e  fifth  d raw , t r e  
ca ses  a re  tr im m e d  on  V  & O  tr im m in g  m a
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\7ar-t im c em erg en c ies  arc p rov in g , b ey o n d  the  
shadow  o f a d o u b t, th e  a ll-o u t d e p e n d a b ility  of 
P lym ou th  L o co m o tiv es . O w ners o f P ly m o u th ’s 
everywhere are praising the excellent performance - 
records these locom otives continue to make in the 
face of greatly increased haulage requirements.

Recently a large oil company (name on request) 
had this to say about their Plym outh: “ . . . doing a 
very satisfactory job and we like i t . . .  handles plant 
switching of all loaded and empty cars . . . it’s eco- . 
nomical to operate.”

Plym outh Gasoline and D iesel Locom otives have 
solved haulage problem s in hundreds of industrial 
plants, shipyards; docks, m ills, government bases 
and depots. T hey range in  size from  2% to 70 ton3 
and are available in  accordance w ith  governm ent 
rulings. I f  you have a haul­
age problem  and you want 
th e  econom ical an sw er—  
w rite  to d a y  fo r  c o m p le te  
in f o r m a t io n  a b o u t  P l y ­
m outh !



c h in e s . T h e  fina l d ra w , th e  f ifth , is  on  
a  1 8 0 -to n  C le v e la n d , 8 2 - in c h  s tro k e , 8 6 5  
s tro k e s  p e r  h o u r .

T h e  fo u r th  a n d  th e  f if th  d ra w s  a n d  
th e  a n n e a l  b e tw e e n  a r e  tire  m o s t  c r itic a l 
o f a ll. T h e  fin a l p h y s ic a l p ro p e r t ie s  o f 
t h e  c a se  a re  a b s o lu te ly  d e p e n d e n t  u p o n  
th e  m ic ro s tru c tu re  a n d  th e  a m o u n t  of 
c o ld  w o rk  in  th e  f if th  d ra w . T h e  a n n e a l 
b e tw e e n  th e  f o u r th  a n d  f ifth  d ra w s  offers 
th e  final c o n tro l o v e r  th e  m ic ro s tru c tu re . 
A s th e  f if th  d r a w  p ro d u c t  m u s t  b e  r ig id ly  
h e ld  a s  to  d ia m e te r  a n d  w a ll th ic k n e s s , 
th e  p ro d u c t  o f  th e  fo u r th  d r a w  g o v e rn s  
th e  a m o u n t  of c o ld  w o rk  p o ss ib le  in  th e  
f if th  d ra w . T h e  p e a r l i t ic  s t r u c tu r e  so 
c a re fu lly  d e v e lo p e d  d u r in g  th e  su c c e s­
s io n  o f  in te rm e d ia te  a n n e a ls  p la y s  an  im ­
p o r ta n t  p a r t  in  th e  p h y s ic a l  p ro p e r t ie s  
o b ta in e d  in  th e  fifth  d ra w , fo r  S e rv e l 
m e ta l lu rg is ts  h a v e  fo u n d  th a t  su c h  a  
s t r u c tu r e  w ill f ina lly  d e v e lo p  a  h ig h e r  te n ­
s ile  s tr e n g th  th a n  c a n  b e  g a in e d  w ith  
a  sp h e ro id iz e d  s t ru c tu r e  fo r  th e  sa m e  
a m o u n t  o f  c o ld  w o rk .

T h e  c a se  is a g a in  t r im m e d  a f te r  th e  
f ifth  d r a w  a n d  is th e n  h e a d e d  a n d  in ­
d e n te d  o n  a  6 0 0 - to n  C le v e la n d  p re ss  
w ith  a  4 - in c h  stroke, o p e ra t in g  a t  1 2 7 0  
s tro k e s  p e r  h o u r . Im m e d ia te ly  fo llo w in g  
th is , th e  p r im e r  h o le  is  p ie r c e d  on a n  8 0 - 
to n  C le v e la n d , 6 - in c h  s tro k e , 1 5 0 0  stro k es  
p e r  h o u r .

T h e  cases  a re  n o w  w a s h e d  a n d  r in se d  
in  p re p a ra t io n  fo r  th e  ta p e r  a n n e a l .  T h is  
a n n e a l  is  a c c o m p lis h e d  b y  s u s p e n d in g  
th e  c a ses , m o u th  d o w n , f ro m  a  c ir c u la r  
f ix tu re  a n d  im m e rs in g  th e m  to  a n  a c ­
c u ra te ly  c o n tro lle d  d e p th  in  m o lte n  sa lt  
in  a  L in d b e rg  sa lt  p o t . T h e  sa lt  is  h e ld  
a t  119 0  d e g re e s  F a h r .  a n d  th e  t im e  o f 
im m e rs io n  is 2  m in u te s . T h is  t r e a tm e n t

p ro d u c e s  a  su b -c r i t ic a l ly  a n n e a le d  a re a  
o f  su ff ic ie n t d u c t i l i ty  to  p e rm it  p rop ier 
ta p e r in g . T h e  ca se s  a re  th e n  g iv e n  a  1- 
m in u te  p ic k le  in  5  p e r  c e n t  su lp h u r ic  
a c id  a t  1 4 0  to  1 6 0  d e g re e s  F a h r . ,  a n d  
r in se d  in  c o ld  w a te r .  T h e n  th e y  a re  im ­
m e rs e d  in  a  b o n d e r i te  so lu tio n , w h ic h  
p ro d u c e s  a  £>hosphate c o a tin g  o n  th e  cases  
t h a t  c a r r ie s  th e  lu b r ic a n t  th ro u g h  th e  
d ie s  in  th e  ta p e r in g  o p e ra tio n .

T h e  ta p e r in g  o p e ra t io n  w h ic h  fo llo w s 
is m o s t c r itic a l. H e re  th e  ca se s  a re  g iv en  
a  s l ig h t  ta p e r  f ro m  h e a d  to  s h o u ld e r  a n d  
th e  m o u th  is t a p e r e d  a n d  fo rm e d . S e rv e l 
p e r fo rm s  th is  o p e ra tio n  in  th r e e  p ro g re s ­
s iv e  d ie s  o n  th e  sa m e  d ia l  f e d  p re ss , a  
N o . 1 1 0 7  C le v e la n d  w ith  a  1 2 - in c h  s tro k e  
a n d  1 3 6 5  s tro k e s  p e r  h o u r .

T h e  firs t o f  th e s e  p ro g re s s iv e  o p e ra ­
t io n s  is a  s t r a ig h t  a n g le  ta p e r ,  th e  se c o n d  
fo rm s th e  t ru e  t a p e r e d  s h a p e  0 .0 5 0 - in c h  
la rg e r  th a n  f in ish , w h ile  th e  th i rd  b r in g s  
th e  ta p e r e d  e n d  to  fin ish  size. T h e re  is 
n o  in te rn a l  supxrort fo r  th e  c a se  d u r in g  
th e s e  o p e ra tio n s  so th e  a n n e a l, th e  d e p th  
o f  so f te n in g  a n d  th e  d ie s  m u s t  b e  ex a c tly  
r ig h t.  T h is  ta p e r in g  te c h n iq u e  is a  d e ­
v e lo p m e n t o f  S e rv e l.

A f te r  th e  ta p e r in g  o p e ra t io n , th e  c a r t ­
r id g e  c ase  h e a d s  a re  m a c h in e d  a n d  th e  
p r im e r  h o le s  b o re d  on  a  b a t te r y  o f 14 
M id la n d  tu r re t  la th e s . T h e  cases  a re  th e n  
t r im m e d  o n  a  s e tu p  o f  th r e e  C o u lte r  
la th e s  a f te r  w h ic h  th e y  a re  w a s h e d  a n d  
r in se d  in  p r e p a ra t io n  fo r  th e  fina l m o u th  
a n n e a l  w h ic h  is a c c o m p lis h e d  in  a n o th e r  
L in d b e rg  s a 't  p o t  m u c h  as w as  th e  ta p e r  
a n n e a l ,  e x c e p t  t h a t  th e  m o lte n  sa lt  te m ­
p e r a tu r e  is h e ld  a t  12 5 0  d e g re e s  F a h r .  
a n d  th e  d e p th  o f im m e rs io n  is less. T h is  
final m o u th  a n n e a l  p ro d u c e s  su ff ic ie n t 
so f te n in g  to  a  d e p th  ju s t  g r e a te r  th a n

o n e  c a lib e r  to  p e rm it  e n try  a n d  b e a d in g -  
in  o f  t h e  s h o t  w i th  su ff ic ie n t d u c ti l i ty  in 
excess to  p r e v e n t  sp l i t t in g  o f  th e  m o u th  
on  firin g  a n d  to  e ffe c t p r o p e r  o b tu ra tio n .

T h e  ca se s  a re  a g a in  p ic k le d  a n d  rinsed  
a f te r  th e  fin a l m o u th  a n n e a l  a n d  the 
m o u th  is th e n  a c c u ra te ly  s iz e d , an o th e r  
d e lic a te  o p e ra tio n  fo r  w h ic h  S e rv e l has 
d e v e lo p e d  sp e c ia l  to o lin g . T h e  m ain  
f e a tu re  is a  f lo a tin g , se lf -c e n te r in g  ring  
a b o v e  th e  s iz in g  p u n c h  th a t  iro n s out 
th e  b u r r  o n  th e  m o u th  ed g e .

T h e  p r im e r  h o le  a n d  c o u n te rs in k  are 
n o w  b ro u g h t  to  ex a c t fin ish  size  b y  a  d r if t­
in g  a n d  c o in in g  o p e ra tio n .

F o llo w in g  a n o th e r  w a sh  a n d  r in se , the  
cases a re  c o m p le te ly  in s p e c te d  fo r  d im en ­
sio n s a n d  fin ish  o n  a  c o n v e y o r  lin e , a fte r 
w h ic h  th e  w o rk  is f u r th e r  w a s h e d  an d  
r in se d  in  p r e p a ra t io n  fo r  th e  final stress- 
r e l ie f  a n n e a l  w h ic h  is c a r r ie d  o u t  in  a 
g as-f ire d  L in d b e rg  C y c lo n e  fu rn a c e . T he 
ca se s  a re  s u s p e n d e d  in  th e  s tress-re lief 
fu rn a c e  f ro m  a  c ir c u la r  fix tu re , fo u r  tiers 
h ig h , w h ic h  c a rr ie s  128  cases p e r  tier. 
T h e  te m p e r a tu re  o f th e  s tress  re lie f  an ­
n e a l  is 6 5 0  d e g re e s  F a h r .  a n d  th e  tim e 
is 1 h o u r  a n d  15  m in u te s .

T h is  t r e a tm e n t ,  b e s id e s  re liev ing  
s tre s se s , b r in g s  a b o u t  a n  in c re a se  in th e  
te n s ile  s tr e n g th  o f  th e  c o ld  w o rk ed  p o r­
tio n s  o f  th e  c a se  o f a p p ro x im a te ly  10,000 
p o u n d s  p e r  s q u a re  in c h . H e re  ag a in  the 
c a re fu lly  d e v e lo p e d  p e a r l i t ic  s tru c tu re  
c o m es in to  p la y , b e c a u s e  S erv e l m eta l­
lu rg is ts  h a v e  fo u n d  th a t  s tre ss-re lie f  an ­
n e a l in g  e n h a n c e s  th e  te n s ile  p roperties 
o f  a  c o ld  w o rk e d  p e a r l i t ic  s tru c tu re  ap ­
p re c ia b ly  m o re  th a n  ca n  b e  g a in e d  on a 
c o ld  w o rk e d  sp h e ro id iz e d  s tru c tu re .

A f te r  th e  s tre s s -re lie f  a n n e a l, th e  cases 
a re  g iv e n  a  flash  p ic k le , a re  r in sed  and 
a re  th e n  n e u tra l iz e d  fo r  v a rn ish in g  by 
im m e rs io n  in  a  h o t  so lu tio n  o f  D iam ond  
A lkali in h ib ito r .  Im m e d ia te ly  p r io r  to 
f in a l c o a tin g , e a c h  c a se  is  p r in te d  w ith 
its  id e n tify in g  m a rk in g . T h e  cases are 
v a rn is h e d  o u ts id e  a n d  in s id e  in  a 
S c h w e itz e r  a u to m a tic  m a c h in e  sprayer 
a n d  th e  c o a t in g  is im m e d ia te ly  b a k e d  in 
a  b a n k  o f  in f ra - re d  lam p s.

F o llo w in g  th is , th e  cases a re  g iven a 
th o ro u g h  f in a l in sp e c tio n , th e  p r im e r  holes 
a re  b ru s h  la c q u e re d  a n d  th e  n o w  com ­
p le te ly  f in ish e d  ca se s  a re  p a c k e d  into 
c a r to n s  fo r  sh ip m e n t. S ervel p roduction  
o f  s te e l c a r t r id g e  cases h as no w  been 
s te p p e d  u p  to  a  f ig u re  th a t  is a  trium ph  
fo r  A m e ric a n  en g in e e r in g .

— o—

B e c a u se  o f  th e  e x tra o rd in a ry  cost of 
m a n y  g a g in g  o p e ra tio n s  d u e  to  w e a r af­
f e c t in g  a c c u ra c y  o f th e  c lo se  tolerances, 
a  n e w  id e a  in  p ro te c tiv e  a n d  w ear- 
r e s is ta n t  t r e a tm e n ts  w as ev o lv ed  fo r p re ­
c is io n  su rfa c e s . K n o w n  as M icron il, it 
is  a  l iq u id  th a t  lu b r ic a te s  in  th e  surface 
r a th e r  th a n  o n  i t .  I t  is  a p p lie d  by 
b ru s h in g  a  sm a ll a m o u n t to  th e  lead ing  
e d g e . “ F re e z in g ”  o f  g ag es is p rev en ted , 
e v e n  w ith  to le ra n c e s  in  th e  m illion ths.

I t  is s a id  to  b e  id e a l fo r  trea ting  
p re c is io n  d ie s , p u n c h e s , a lso  fo r  tappm g 
a n d  la p p in g  o p e ra tio n s . I t  is ap p h c a  e 
to  a ll  m e ta ls , in c lu d in g  ch ro m iu m -p la ted  
a n d  C a rb o lo y  c u tte rs .

ELECTRONIC FUME REMOVER: A rranged fo r portab le  use, this W esting- 
house Precipitron electrostatic cleaner is designed to remove welding 
fumes d irectly from the scene o f welding activity. It employs three metal 
hoses, and the welding fumes drawn through them go d irectly through 
the cleaner which removes 90 per cent o f the fore ign materia l. Cleaned 

a ir is then returned to the room
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AVAILABLE NOW !

M aters o f Drop, U pset and H am m er Forgings fo r Arm­
am ent and O rdnance  and M achinery of A ll Types

"World's Largest Job Forging Shop" 
Engineering R epresentatives In Principal C ities

C h i c a g o ,  III.

The rap id  com pletion  of the nation's m a­
chine tool and tank building program  

makes a v a ila b le  now am ple flat d ie ham ­
m er and 4"  and 5" upset forging  fa c ility .

If you are in need of upset forgings or 

forged  bars, blanks, rings, d iscs, axles or 
other ham m er forged  parts— large o rsm all 

in size, singly or in q uantities— we have the  

c a p a c ity  to serve you.

C a l l  your nearest K ro p p  engineering rep ­
resentative or send your blue prints d ire c t  

for im m ediate quotation . Production can 
be started in ten days or less, depending 
on size of parts needed, and availability 
of materials.

K R O P P  F O R G E  C O M P A N Y
5301 W . Roosevelt Road

To avoid  any m isunderstanding —  we do  
not have drop forge c a p a c ity  a v a ila b le  

and are  booked for many months on essen­
tia l w ar orders.

T U u S ln d * -

t h o u s a n d s

December 20 , 1943



Here is a powdered metal press especially 
constructed by Southwark for the purpose of 
insuring the U. D. (uniform density) of a 
compressed object. This is accomplished by 
compelling the upper and lower rams — each 
of 3000 tons capacity—to oppose one another 
and allow the powdered metal to be com­
pressed from both the upper and lower dies.

Just another example of Special Machinery de­
signed and constructed by Southwark engineers.

Baldwin Southwark Division, The Baldwin 
Locomotive Works, Philadelphia, Pa.; Pacific 
Coast Representative, The Pelton Water Wheel 
Co., San Francisco, Calif.

B A I D W I N

S O U T H W A R K

H Y D R M J U C  P R E S S E S
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I N D U S T R I A L  E Q U I P M E N T

Die Cushion

Grinding Fixture
A d ju s ta b le  f ix tu re  in  w h ic h  an y  

a n g le  c a n  b e  g ro u n d  f ro m  3 0  to  9 0  d e ­
g re e s , a  n e w  lin e  o f  In d -L -W a y  tw is t 
d r ill  g r in d in g  fix tu res is n o w  b e in g  o f­
f e re d  b y  I n d u s tr ia l  E n g in e e r in g  C o . In c ., 
141 W e s t  Ja c k so n  b o u le v a rd , C h ica g o . 
P re c is io n  b u i l t  a n d  u n c o n d itio n a lly  g u a r ­
a n te e d , th e se  f ix tu res a s su re  p e r fe c t  
g r in d in g  o f  a ll  d r ills  f ro m  !4 to 2 7/s in ch es . 
I n d -L -W a y  f ix tu re  N o . 3 , is f o r  g r in d ­
in g  d r ills  f ro m  %  to  2%  in c h e s , a n d  
f ix tu re  N o . 1, i l lu s tr a te d , is fo r  g r in d in g  
d rills  f ro m  V i to  % -in ch . T h e se  f ix tu res 
p re v e n t  o v e rs iz e  o r  o ff-c e n te r  h o le s , e lim ­
in a te  c o s tly  risks, im p ro v e  w o rk  q u a lity , 
in c re a se  tw is t  d r ill  l ife  a n d  a s su re  to p  
p ro d u c tio n .

W h e n  g r in d in g  tw is t d rills  f o r  th e  first 
tim e  w ith  th e  In d -L -W a y  g r in d in g  fix­
tu re , m a n y  v a r io u s  a n g le s  a re  fo u n d  on  
d rill p o in ts  a s  a  re su lt  o f  c o n v e n tio n a l 
h a n d  g r in d in g  m e th o d s  a n d  i t  is n eces-

f ro m  6  to  2 4  in c h e s ; h a v e  a  d r a w in g  c a ­
p a c i ty  f ro m  2  to  15 in c h e s  a n d  w ill  d e ­
v e lo p  r in g  h o ld in g  p re s s u re s  f ro m  1 Vz to 
2 3  to n s  o n  1 0 0 -p o u n d  a ir  l in e  p re s s u re . 
E a c h  c u sh io n  is s u p p l ie d  w ith  a  c o m b in a ­
tio n  re d u c in g  re g u la to r  v a lv e  a n d  p re s s u re  
g a g e  to g e th e r  w ith  h ig h  p re s s u re  h o se  
f itt in g s  th a t  f a c i l i ta te  q u ic k  a n d  e a sy  in ­
s ta lla t io n  a s  s ta n d a rd  e q u ip m e n t.

Checking Instrument

D e s ig n e d  fo r  r a p id  a n d  a c c u ra te  c h e c k ­
in g  q u a n t i t ie s  o f  th r e a d e d  p a r ts  su c h  as 
a i r c ra f t  c o m p o n e n ts , s tu d s , a n d  sm a ll 
sh a fts , a  n e w  p ro d u c tio n  ty p e  L e a d c h e k  
is a n n o u n c e d  b y  S h e ffie ld  C o rp ., D a y to n , 
O . I t  a lso  m a y  b e  u s e d  to  a d v a n ta g e  in  
th e  re c e iv in g  ro o m  o r  g a g e  in s p e c tio n  
d e p a r tm e n t  w h e re  q u a n t i t ie s  o f  id e n t ic a l  
th r e a d e d  p a r ts  r e q u ire  c h e c k in g .

T h re a d  le a d  c a n  b e  c h e c k e d  o n  th is

(Ait claims are those o f the  m anufacturer o f the  eq u ipm en t being  described .)

a n d  th e n  to u c h in g  th e  h a r d e n e d  p o in ts  
o f  th e  p is to l  g r ip  e x p lo r in g  p ro b e  to  
th e  o th e r  s id e . T y p e  6 4 5  (A rm y  ra n g e )  
is 0 .0 0 5  a n d  0 .5 -o h m  fu l l  sc a le . T y p e

6 5 3  (N av y  ra n g e )  is 0 .0 0 3  a n d  0 .3 -o h m  
fu l l  sc a le .

I n  a d d it io n  to  b e in g  u s e d  in  te s tin g  
a i r c ra f t  b o n d in g , th e s e  se ts  c a n  b e  u se d  
fo r  te s tin g  ra i l ro a d  b o n d s , r a d io  e q u ip ­
m e n t, c o n ta c t  r e s is ta n c e  o f  re la y s , c ir ­
c u i t  b re a k e rs  a n d  so o n . T h e y  a lso  
m aK e b a r - to -b a r  re s is ta n c e  m e a s u re ­
m e n ts  o n  c o m m u ta to rs  a  s im p le  task .

sa ry  to  r e m o v e  a  l i t t le  m o re  m a te r ia l  
fro m  th e  d r i ll  p o in t  to  b r in g  it  u p  to th e  
u n ifo rm  s ta n d a rd  fo r  d r ill in g  o f  d if fe re n t 
m eta ls . T h e  s e c o n d  g r in d in g  w ith  th e  
fix ture, h o w e v e r , w ill u su a lly  r e q u ire  
rem o v al o f  o n ly  0 .0 0 2  o r  0 .0 0 3 -in c h . In  
m any  cases th e s e  f ix tu res w ill in c rease  
th e  se rv ic e  life  o f  tw is t  d rills  b y  5 0  p e r  
cen t.

B ra c k e ts  o f  th is  fix tu re  a re  d e s ig n e d  
fo r  B lack  &  D e c k e r , V a n  D o rn , b e n c h  or 
p e d e s ta l ty p e  g r in d e rs .

Low-Resistance Test Sets
T w o  n e w  Io w -re s is ta n c e  te s t  se ts , 

ty p e  6 4 5  (A rm y  ra n g e )  a n d  ty p e  653  
(N avy ra n g e ) , m a n u fa c tu re d  b y  S h a ll-  
cross M fg . C o ., C o llin g d a le , P a ., c o n ta in  
th e  m e te r , b a t te r ie s ,  sw itc h e s , co n tro l, 
e tc . s u p p o r te d  c o m fo rta b ly  a n d  c o n ­
v en ien tly  in f ro n t  o f  th e  o p e ra to r  b y  
m eans o f  a d ju s ta b le  s tra p s  w h ic h  fit o v e r  
th e  sh o u ld e rs .

B oth  h a n d s  a re  f re e  a t  a ll  tim es to  
ad ju s t a n d  o p e ra te  th e  in s tru m e n t. T h e  
w e ig h t o f  th e  p is to l g r ip  ex p lo r in g  p ro b e  
is r e d u c e d  to  a  m in im u m  b y  in c o rp o ra t­
e s  _ th e  m e te r s ,  b a t te r ie s ,  e tc . in  th e  
cab in e t s u s p e n d e d  f ro m  th e  o p e ra to r ’s 
shou lders .

B ond  o r  c o n ta c t  r e s is ta n c e  m e a s u re ­
m en ts as lo w  a s  0 .0 0 0 1 -o h m  c a n  b e  
m ad e  b y  s im p ly  a t ta c h in g  th e  fix ed  
clam p to  o n e  s id e  o f  th e  b o n d e d  su rfa c e

L e a d c h e k  to  a n  a c c u ra c y  o f  0 .0 0 1 - in c h  
m o re  ra p id ly  th a n  b y  a n y  o th e r  m e th o d . 
I t  w ill  h a n d le  d ir e a d e d  le n g th  u p  to a  
m a x im u m  o f  2  in c h e s . T h re a d s  a s  fine as 
4 0  p i tc h  o r  a s  c o a rse  a s  214 th r e a d s  p e r  
in c h  m a y  b e  c h e c k e d . I t  w ill  c h e c k  p a r ts  

■ hav ing  d ia m e te r s  r a n g in g  f ro m  0 .1 2 5  to  2  
in c h e s . T h e  g a g e  m a y  b e  o b ta in e d  w ith  
a  d ia l  in d ic a to r ,  E le c t r ic h e k  o r  E le c tr i -  
g a g e  h e a d .

T h e  d ia l  in d ic a to r  h a s  a  r a n g e  o f  
■ 0 .0 1 0 - in c h  on  th e  d ia l  f a c e  a n d  is g r a d u ­

a te d  in  u n its  o f  0 .0 0 0 1 - in c h . T h e  g a g e  
is o f  e x tre m e ly  s im p le  a n d  ru g g e d  c o n ­
s tru c tio n  w ith  s u ff ic ie n t c a p a c ity  fo r  a  
w id e  r a n g e  o f  u se s  in  p ro d u c t io n  th r e a d  
c h e c k in g .

Continuous Printers

T w o  ta b le - ty p e  c o n tin u o u s  p r in te r s  
h a v e  b e e n  d e v e lo p e d  b y  P e c k  &  H a rv e y , 
C h ic a g o . T h e s e  B - l  a n d  B -2  m o d e ls  
p r o d u c e  c le a r ,  s h a rp  b lu e p r in ts  o r  d i r e c t  
p ro c e ss  b la c k  a n d  w h ite  p r in ts  u p  to  4 4  
in c h e s  w id e  a t  a  s p e e d  u p  to  4 2  in c h e s  
p e r  m in u te — a t  a  c o s t o f  1 to  1%  c e n ts  
p e r  s q u a re  fo o t  ( in c lu d in g  la b o r) . E i th e r  
c u t  s h e e ts  o r  c o n tin u o u s  ro lls  m a y  b e  
u se d . A n y  d ra w in g  o r  tr a c in g , o r  p r in te d  
m a t te r  o r  a n y  c o m b in a tio n  (as m a n y  a s  
five  8%  x  1 1 - in c h  sh e e ts )  m a y  b e  f e d

A  n e w  m o d e l C B  p n e u m a tic  d ie  c u s h ­
io n  th a t  is c o m p le te ly  se lf - c o n ta in e d  a n d  
m a y  b e  q u ic k ly  a n d  e a s ily  m o u n te d  d i­
re c tly  to  th e  b o ls te r  p la te  o f  p ra c tic a l ly  
a n y  p o w e r  p u n c h  p re ss  is a n n o u n c e d  b y  
D a y to n  R o g e rs  M fg . C o ., M in n e a p o lis , 
M in n . T h is  n e w  d e s ig n  in c lu d e s  a n  a l l ­
h a rd e n e d  a n d  g ro u n d  p in  p re s s u re  p a d  
th a t  c a n  b e  m a c h in e d  a n d  f itte d  to th e

p re ss  b e d  o p e n in g s  o f  th e  in d iv id u a l  
p re sses  u se d , th u s  in c re a s in g  th e  p in  p re s ­
su re  a re a  to  th e  m a x im u m  c a p a c ity  o f  
th e  p re ss  b e d  o p e n in g .

T h e se  p n e u m a tic  d ie  c u sh io n s  c a n  r e ­
p la c e  th e  sp r in g s  a n d  ru b b e rs  o n  d ie s  a l ­
r e a d y  in  u se , a n d  a re  n o t  o n ly  lim ite d  
to  th e  c o n tro llin g  o f  th e  d r a w  r in g  on  
a ll d e e p  d ra w in g  o p e ra tio n s  b u t  m a y  b e  
u se d  to a n  a d v a n ta g e  to  c o n tro l th e  p r e s ­
su re  p a d  o n  a  la rg e  p e r c e n ta g e  o f fo rm ­
in g  d ies . T h e y  a re  n o w  b u i l t  in  sizes
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sp e c ia l fo rm  fix tu re  as th e  d ie  ro lls  o v e r  
it. A  r a tc h e t  fe e d  a d v a n c e s  th e  t r a n s ­
f e r  t a p e  a t  e a c h  s tro k e  o f  th e  m a c h in e  
p la c in g  a  fu ll  t r a n s fe r  filling  in to  e a c h  
m a rk . A  sp e c ia lly  e n g ra v e d  s te e l m a rk ­
in g  d ie  sin k s th e  m a rk in g  a n d  th e  co lo r  
t r a n s f e r  a t  th e  sa m e  tim e . T h e  d ie  is 
h e a te d  b y  a n  e le c tr ic a l h e a t in g  e le m e n t, 
a n d  on  th e  f ro n t  o f  th e  d ie  h o ld e r  is a  
th e rm o m e te r  f o r  h e a t  r e g u la tio n .

I t  a lso  c a n  b e  u s e d  f o r  m a rk in g  
g ra d u a t io n s  a n d  n u m b e r s  o f  b in o c u la r  
a d ju s tm e n t  s le e v e  a n d  fo r  m a rk in g  n u m ­
b e rs ,  n a m e s  a n d  o th e r  d a ta  o n  o th e r  
b la c k  o r  o th e rw is e  f in ish e d  m e ta l  p a r ts .  
T h e  m a c h in e  c a n  b e  a d a p te d  r e a d i ly  to

Metal Cutting M achine

T h e  d e v e lo p m e n t  o f  a  n e w  2 0  x 2 0 -  
in c h  c a p a c ity  m e ta l  c u t t in g  m a c h in e  
k n o w n  a s  m o d e l N o . 3 6 C  h a s  b e e n  a n ­
n o u n c e d  b y  R a c in e  T o o l &  M a c h in e  C o ., 
R a c in e , W is . T h is  m a c h in e  w a s  d e s ig n e d  
p r im a ri ly  to  p ro v id e  lo w  c o s t  c u t t in g  
w ith  a  th in  c u t t in g  to o l in  la rg e  size  
m a te r ia ls  a n d  i t  is  p a r t ic u la r ly  a d a p ta b le  
to  u se  o n  d ie  b lo c k  s te e l a n d  o th e r  
c o s tly  m a te r ia ls .  T h e  c o m p a ra tiv e ly  l ig h t­
w e ig h t  b la d e  u s e d  re m o v e s  o n ly  a  sm a ll 
a m o u n t  o f  m e ta l  in  th e  fo rm  o f  c h ip s , 
a n d  w h e re  m u lt ip le  c u ts  a r e  m a d e , a  
su b s ta n tia l  sa v in g  re su lts  f ro m  th is  f e a ­
tu re  a lo n e .

T h e  m a c h in e  is h y d ra u lic a l ly  o p e ra te d , 
fu l l  c o n tro l  b e in g  p la c e d  o n  a  s in g le

le v e r . A sp e c ia l d u a l  ty p e  fe e d  is u sed  
w h ic h  p ro v id e s  a  fa s t  c u t t in g  sp e e d  in 
l ig h t  m a te r ia ls  a n d  y e t  is a r ra n g e d  fo r  a

p o s itiv e  p r e d e te r m in e d  r a te  o f  c u tt in g  in 
d ie  b lo c k s , a llo y s  a n d  to o l s te e l. A 
3 - s p e e d  tra n sm iss io n  p ro v id e s  c u ttin g  
sp e e d s  o f  5 5 -8 5  a n d  115  s tro k e s  p e r  m in ­
u te . A  3 -h o rs e p o w e r  m o to r  d r iv e  th ro u g h  
V -b e lts  is c o n n e c te d  to  th e  3 - sp e e d  tra n s­
m iss io n  b y  a  tw in  d isk  c lu tc h .

A ir Circuit Breaker
A  n e w  tr ip - f re e  a i r  c ir c u i t  b reak e r, 

k n o w n  as  ty p e  K C , with- a n  in te r ru p tin g  
r a t in g  o f  5 0 ,0 0 0  ro o t-m e a n -s q u a re  a m ­
p e re s , is o ffe re d  b y  th e  I -T -E  C ircu it 
B re a k e r  C o ., N in e te e n th  a n d  H am ilto n  
s tr e e ts ,  P h ila d e lp h ia  3 0 . R a tin g s  a re  600 
v o lts  a l te rn a t in g  c u r re n t ,  2 5 0  vo lts  d i­
r e c t  c u r re n t ,  1 0 0  to  16 0 0  a m p e re s . O p ­
e ra t io n  m a y  b e  e i th e r  m a n u a l ( illu s tra t­
ed ) o r  e le c tr ic ; 1 , 2  a n d  3 -p o le  sty les. 
M o u n tin g  m a y  b e  on  o p e n  ty p e  (live- 
f ro n t)  o r  d e a d - f ro n t  sw itc h b o a rd s  o r in 
in d iv id u a l  s te e l e n c lo s u re s  o f  g en era l 
p u rp o s e  o r  w e a th e rp ro o f  c o n s tru c tio n .

F e a tu r e s  in c lu d e  s ilv e r-a llo y  m ain  co n ­
ta c ts  b ra z e d  to  so lid -c o p p e r  co n ta c t 
b lo ck s , a u x ilia ry  a n d  a rc in g  co n tac ts 
w h ic h  a r e  a lso  m a d e  o f  s ilv e r  a llo y  an d  
m a g n e t ic  a r c  a r e  c h u te s  w ith o u t b lo w o u t 
co ils  a n d  iro n  v a n e s . M a n u a l o p e ra tio n  
m a k e s  u se  o f  a  la rg e  p is to l-g rip  h an d le  
w h ic h  r e q u ire s  tu rn in g  o n ly  9 0  d eg rees 
to  o p e n  o r  c lo se  th e  b re a k e r . E le c trica lly  
o p e ra te d  b r e a k e rs  a re  p ro v id e d  w ith  
a  u n i t - ty p e  so le n o id  m e c h a n ism  a n d  a 
t r ip - f re e  c lo s in g  re la y .

in to  th e  m a c h in e  a t  o n e  tim e . A n y  
le n g th  m a y  b e  p r in te d  c o n tin u o u s ly , 
w i th o u t s id e  tra v e l, b lu r r in g ,  o r  w r in k ­
lin g .

T h e  p r in te r s  a re  c o m p a c t,  p o r ta b le , 
s im p le  a n d  e a sy  to  o p e ra te  a n d  m a in ­
ta in , s tu rd y  a n d  h ig h ly  e ffic ie n t. N o  
sp e c ia l w ir in g  is r e q u ire d .

U se  o f  C o o p e r-H e w it t  m e rc u ry  v a ­
p o r  la m p s  m o u n te d  h o r iz o n ta lly  g iv es

th e  m a rk in g  o f in n u m e ra b le  in s tru m e n t 
a n d  a ir c ra f t  p a r ts  th a t  h a v e  h e re to fo re  
b e e n  m a rk e d  b y  a  s lo w  e n g ra v in g  p ro c e ss  
fo llo w e d  b y  h a n d  filling .

Tension W rench
A  n e w  ty p e  te n s io n  w re n c h  is n o w  

a v a ila b le  fo r  p ro d u c tio n  lin es  w h e re  u n i­
fo rm  to rq u e  t ig h te n in g  o f  n u ts , b o lts  
a n d  tu b in g  f ittin g s  is r e q u ire d .  T h e se  
n e w  J o b e  te n s io n  w re n c h e s  w e re  d e s ig n e d  
to  m e e t  th e  n e e d  fo r  a  te n s io n  w re n c h  
w h e re  r e p e a te d  to rq u in g  a t  th e  sa m e 
to rq u e  lo a d  is r e q u ire d .  E a c h  w re n c h  
is se t  a t  a  g iv e n  to rq u e , w h ic h  c a n n o t 
b e  c h a n g e d  e x c e p t b y  th e  to o l c r ib  m a n .

T h e  w re n c h  in d ic a te s  w h e n  th e  p ro p e r  
to rq u e  is a t ta in e d  b y  sn a p p in g  o p e n , th u s  
g iv in g  im m e d ia te  n o tic e  to  th e  m e c h a n ic

u n ifo rm  l ig h t  in te n s i ty  o v e ra ll. S u p e r -  
c le a r ,  h a n d  p o lish e d  c o n ta c t  g la ss  a n d  
s lid in g  c o n ta c t  in su re  c le a r , c le a n  o v e r ­
a l l  e x p o su re . E ff ic ie n t, q u ie t ,  b a l l - b e a r ­
in g  e q u ip p e d  v a r ia b le -s p e e d  d r iv e  p r o ­
v id e s  w id e  r a n g e  o f  sp e e d s . N o  lu b r i ­
c a tio n  is  r e q u ire d .

Marking M achine

A  n e w  m a rk in g  m a c h in e  t h a t  ta k e s  th e  
p la c e  o f e n g ra v in g  a n d  f illin g  b y  m a rk ­
in g  a n d  a p p ly in g  p ig m e n t  o r  m e ta ll ic  
c o lo r  b y  m e a n s  o f  a n  e le c tr ic  h e a t in g  
e le m e n t is o ffe re d  b y  A c ro m a rk  C o ., 
3 9 8  M o rre ll  s t r e e t ,  E liz a b e th  4 , N . J.

S p e e d  o f  a t  le a s t 2 0 :1  is c la im e d  b y  
u se rs  o f  th is  n e w  m a c h in e  a s  c o m p a re d  
w ith  fo rm e r  m e th o d s  o f  p ro d u c tio n . F i l l ­
in g  o f  th e  m a rk in g  w ith  w h ite , s ilv e r  o r 
o th e r  co lo r  is a c c o m p lis h e d  a t  o n e  tim e .

T h e  f la t m a rk in g  a s se m b ly  in c o rp o ra te s  
th e  u se  o f  a  ro lle r  d ie  t h a t  ro lls  th e  m a rk  
in to  th e  fla t p a r t  h e ld  in  p o s it io n  b y  a

to d is c o n tin u e  t ig h te n in g . W h e n  th e  lo a d  
is  re le a se d , w re n c h  sn a p s  to  n e u tra l .

D e s ig n e d  w ith  a  b ro a c h e d  w re n c h  h e a d  
to  p e rm it  p a s sa g e  o v e r  tu b in g  w h e n  u se d  
on  h y d ra u lic , oil a n d  fu e l  l in e  f ittin g s , it  
c a n  a lso  b e  u se d  fo r  n u ts  a n d  b o lts .

A sp e c ia l a d a p to r  ca n  a lso  b e  u s e d  
fo r  t ig h te n in g  w in g  n u ts  on  h o s e  c lam p s . 
T h e s e  w re n c h e s  a r e  m a d e  in  v a r io u s  
sizes w ith  to rq u e  se t tin g s  a s  r e q u i re d  
b y  th e  c u s to m e r  a n d  a r e  a v a i la b le  th ro u g h  
Jo y c e  & A sso c ia te s , 8 1 9  W a s h in g to n  
b u i ld in g ,  L o s  A n g e le s  13.
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POW ER TO ATTACK
relies on power to  produce. For  
step p ed -u p  production  from  
S T E E L  m ill equipm ent use...

C o r p s  P h o t o g r a p h

 S  I N C L A I
L U B R I C A N T S  . .
T hese specialized oils provide 
correct lubrication for steam  
tu r b in e s , s tea m  cy lin d ers , 
com pressors. Sinclair quality  
greases for gears, cables 
roller bearings reduce wear 
and replacem ent cost.

( W r i t e  f o r  “ T h e  S e r v ic e  F a c t o r " — p u b ­

l i s h e d  p e r i o d i c a l l y  a n d  d e v o te d  t o  t h e  

s o l u t i o n  o f  l u b r i c a t i n g  p r o b le m s . )



ACTUAL PHOTOGRAPH

Speed Treat Steel (.45 
carbon) 1-inch cold 
d ra w n  b a r  tied  in  a  
k n o t, c o ld , w ith o u t 
fracture.

ÜTm  h i g h  c a r b o n  o p e n  h e a r t h  p r o d u c t

ONE STEEL tA a t y o u

1 E x c e l l e n t  m a c h i n a b i l i t y

2  G r e a t l y  e x t e n d e d  t o o l  l i f e

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

4  H i g h  p h y s i c a l  p r o p e r t i e s

5  E x c e l l e n t  i m p a c t  r e s i s t a n c e

6  G o o d  t o r s i o n a l  v a l u e s

7  M i n i m u m  d i s t o r t i o n

8  F i n e  h e a t  t r e a t a b i l i t y

S P E E D  T R E A T  S T E E L

Remarkable strength plus fast machinabil­
ity. Tensile 110,000 lbs., machines at 170 
S. F. P. M. yet can be tied in a knot, cold. 
Ductile, clean cutting —saves tool life.

M O N A R C H  S T E E L  C O M P A N Y
H A M M O N D I N D I A N A P O L I S  • C H I C A G O

P E C K O V E R ’ S L T D . ,  T o r o n t o ,  C a n a d i a n  D i s t r i b u t o r

Licensee for Eostern States

T H E  F I T Z S I M O N S  C O M P A N Y
Y O U N G S T O W N ,  O H I O

MANUFACTURERS OF (OLD FINISHED CARBON AND AHOY STEEL BARS

Better Heat Treating

( C o n c l u d e d  f r o m  P a g e  1 0 9 )  
m o v in g  s to c k  e q u a lly  f ro m  a ll  sides of 
th e  w o rk . A t le a s t  1 /1 6 - in c h  sh ou ld  
b e  re m o v e d  a ll  o v e r , if excessiv e  d is to r­
tio n  a n d  u n e q u a l  h a rd n e s s  a re  to  b e  
a v o id e d . M u c h  w a s te  a n d  spo ilage  
■comes f ro m  n o t  h e e d in g  th is  p o in t, since 
in  q u e n c h in g  f ro m  th e  h a rd e n in g  h e a t, 
th e  c le a n e s t  a n d  sm o o th e s t p o r t io n s  cool 
m o re  ra p id ly .

A  m o d e m  h e a t - t r e a tin g  p la n t  h a s  a 
g r e a t  v a r ie ty  o f  e q u ip m e n t  av a ilab le . 
In  o u r  p la n t ,  f o r  in s ta n c e , 7 0  fu rn a c e s  
a r e  “ a t  h e a t”  2 4  h o u rs  a  d a y . M any  
o f  th e s e  a re  o f  sp e c ia l d e s ig n  a n d  h av e  
c o n tro lle d  a tm o sp h e re . A b o u t o n e - th ird  
o f  th e m  a re  e le c tr ic a lly  h e a te d , th e  
o th e r s  a re  g as-f ire d . A ll h a v e  au to m a tic  
t im e  a n d  te m p e r a tu re  c o n tro ls . I n  size 
th e y  ra n g e  f ro m  tin y  la b o ra to ry  ty p e  
fu rn a c e s  u p  to  th e  la rg e s t  w h ic h  m eas­
u re s  12  x  5  x  3%  fe e t.

S o m e  18  s tr a ig h te n in g  p re sse s  a re  also  
r e q u ire d ,  r a n g in g  f ro m  sm a ll b e n c h  
ty p e s  to  a  2 0 0 - to n  h y d ra u l ic  u n it . D e- 
g re a se rs , s a n d  a n d  sh o t b la s tin g  m a ­
c h in e s , sp e c ia l m a c h in e s  fo r  d ie -q u e n c h ­
in g  g e a rs , c ra n e s  a n d  h o is ts , a n d  m any  
o th e r  ite m s  a re  in  c o n s ta n t  u se . T h e re  
a re  six  d if fe re n t  c a s e -h a rd e n in g  b a th s , 
w ith  la rg e  q u e n c h in g  ta n k s  n e a r  b y  th a t 
a u to m a tic a l ly  re m o v e  th e  w o rk  f ro m  th e  
q u e n c h .

In  a d d it io n , fa c ili tie s  a re  fo u n d  h e re  
fo r  th r e e  k in d s  o f  c a rb u r iz in g — com ­
p o u n d , l iq u id  a n d  gas . T h e re  is a  ro tary  
c a rb u r iz in g  fu rn a c e , a s  w e ll  as p la tin g  
a n d  c o p p e r  p a in t in g  u s e d  in  se lec tiv e ly  
c a se  h a rd e n in g .

T w o  c o n tin u o u s  c l ia in -b e lt  fu rn a c e s , 
e a c h  e q u ip p e d  w ith  a u to m a tic  5 -d eg re e  
c o n tro ls , h a v e  1 2 - in c h  w id e  b e lts , are  
2 2  f e e t  a n d  3 1  f e e t  lo n g  re sp ec tiv e ly . 
T h e s e  b e l ts  a re  m a d e  u p  o f  f la t-su rfaced  
in te r lo c k in g  - h ig h -a llo y  ca s tin g s , w hich  
tr a v e l  s m o o th ly  w ith  n o  v ib ra tio n  or 
c h a t te r .  T h ro u g h  th e se  e a c h  d ay  go 
m a n y  to n s  o f p a r ts  fo r  h e a t  tre a tin g , from  
d e lic a te  sp r in g s  a n d  a irc ra f t  p a r ts  to 
t a n k  tr a c k  p in s . F in a lly , a  co m p le te  
la b o ra to ry  is m a in ta in e d  fo r  an a ly z in g , 
m ic ro p h o to g ra p h y  a n d  re se a rc h .

B u t  a l l  th e  e q u ip m e n t ,  ex p e rien ce , 
sk ill a n d  sp e c ia l p ro c e sse s  a re  o f little  
a v a il  u n le s s  fu ll  c o -o p e ra tio n  is ex ten d ed  
b y  th o se  w h o  m a k e  th e  too ls , d ies 
a n d  p a r ts  in  th e  w a y  o f  c a re fu l  se lec tion  
o f  s te e ls , d e s ig n s  c o n s is te n t w ith  the  
r ig o rs  o f  h e a t  t r e a tm e n t , c o r re c t  m a- 
c h i n i n g - a n d  a b o v e  a ll, p re c ise  an d  
c o m p le te  in fo rm a tio n  a s  to  th e  k in d  o 
s te e l  a n d  th e  p u rp o s e  o f  e a c h  job .

L if t in g  o f  r e s tr ic tio n s  o n  its  V u lca lo ck

c e m e n t, so th a t  a n y o n e  *
u n d e r  R u b b e r  R e s tr ic tio n  O rd e r  R - l  can

O  V u lc a lo c k  c e m e n t, d e v e lo p e d  in  th e  
c o m p a n y ’s la b o ra to r ie s , h a s  b e e n  a  m ost 
im p o r ta n t  c o n tr ib u tio n  to  th e  a r t  o f b o n d  
in g  r u b b e r  to  m e ta ls , a n d  h a s  w id e  a p ­
p l ic a t io n  in  t h a t  fie ld , m  ta n k  ca rs . P 
lin g , p la t in g , a n d  o th e r  ta n k s  w h e re  ru b  
h e r  l in in g  is e s se n tia l to  o p e ra tio n .
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o n e  o  I  t  o  d a y ' s c o n t r i b u t i o n s

t o  i n d u s t r y !

FO R  ALL 
IN D U STR IA L H EA TIN G

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

w i l l  b e  v a l u e d  p o s t - w a r  p r o c e d u r e s

To "get thar fustest w ith  the mostest men” means 

getting there “fustest” w ith  machines of war as w ell—- 

tanks, planes, ships, bombs, torpedoes, and a thousand 

other essentials. To do that, American industry has had 

to perfect new ways of turning out war materials—• 

fetter, faster.

Because heat-treating enters so largely into the making 

°f most war materials, Gas has played a vital part in this 

rapid evolution of techniques. One aspect has been the 

creation of a new technique by w hich heat-treating w ith  

Gas has been integrated w ith  production so that each

Member 20 , 1943

operation, whether heating or quenching, is not a 

separate task but an in tegrated  part o f th e  w hole  
operation.

A ll this new development w ill be available to industry 

after the war and w ill unquestionably help to produce 

peacetime goods faster and better and at immensely lower 

cost. Ask your Gas company for help in fitting Gas to  
your post-war needs.

AMERICAN GAS ASSOCIATION
I N D U S T R I A L  A N D  C O M M E R C IA L  G A S  S E C T IO N  
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M etallic M aterials
( C o n t i n u e d  f r o m  P a g e  9 7 )

A n  1 8 :8  s te e l  g a v e ”  th e  fo llo w in g  resu lts 
u n d e r  A  fo r  a  w a te r  q u e n c h e d  ("q u en ch  
a n n e a le d ”) lo w  c a rb o n  1 8 :8 , a n d  u n d er 
B  fo r  a n  a n n e a le d  18 :8  w ith  m o ly b d e ­
n u m . S ee  T a b le  D I .

W ie s te r0" s ta te s  t h a t  th e  ch ro m iu m - 
m a n g a n e s e  a n d  h ig h  m a n g a n e s e  ty p es of 
a u s te n i tic  s te e l  a r e  a s  im p a c t  re s is ta n t a t 
l iq u id  a ir  te m p e ra tu re  as th e  n ickel- 
c h ro m iu m  ty p e .

T h e  in c re a s e  in  te n s ile  a n d  y ie ld  
s tr e n g th s  a t  lo w  te m p e ra tu re  is ch a ra c ­
te r is t ic  o f  m e ta ls  a n d  a llo y s  in g en era l. 
C o p p e r-b a se , n ic k e l-b a se , a n d  a lu m in u m - 
b a s e  a llo y s  r e ta in  m u c h  o r a ll o f th e ir  
te n s ile  d u c ti l i ty  a t  lo w  te m p e ra tu re s , in 
s p ite  o f  th e  in c re a se  in  s tr e n g th . T h e ir  
n o tc h e d -b a r  im p a c t re s is ta n c e  a lso  ten d s 
to  r e m a in  c lo se  to  th e  ro o m  te m p e ra tu re  
lev e l. T h e y  a p p e a r  e v e n  b e t t e r  m a te ­
r ia ls  o f  c o n s tru c tio n  a t  lo w  th a n  a t n o r­
m a l te m p e ra tu re .  M a g n e s iu m -b a se  and 
z in c -b a se  a llo y s  m a y  d e c re a s e  som ew hat 
in  te n s ile  d u c t i l i ty  a n d  th e  a lre a d y  low 
n o tc h e d -b a r  v a lu e s  m a y  a lso  d ec rease , as 
th e  te m p e r a tu re  is  lo w e re d .

T h e  n o n fe rro u s  m a te r ia ls , as a  class, 
a p p e a r  c a p a b le  o f  c o n s id e ra b le  cold- 
w o rk in g  w ith o u t  b e c o m in g  te m p e ra tu re -  
se n s itiv e  in  d u c t i l i ty  o r  n o tc h e d  im pact.

S tru c tu r a l ,  H e a t - T r e a te d  T y p es

I t  is th e  o rd in a ry  s t ru c tu ra l  a n d , to a 
sm a lle r  d e g re e , th e  h e a t- t re a te d  steels 
w h o se  re sp o n s e  to  th e  ty p e  o f  ap p lied  
s tre s s , a n d  w h o se  a l te ra t io n  in th e  ratio  
o f  s h e a r  s t r e n g th  to  co h e s iv e  streng th  
th ro u g h  c o ld -w o rk  o r  th ro u g h  low ering  
o f  te m p e ra tu re ,  re su lts  in  b r i tt le  b e ­
h a v io r .  T h e  o r ig in a l ro o m  te m p e ra tu re  
d u c t i l i ty  a n d  n o tc h e d -b a r  im p a c t  figures 
o f  th e  o rd in a ry  s te e ls  a re  d e c re a se d  by 
fa c to rs  th a t  in c re a se  h a rd n e ss , such  as 
h ig h -c a rb o n  c o n te n t ,  c o ld -w o rk , low  tem ­
p e r in g  te m p e ra tu re  a f te r  q u e n c h in g , etc. 
B u t th e  te n s ile  d u c ti l i ty  a n d  th e  n o tch ed - 
b a r  b e h a v io r  d o  n o t  n e c e ssa rily  go dow n 
h a n d  in  h a n d  as th e  te m p e ra tu re  is low­
e re d . I n d e e d ,  th e  te n s ile  te s t usually  
sh o w s a lm o s t a s  m u c h  te n s ile  d u c tility  a t 
— 2 4 0  d e g re e s  F a h r .  as a t  ro o m  tem p era ­
tu r e ,  th o u g h  a t  — 3 2 0  d e g re e s  F a h r . it 
m a y  fa l l  to  u n d e r  5  p e r  c e n t elongation  
o r  r e d u c tio n  o f  a re a , o r  m ay  rem ain  
n e a r ly  a s  h ig h  a s  ro o m  te m p e ra tu re .

A  sh a rp  d ro p  in  th e  v a lu e  re tu rn e d  by 
th e  c o n v e n tio n a l n o tc h e d -b a r  te s t m ay, 
h o w e v e r , o c c u r  in  o rd in a ry  stee l, no t 
q u e n c h e d  a n d  te m p e re d , a t  on ly  m od­
e ra te ly  lo w  te m p e ra tu re , a s  is show n in 
F ig . 3 3 . T h e  sh a rp  d ro p  is acco m p an ied  
b y  a  c h a n g e  in  th e  a p p e a ra n c e  o t the  
f r a c tu r e ,  o n  th e  u p p e r  b ra n c h  o t tn e  
c u rv e  th e  f ra c tu r e  is a  fib rous, tea rin g  
o n e . on  th e  lo w e r , a  sh in y , b r i t t le  one.

T h e  b r i t t le  ty p e  o f  f ra c tu re  m ay  occur 
in  a c tu a l  p a r t s  d e s p ite  a h ig h  
b a r  f ig u re  fo r  th e  m a t e r ia l , te s te  
c o n v e n tio n a l  fa sh io n . T h is  is a  size - 
fe e t. T h e  e ffe c t o f  size  is m d .re  tly 
b ro u g h t  o u t  in  th e  w o rk  o f  E pstein - 
W h e n  h o le s  a re  p u n c h e d  1,l St™ n_ 
s te e l a n g le s , m a d e  fro m  u n k illed  non 

 .„A cicpl a  rinff a ro u n d  tn e
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War
T h e  C M  11 I C o m e t E lec tr ic  H o is t  is h e lp in g  a ircraft a n d  

o t h e r  I t  I w a r  in d u s tr ie s  s e t  fa s te r  p r o d u c t io n  s c h e d ­

u le s  t h r o u g h  e ffic ien t m a ter ia ls  h a n d lin g  in  p r a c tic a lly  a ll

s to r e s , fa b r ic a tio n  a n d  a sse m b ly  d e p a r tm e n ts . D u r a b le  a n d  fast, 

th e  C M  C o m e t is b e in g  u se d  o n  tr o lle y s , m o n o r a ils , cran es a n d  as 

a p o r ta b le  u n it . Efficiently operated by new  personnel. T h e  v e r sa tile ,  

lo w - c o s t ,  C M  C o m e t  w i l l  s p e e d - u p  y o u r  p r o d u c t io n  s c h e d u le s .  

W r ite  fo r  illu s tr a te d  e n g in e e r in g  c a ta lo g  N o .  138 .

★ ★ ★

JN V ESr R E G U L A R L Y  IN  V I C T O R Y — B U Y  W A R  BONDS AND STAMPS 

★ *  ★

C H I S H O L M - M O O R E  H O I S T  C O R P O R A T I O N
(D iv ision  o f C o Iu m b u s -M c K in n o n  C h a in  C orp .)
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R E V I  D U T Y  E L E C T R IC  C O M P A N Y
TflADE MARK

L A B O R A T O R Y  F U R N A C E S  M U L T f P L E  U N I T  E L E C T R I C  E X C L U S I V E L Y
REG. U. S. PAT. OFF.

M I L W A U K E E ,  W I S C O N S I N

December 20, 1943

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

m e n s  f o r  i h e  J o m i n y  E n d - Q u e n c h  

H a r d e n a b i l i i y  T e s t  c a n  b e  m a d e  

i n  a n y  g o o d  f u r n a c e ,  i h e  H e v i -  

D u i y  M U - 5 5  M u f f l e  F u r n a c e  h a s  

b e e n  f o u n d  p a r i i c u l a r l y  

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

' ' i t s (

T ype MU-55 M uffle 
Furnace w ith  controlling pyrom eter.



P A Y  L O A D — full c a p a c ity  w ith  en tire  s a fe ty — is a  

m ig h ty  im p o rta n t fa cto r  in  to d a y ’s p la n t a c tiv itie s .

S o  th e  d em a n d  for A m e r i c a n  c h a i n  co n tin u es to  

grow . F o r  m en  sa y , “ Y ou  can  d ep en d  on  A m e r i c a n  

c h a i n ,  t h a t ’s for su re!” Y ou ’ll rea d ily  find th e  r igh t 

A m e r i c a n  c h a i n  for  each  j o b — th e  correct m ateria l 

an d  ty p e . C h oose  slin g  ch a in s w ith  p a rticu lar  care.

T h is  m ea n s th a t  y o u  su b s t itu te  co n fid en ce for d o u b ts  

an d  c e r ta in ty  for w orries. Y ou sw in g  th e  o ld  p rod u c­

tio n  cu rve s te a d ily  up w ard . D id  y o u  ever  s tu d y  th e  

p ro d u ctio n  cu rve in  on e  o f  y o u r  d ep a rtm en ts  for d a y s  

fo llo w in g  an  accid en t?

In  p lacin g  orders p lea se  g iv e  h ig h est p ossib le  prefer­

en ce ratings.

p u n c h e d  h o le  is h a r d e n e d  b y  co ld -w ork  
a n d  its  su r fa c e  is  to m  a n d  ja g g e d  on a 
m ic ro sc o p ic  sc a le . I n  a  b e n d  te s t of 
th e  w h o le  a n g le , f r a c tu r e  m a y  b e  tough  
o r  b r i t t le .  In  a n g le s  o f  th ic k n e sse s  of 
%  to  1 in c h , su c h  p u n c h e d  h o le s  m ake 
d u c t i le  s te e l  a c t  b r i t t le  a t  o rd in a ry  te m ­
p e r a tu re ,  w h e re a s  s u b -p u n c h in g  and 
re a m in g  to re m o v e  th e  to rn  su rfa c e  and 
th e  c o ld -w o rk e d  la y e r  a llo w s i t  to  act 
to u g h . S m a ll p u n c h e d  a n g le s , Vs to 
5 / 1 6 - in c h  th ic k , h o w e v e r , a c te d  tough , 
e v e n  a t  — 40 d e g re e s  F a h r .  P u n c h e d  
a n g le s  % -in c li th ic k  m a y  b e h a v e  e ith er 
to u g h  o r  b r i t t le .  T h e  d e g re e  o f cold- 
w o rk in g  in  p u n c h in g  is, o f  c o u rse , g re a t­
e r  in  th e  h e a v y  a n g le s , 'b u t  th e  d a ta  in d i­
c a te  t h a t  th e  r e s t r a in t  u p o n  d e fo rm a tio n , 
im p o se d  b y  m e re  s ize  in  th e  th ic k  ang les, 
is a  m a jo r  f a c to r  in  g o v e rn in g  w h e th e r  
th e  p ie c e  w ill a c t  b r i t t le  o r  to u g h .

T h e  la c k  o f  a g r e e m e n t  b e tw e e n  b e ­
h a v io r  o f  p u n c h e d  % -in ch  an g le s , w ith  
im p a c t  r e s u lts  o f s ta n d a rd  sp e c im e n s cu t 
f ro m  th e  a n g le s  a n d  re p re se n tin g  th e  
sa m e  s te e l  w i th o u t  c o ld -w o rk , is show n 

'b y  th e  fo llo w in g , a ll  o n  a s -ro lle d  steel a t 
ro o m  te m p e ra tu re .

F ra c tu re  in  A n g le  C h a rp y  Im pa c t,
S tee l B e n d  T e s t F t .  Lbs.

A B r i t t le 27
B D u c t i le 27
C B r i t t le 31%
D D u c t i le 25%
E D u c t i le 31%

T h e  “s ta n d a rd ”  im p a c t  te s t to ld  ex­
a c tly  n o th in g  a b o u t  th e  b e h a v io r  o f the 
fu ll- s iz e d  a n g le s , c a r ry in g  p u n c h e d  holes. 
F ig u re s  o f m o re  th a n  2 5  fo o t p o u n d s  in 
th e  s ta n d a rd  te s t  w o u ld .Ie a d  th e  en g in eer 
to  b e lie v e , in c o rre c tly , th a t  a ll these 
a n g le s  sh o u ld  a c t  to u g h .

T h e  e ffe c t o f  s iz e  h a s  b e e n  co m m en t­
e d  o n  b y  m a n y  e n g in e e rs . I la ig h  is ap ­
p ro v in g ly  q u o te d  b y  d e  F o re s t .“' ‘ L arge  
n o tc h e d  b a r s  a re  n e c e s sa rily  b r i tt le ,  even 
a t  o rd in a ry  te m p e ra tu re ,  n o  m a tte r  how  
d u c t i le  th e  m e ta l  m a y  a p p e a r  w h e n  te s t­
e d  in  sm a ll sizes.”  S c h u s te r08 rem arks 
th a t  w e  o u g h t  to  u se  v e ry  la rg e  speci­
m e n s , m o re  c o m p a ra b le  w ith  se rv ice  co n ­
d it io n s  o f  la rg e  p a r ts .  B a iley 08 says th a t 
b r i t t le  f r a c tu r e  is a  c o n se q u e n c e  o f  size 
a n d  fo rm ; h e n c e ,  th e  u su a l n o tc h -b a r  
te s t d o e s  n o t  m e a s u re  re s is ta n c e  to  the  
sp re a d  o f  a  c ra c k  as i t  w o u ld  o c c u r in 
p r a c tic e , “ fa ils  in  its  o w n  o b jec tiv e , an d  
h a s  n o  g r e a t  p r a c tic a l  v a lu e  as a  specifi­
c a tio n  te s t.”

T h a t  s tre ss  c o n c e n tra t io n  p ro d u c e d  by 
a  g iv e n  n o tc h  in  a  b a r  o f  o n e  size  differs 
f ro m  th a t  in  a  b a r  o f  a n o th e r  size, be in g  
m o re  se v e re  in  th e  la rg e r  b a r , is b ro u g h t 
o u t  b y  S p ra ra g e n “ .

In  th is  c o n n e c tio n  th e  c o n v e rse  of the  
size  e ffe c t sh o u ld  b e  re c a lle d , i.e ., th a t 
a s  r e s t r a in t  u p o n  d e fo rm a tio n  a t  th e  base 
o f  th e  n o tc h  is d e c r e a s e d ,  th e  p ie c e  a cts  

t o u g h e r .  T h e  s h a rp  d ro p  in  lo w _ te m ­
p e r a tu r e  im p a c t  r e s is ta n c e  o t  ordinary 
s te e ls  is a b s e n t  o r  d ro p p e d  to  a  m u ch  
lo w e r  te m p e ra tu re  is su b s ize  specim ens. 
T h in  sh e e t  is m u c h  to u g h e r  in  low  tem ­
p e r a tu r e  n o tc h e d  im p a c t b e h a v io r  than  
m a ssiv e  s to c k . T h is  ra ise s  an  in te re stin g  
q u e s tio n  in  r e s p e c t  to  some eq u ip m e n t 
fo r  lo w  te m p e ra tu re  c h e m ic a l processes, 
w llf»rP th e  w o u n d - la y e r  co n s tru c tio n , as

A M E R I C A N  C H A I N  D I V I S I O N

York, Pa., Boston, Chicago, Denver, Detroit, Los Angeles, 
New York, Philadelphia, Pittsburgh, Portland, San Francisco
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u se d 70 b y  th e  A . O . S m ith  C o rp . f o r  p ieS - 
su re  v esse ls  a n d  lik e , m ig h t  b e  a p p lie d . 
T h e  la m in a te d  s t ru c tu r e  m ig h t  b e  less 
n o tc h  se n s itiv e  in  im p a c t  th a n  a  m assiv e  
c o n s tru c tio n , a n d  a  f u r th e r  s te p  m ig h t b e  
ta k e n  fo r  p ro te c tio n  o f  th e  e x te r io r  
a g a in s t  n ic k in g  b y  d ro p p e d  w re n c h e s , o r 
o th e r  a c c id e n ts ,  b y  m a k in g  th e  o u te r  
c o u p le  o f  la y e rs  o f  1 8 :8 , w ith  its  h ig h  
n o tc h - re s is ta n c e , ju s t  as th e  in s id e  lay ers  
m a y  b e  so m a d e  to  c o m b a t in te rn a l  c o r ­
ro sion . N o  e v id e n c e  is a t  h a n d  o n  w h ic h  
to  e v a lu a te  th e  p o ss ib ilitie s .

I n  a n y  g iv e n  s ta te  o f  h e a t- tre a tm e rit ,  
in c re a s in g  th e  c a rb o n  d e c re a se s  th e  im ­
p a c t f ig u re , a n d  if  w e  d e m a n d  h ig h  im ­
p a c t  v a lu e s  a t  v e ry  lo w  te m p e ra tu re s , 
su c h  as t h a t  o f  l iq u id  a ir , w e  m u s t  k e e p  
th e  c a rb o n  lo w . I f  w e  w a n t  g r e a t  
s tr e n g th  as w e ll , w e  h a v e  to  u se  a llo y in g  
e le m e n ts , a n d  th o se  th a t ,  lik e  n ic k e l, a f ­
fe c t  th e  m a tr ix  r a th e r  th a n  th e  c a rb id e , 
a re  m o s t e ffe c tiv e . A s n ic k e l h a s  a  la rg e  
so lu b ility  in  th e  m a tr ix , i t  is th e  e le m e n t 
u su a lly  u s e d , a n d  in  v e ry  g e n e ro u s  
am o u n ts .

H ig h -N ic k e l  “ N o t a  C u re -A ll”

H o w e v e r , a  se rie s  o f te s ts11 on  low - 
ca rb o n , h ig h -n ic k e l  s te e ls  sh o w e d  th e m  
to  b e  v e ry  se n s itiv e  to  f in ish in g  •p rac tice  
a n d  th a t  th e  h ig h -n ic k e l  c o n te n t  w a s  n o t 
a  c u re -a ll. W ith  a ll th e  s te e l n o rm a liz e d  
a n d  te m p e re d , a  0 .0 4  p e r  c e n t  C a rb o n , 
2 .1 2  p e r  c e n t  N ic k e l, a n d  a  0 .0 4  p e r  
c e n t C a rb o n , 3 .0 7  p e r  c e n t  N ick e l s te e l 
b o th  g a v e  C h a rp y  v a lu e s  as lo w  as 8  a n d  
8 .5  fo o t-p o u n d s  a t  0 d e g re e s  F a h r .,  
w h e re a s  a n  0 .0 3  p e r  c e n t  C a rb o n , 2 .9 4  
p e r  c e n t  N ic k e l s te e l th a t  h a d  b e e n  m a d e  
w ith  p ro p e r  d e o x id a tio n  p ra c tic e  sh o w e d  
a m in im u m  o f  1 8 .5  fo o t-p o u n d s  a t  — 100 
d e g re e s  F a h r . In  q u e n c h e d  a n d  te m ­
p e re d  s te e ls , o f  c a rb o n  c o n te n t  u su a l in 
c o n s tru c tio n a l s te e l, a ll p ro p e r ly  fin ished , 
su rp ris in g ly  l i t t le  d if fe re n c e , c o n s id e rin g  
th a t  n ic k e l h a s  b e e n  so u n ifo rm ly  h e ld  to  
b e  a p a n a c e a , is sh o w n  in  n o tc h e d -b a r  
im p a c t f ig u res  a t  e x tre m e ly , lo w  te m p e ra ­
tu res, b e tw e e n  h ig h -n ic k e l a n d  n o -n ick e l 
steels,

A p ro p e r ly  f in ish e d  h e a t- t r e a ta b le  s te e l 
th a t h a rd e n s  th ro u g h o u t  o n  q u e n c h in g , 
p ro p e rly  q u e n c h e d ,  a n d  w e ll te m p e re d  
back, say , to  easy  m a c h in a b ility , is, in 
g en e ra l, w e ll a b le  to  w ith s ta n d  e v e n  th e  
low est a tm o sp h e r ic  te m p e ra tu re s  m e t  in 
a irc ra ft o p e ra t io n , p r e t ty  m u c h  irre sp e c ­
tive o f its  c h e m ic a l  c o m p o s itio n . In  such  
steels, p ro p e r  h e a t  t r e a tm e n t  m a y  ev en  
sw am p o u t th e  e ffe c t o f p o o r  fin ish ing  
p rac tice . I t  is in  n o n -h e a t- t r e a te d , as- 
ro lled , o r  n o rm a liz e d  s te e ls  th a t  th e  e f­
fec t o f f in ish in g  p r a c t ic e  b e c o m e s  n o ta b ly
paramount:

T h is d e p e n d e n c e  o n  f in ish in g  p ra c tic e  
is c h a ra c te r is tic  o f  c o n s tru c tio n a l stee ls. 
A t th e  sa m e  c o m p o s itio n , g ra in  size  an d  
h e a M re a tm e n t, in d iv id u a l  h e a ts  v a ry  in  
m ip ac t b e h a v io r , p a r t ic u la r ly  a t  lo w  te m ­
p e ra tu re , so th a t  th e r e  is no  w a y  o f in ­
d ir e c t ly  s p e c ify in g  th e  lo w  te m p e ra tu re  
im p ac t b e h a v io r  o f  o rd in a ry  stee ls. E a c h  
n e a t  is  a  l a w  u n t o  i t s e l f .  R o se n b e rg 73 
of th e  B u re a u  o f  S ta n d a rd s , expresses 
this, in a g re e m e n t  w ith  m a n y  o th e r  o b ­
servers, as fo llo w s:

Im p a c t te s ts  s e c u re d  on  a  s in g le  h e a t

December 2 0 , 1 9 4 3

A i r  l i n e r s  w i t h  p a r t s  o f  

A M P C O  M E T A L  s a f e l y

Y o u  f in d  p arts m a d e  o f A m p c o  M eta l in  th e  a ir lin e r s  th a t  
tr a v e l th e  s k y -w a y s  o n  th e  h o m e  front. T h e  sa m e  r e l ia b le  
a lu m in u m ' b r o n z e  th a t  h e l p s  to  sa fe g u a r d  f ig h te r s  a n d  
b o m b e r s  is  a ls o  u s e d  in  t h e s e  h u g e  l in e r s  th a t ca rry  b u s y  
e x e c u t iv e s  s a fe ly  o n  im p o r ta n t m is s io n s .

For A m p c o  M eta l h a s  p r o v e d  its  v a lu e  w h e r e v e r  a 
stu rd y , sh o c k -r e s is ta n t , lo n g - w e a r in g  b r o n z e  i s  n e e d e d .  
T o d a y  m o re  th a n  tw o  th o u s a n d  c o m p a n ie s  a re  r e g u la r  u se r s  
o f A m p c o  p r o d u c ts .

D e s ig n  e n g i n e e r s  a n d  m e t a l lu r g i s t s  r e c o g n iz e  its  
v a lu e  in  lo c a t io n s  s u b je c t  to  w ea r , im p a c t, a n d  s tre ss .

In p r e s e n t  a n d  p o s t-w a r  p la n n in g , c o n s id e r  th e  u s e  
of th is  w a r -p r o v e d  b r o n z e . B u ild  i t  in to  y o u r  n e w  e q u ip ­
m e n t for c r e d ita b le  r e su lts . O u r  e n g in e e r in g  d iv is io n  w i l l  
g la d ly  w o r k  w ith  y o u  w ith o u t  o b lig a t io n . A s k  for " F ile  4 1  
—E n g in e e r in g  D ata  S h e e ts ,"  s e n t  fr e e  o n  r e q u e s t .

A M P C O  M ETAL ,  IN C .
DEPARTMENT S -12 MILWAUKEE 4 , W ISC O N SIN



o f  s te e l  a re  m o re  o r  less  p e c u lia r  to 
th a t  in d iv id u a l  h e a t ,  a n d  w ill  n o t  neces­
sa rily  b e  d u p l ic a te d  b y  a n o th e r  h e a t  of 
th e  sa m e  ty p e  o f  s te e l. In d iv id u a l  heats 
a p p a re n t ly  h a v e  w h a t  m a y  b e  te rm e d  an 
" in h e r e n t”  r e s is ta n c e  to  im p a c t  w ith in  
c e r ta in  lim its , a n d  th is  is d e p e n d e n t  upon  
fa c to rs  n o t  a t  p r e s e n t  re c o g n iz e d . . . . 
T h e  p r a c t ic e  o f  e v a lu a t in g  th e  im p a c t  re ­
s is ta n c e  o f a n y  m a te r ia l ,  p a r t ic u la r ly  at 
lo w  te m p e ra tu re ,  f ro m  th e  re su lts  o f  even 
a  c o m p re h e n s iv e  se rie s  o f  te s ts  u p o n  an 
in d iv id u a l  h e a t  o f  t h a t  m a te r ia l  m a y  lead  
to  e r ro n e o u s  c o n c lu s io n s .”

T h e  s tro n g  e ffe c t o f  th e  p ra c tic e  u se d  
in  fin ish in g  a n  in d iv id u a l  h e a t  of steel 
h a s  b e e n  fo rc e fu lly  b r o u g h t  o u t  b y  Sims 
a n d  D a h le 13.

T h e  p ro p e r  ro le  o f  th e  co n v en tio n a l 
im p a c t  te s t  is  in  p ro d u c in g  h in ts  fo r  th e  
m e ta l lu rg is t  to  fo llo w  u p  in  m o re  d irec t 
fa sh io n . D iffe re n c e s  in  c le a n lin e ss  o f d if­
f e r e n t  h e a ts  o f  s te e l, d ir e c tio n a l  differ­
e n c e s  d u e  to  la c k  o f  c ro ss-ro llin g ^  etc. 
m a y  b e  b r o u g h t  to  th e  m e ta l lu rg is t’s a t­
te n t io n  b y  ro u t in e  n o tc h e d -b a r  te s ts  th a t 
a re  c h e a p ly  m a d e . S o m e  m e ta llu rg is ts  
r e ly  q u i te  h e a v ily  o n  ro u t in e  im p a c t  te s t­
in g , u s u a lly  o f d o u b le -w id th  o r  la rger 
sp e c im e n s , fo r  h in ts  on  d if fe re n c e s  in  d if­
f e re n t  h e a ts  o f  su p p o s e d ly  lik e  steels. 
R ie g e l14 h a s  e x p re sse d  th e  p o in t  o f  view  
o f th is  g ro u p  o f  m e ta llu rg is ts .

R e d u c e s  T e m p e r  B rittle n e ss

N o tc h e d -b a r  im p a c t  fig u res  o ften  re ­
f le c t so m e  p re c ip i ta t io n  p h e n o m e n a  in 
s te e l  th a t  a re  n o t  sh o w n  b y  h a rd n e ss  or 
c h a n g e  in  te n s ile  s tr e n g th  o r  d u ctility . 
S o -c a lle d  “ te m p e r  b r i tt le n e s s  in  some 
h e a ts  o f  th e  m o re  h ig h ly  a llo y e d  steels, 
n o ta b ly  th e  n ic k e l-c h ro m iu m  stee ls, oc­
c u rs  w h e n  th e  s te e l  is s lo w  co o led  from  
th e  te m p e r in g  te m p e ra tu re ,  th e  no tch ed - 
b a r  im p a c t  f ig u re s  b e in g  d e c id e d ly  low ­
e r  th a n  w h e n  p ie c e s , sm a ll en o u g h  to  be  
ra p id ly  c o o le d  a t  th e  c e n te r  b y  q u e n c h ­
in g , a re  q u e n c h e d  f ro m  th e  d ra w  tem ­
p e ra tu re .  L o n g  so jo u rn  a t  a ro u n d  800 
d e g re e s  F a h r .  m a y  in d u c e  a  s im ila r  p h e ­
n o m e n o n . A d d it io n  o f  m o ly b d e n u m  is 
k n o w n  to  b e  e ffe c tiv e  in  e lim in a tin g  or 
g r e a t ly  re d u c in g  tire  te n d e n c y  tx,' vaJ' 
te m p e r  b r i tt le n e s s . T h e  c au se , an d  the  
m e c h a n is m  b y  w h ic h  m o ly b d e n u m  serves 
to  c o u n te r a c t  it, a re  n o t  c le a r . I t  is clear 
th a t  th e  b e h a v io r  is n o t  d u e  to  th e  ord i­
n a ry  c h e m ic a l  co m p o s itio n , fo r  some 
h e a ts  o f  s te e ls  o f  co m p o s itio n s  o f te n  sus­
c e p tib le  to  i t ,  a re  im m u n e , w ith o u t m o­
ly b d e n u m  a d d itio n .

T h u s  th e  re su lts  o f  th e  conven tional 
im p a c t  te s t  m a y  s te e r  th e  th o u g h t of the 
m e ta l lu rg is t  in to  p ro d u c tiv e  ch an n e ls , f o r  
th e  d e s ig n e r, h o w e v e r , im p a c t  te s t  figure 
h a v e  l i t t le  m e a n in g . T h e  fe e lin g  o t as­
su ra n c e  h e  is l ik e ly  to  h a v e  w h e n  the  
f r a c tu r e  o f  a  n o tc h e d -b a r  im p a c t speci­
m e n , m o re  se v e re ly  n o tc h e d  th a n  h is a  - 

s ig n  caffs fo r , is o f  th e  to u g h , tea rin g  
ty p e , a n d  sh o w s so m e f ig u re  th a t  p leases 
h im , w h e th e r  th a t  f ig u re  is te n  foo t­
p o u n d s  o r  4 0 , m a y  b e  o n ly  an  illusion, 
f o r  th e  p r e c ip ito u s  d ro p  o f  F ig . 33• m  V 
b e  a b o u t  to  a p p e a r  a t  a  slig  V 

te m p e ra u tre ,  o r, in  a  la rg e r  j
w ith  m o re  re s tr a in t  u p o n  defo rm atio n ,

/ T E E L

B A T T L E S H I P S  O F  T H E  A I R

T o d a y  a ircra ft q u a lity  s te e l ,  th e  f in e st  th a t m e ta llu r g is t s  

th u s  fa r  h a v e  p e r fe c te d , is  g o i n g  in to  th e s e  a e r ia l  

d r e a d n a u g h ts  to  h e lp  m a k e  p o s s ib le  th o u s a n d s  o f  

su c c e s s fu lly  c o m p le te d  c o m b a t  m is s io n s .  W e  are p r o u d  

to  h a v e  a p a rt in  th e  p r o d u c t io n  o f  th e  q u a lity  s te e l  

th a t m a k e s  A m e r ic a n  p la n e s  s o  d e p e n d a b le . A ircra ft  

q u a lity  a l lo y  a n d  c a r b o n  s te e l  s h e e t s  are a v a ila b le  in  

a w id e  r a n g e  o f  th ic k n e s s e s  a n d  s iz e s  to  m e e t  s p e c if i­

c a t io n s  A N -Q Q -S-685 (X -4 I 3 0 ) . A N -Q Q -S-686 (X -4 1 3 5 ). 

A N -Q Q -S-756 (X -4 3 4 0 ). A N -S- 1 1  (SAE 1 0 2 0 -1 0 2 5 ). AN-S- 

12  (N E -8 6 3 0 ). A N -S-22 (N E -8 6 3 5 ). D e ta ils  o n  r e q u e st.

The Andrews Steel Company produces a limited range of aircraft quality alloy plates



sh a t te r in g  fa i lu re  m ig h t  o c c u r  in  sp ite  of 
w h a t th e  te s t  b a r  say s. C o n v e rse ly , if  
th e  e n g in e e r  se ts  a n  a r b i t r a r y  10  fo o t­
p o u n d  “s ta n d a rd  te s t”  f ig u re  fo r  m a te ­
r ia l th a t ,  in  th e  size  a n d  sh a p e  a n d  a t  
th e  te m p e ra tu re  a t  w h ic h  h e  w il l  u se  it, 
is g o in g  to  a c t  to u g h  e v e n  th o u g h  i t  m a y  
show , sa y , o n ly  3  fo o t-p o u n d s  in  th e  te s t, 
h is sp e c if ic a tio n  w il l  e x c lu d e  p le n ty  o f 
g o o d  m a te r ia l .

S h a n le y 15 re m a rk s , “ Im p a c t  re s is ta n c e  
is a n  im p o r ta n t  r e s e a rc h  su b je c t. T h e  
low  te m p e ra tu re s  e n c o u n te r e d  b y  a irc ra f t  
a t  h ig h  a l t i tu d e s  h a v e  c a u s e d  a n  in ­
c re a se d  a m o u n t  o f  in v e s tig a tio n  in  th is  
field. P e rh a p s  to o  m u c h  e m p h a s is  h a s  
b een  p la c e d  o n  th e  p ro p e r t ie s  o f  th e  m a ­
te ria ls , h o w e v e r , a n d  n o t  e n o u g h  o n  th e  
d es ig n  o f th e  p a r ts .  T h e  effec ts o f 
‘tr ip le - te n s io n ’ o r  tr ia x ia l- te n s io n  lo a d ­
in g  a re  lik e ly  to  b e  m u c h  m o re  im p o r ta n t  
th a t  th e  se le c tio n  o f  sp e c ia l m a te r ia ls . 
S uch  e ffe c ts  a r e  u su a lly  c o m b in e d  also  
w ith  s tre s s -c o n c e n tra t io n , 's tre s s  ra ise rs ’. 
T h e  n e t  r e s u l t  is th a t  th e  m a te r ia l  te n d s  
to  b e h a v e  lik e  g lass , e v e n  th o u g h  th e  
n o m in a l im p a c t  c h a ra c te r is t ic s  m a y  b e  
good.

“T h e  fu ll- s c a le  te s tin g  o f  a c tu a l  p a r ts  
u n d e r  im p a c t  lo a d s  a p p e a rs  to  b e  th e  
b es t w a y  to  o b ta in  u se fu l  im p a c t  d a ta .”

P e rh a p s  th e  m o s t  im p o r ta n t  ty p e  o f 
im p a c t- re s is ta n t se rv ic e  to d a y  is th a t  of 
a rm o r p la te .  H e re  a c tu a l  b a ll is t ic  te s t ­
ing is r e q u ire d ,  a n d  is u se d , th e  c o n v e n ­
tional “ im p a c t te s t”  is n o  re l ia b le  c r i te ­
rion.

T h e  c o n v e n tio n a l  n o tc h e d -b a r  im p a c t 
does n o t  te l l  th e  e n g in e e r  w h a t w ill h a p ­
pen  in th e  a c tu a l  u se  o f  a  m a te r ia l.

H o w e v e r , if  a n  im p a c t  te s t  s im u la tin g  
serv ice c o n d itio n s  is  m a d e  on a n  a c tu a l  
p art, ju s t as i t  w ill  b e  u se d , n o t  on  a 
“s ta n d a rd  sp e c im e n ” , i t  d o es  te l l  w h a t  
h ap p en s , a n d  th a t ’s ju s t w h a t  th e  e n g i­
n ee r  w a n ts  to  k n o w .

B IB L IO G R A P H Y

*  Russell, H .  W .  &  W .  A .  W e lc k e r,  J r.,—  
Damage a n d  O verstress in  th e  F a t ig u e  o f  F e r­
rous M a te ria ls .— V roc. A .S .T .M ., V o l.  36 , P a rt 
2, 1936, p p . 1 1 8 -1 3 8 . (see also R e ference 5 . )

M oore , H .  F .— H o w  a n d  W h e n  Does a 
Fatigue C ra c k  S ta rt?  M eta ls  a n d  A llo y s , V o l.  
7, 1936, p p . 2 9 7 -2 9 9 .

t# K om m ers, J . R .— T h e  E ffe c t o f  O verstress- 
,ng and U n d e rs tre ss in g  in  F a tig u e , Vroc. 
A .S .T .M ., V o l.  3 8 , P a rt  2 , 1 9 3 8 , p p . 2 4 9 -2 6 8 .

51 M u lle r-S to c k , H .— M it t .  K o h le  u n d  E ise n - 
fo rschung, V o l.  2 , N o . 2 , 1 9 3 8 , p p . 8 3 -1 0 7  
and A rc h iv  fu e r  E isenh u e tte n w e se n , V o l.  12 , 
1938, p p . 1 4 1 -1 4 8 .

62 B la n d , R . B . an d  P . E .  S a n d o rff, "T h e  
C o n tro l o f  L i fe  E x p e c ta n c y  in  A irp la n e  S tru c ­
tures” , A ero . E n g . R e v ie w , V o l.  2 ,  A u g . 194 3 , 
PP. 7 -2 1 .

t!  A lm e n , J . O .— P ro b e  F a ilu re s  b y  F a tig u e  
o U nm ask M e c h a n ic a l Causes, S A E  Journa l, 

v » l. 51 , M a y , 1 9 4 3 , p p .  2 8 -2 9 .

H o y t, S. L .— N o tc h e d -B a r  T e s tin g , M eta ls  
o ys ' Vo1- 7 - 1 9 3 6 > PP- 5 “ 7 > 3 9 -4 3 , 

102-106, 1 4 0 -1 4 2 . N o tc h e d -B a r  T e s tin g  an d  
hnp ac t T e s tin g — P roc. A .S .T .M .,  V o l.  3 8 , P a rt

1.938 , p . 141 . See a lso  R e fe rence  18, p . 
“ “ 4 - M c A d a m ,  D .  J „  J r . an d  R . W .  C lyne—  
v 1 ° f  Im p a c t  T e s t in g — P roc. A .S .T .M .,

n  ? a r t  19323» p ,  113 , A  S ym pos ium
iQ ,« r0k es*ve  S tre n g th  w as h e ld  a t th e  O c t., 
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, W N .  P ,— R e la t io n s h ip  B e tw een  M e -
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Vni e o 0ast E n g in e e rs  a n d  S h ip b u ild e rs ,
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- w i t h  s p e c  
f o r  c u t t in g  q u a r t z  
c r y s t a l s . . .
This special production line — 
built from standard 14-inch Delta 
Drill Press heads, columns, and 
tables — typifies the ingenious 
use of standard low-cost Delta 
machines by war industries from  
coast to coast.

Diamond saw blades are used 
to cut the crystals from large 
pieces o f quartz — an exceed­
ingly hard material. The special­
ly tooled Delta machines, each 
equipped with hydraulic feed, 
make a smoother cut with fewer 
grooves — thus greatly reducing 
the time necessary for. lapping, 
and substantially  speeding up 
production.

Stock model Deltas in units, 
batteries, and special setups fre-

e q u ip m e n t

quently make large, costly special machines 
unnecessary — giving you a simple, safe, 
satisfactory production line that is a credit 
to all concerned. Investigate! W rite for 
“T ooling Tips” and new Delta catalog.

Tear out coupon and m ail today

! ™ 3 D E L T a  M A N U F A C T U R IN G  C O . 
(7 0 2 N 1 N E . V ie n n a  A v e .,  M ilw a u k e e  1, W is .

1 Please send m e ty p ic a l issues o f  " T o o l in g  T ip s ”  
and  y o u r  n e w  c a ta lo g  o f  lo w -c o s t m a ch in e  to o ls .

N a m e ................................................. P o s it io n ......................
I C o m pa ny ...........

December 20, 1943



F o rm in g ,
W eld in g , 
F a b r ic a tin g -

C a ll BRANDT of Baltimore
for Precision in Heavy Plate and Sheet Steel Work

H e re , a t  y o u r  c o m m a n d , is a n  ?> ]/i a c r e  p l a n t . . .  w i th  t h e  m o s t  
m o d e rn  e q u ip m e n t  fo r  sh e a r in g , ro llin g , fo rm in g , w e ld in g  a n d  
c o m p le te ly  f a b r ic a tin g  fe rro u s , n o n -fe r ro u s  a n d  a l lo y  m e ta ls  
to  y o u r  sp e c if ic a tio n s  . . . f ro m  th e  l ig h te s t  g a u g e  u p  to  a n d  
in c lu d in g  lR f "  m ild  s te e l o r  H "  a r m o r  p la te .  A d d re ss : 
C h a r le s  T . B r a n d t ,  In c ., B a ltim o re -3 0 , M a ry la n d .

B R A N D T  o f  B a ltim o re — C r a ft s m e n  i n  M e t a l  S i n c e  1 S 9 0

SUSPENSION UNIT

MOTOR
UNIT

i CONTROL 

\ UNIT
HOISTING 

MECHANISM 
UNIT /

f '  HOOK 'Ä  
.’ AND BLOCK »' 
i ASSEMBLY I, 
A SUB-UNIT,'i

CHAIN HOISTS-EIECTRIC HOISTS 
OVERHEAD TRAVELING CRANES
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A n  e v e n , b la c k , co rro s io n -re s is ta n t fin­
ish , n e c e s sa ry  fo r  m o s t  w a r tim e  p ro d u c ts  
o f  tire  ty p e , c a n  b e  p ro d u c e d  on  z in c  or 
z in c  a llo y  su rfaces , in c lu d in g  d ie  cast 
m e ta l ,  w i th  th e  A lro n o x  p ro cess , acco rd ­
in g  to  th e  A lro se  C h e m ic a l C o ., P rovi­
d e n c e , R . I . ,  d e v e lo p e rs  o f  th e  m eth o d . 
T h e  fin ish  is a p p l ie d  eas ily  a n d  econom ­
ic a lly  b y  im m e rs io n . N o  e la b o ra te  e q u ip ­
m e n t  o r  c o n tro ls  a r e  n ecessa ry  lo r  its 
a p p lic a tio n , w h ic h  is n o n e le c tro ly tic  an d  
co v e rs  a  7 -m in u te  cy c le . A lronox  has a 
s a l t  sp ra y  r a t in g  o f  2 0 0  to  3 0 0  h o u rs  on 
0 .0 0 0 2 - in c h  z in c  p la te  o v e r  s te e l w itn  
o u t  a f te rc o a tin g , a n d  is co n s id e red  an 
e x c e lle n t  b a s e  fo r  o rg an ic  coatings, i t  
h a s  h ig h  w e a th e r  a n d  h u m id ity  resis tance  
a n d  w ill n o t  c h i p ’o r  p e e l.

3000 lb . E lec tro  
P ro c e s s in g  O ven
o f  1/ 4"  s t e e l  p l a t e  
( 5 0 "  l o n g  x  3 6 "  
i n s i d e  d i a m e t e r )  
s h o w n  w i t h  r o c k  
w o o l  j a c k e t  r e ­
m o v e d  . . .  f a b r i ­
c a t e d  b y  B r a n d t  
f o r  a  l a r g e  c o r k  
b o a r d  p l a n t .

To f in d  ou t how the  
READING U NIT CON­
STRUCTION PLAN can 
be put to work in YOUR 
plant ask for a copy of 
“ Modern Materials Han­
dling Magic” . T h is l6-page 
booklet can do a lot to help 
you boost output and sim­
p li fy  ho is t maintenance.

•  H e re  is  a p ra c t ic a l w a y  f o r  y o u  to  se lect e le c tr ic  h o is ts  e n g i­
neered to  m eet y o u r  s p e c if ic  needs. Y e t  th is  “ spec ia l e q u ip m e n t”  
costs n o  m o re  th a n  s ta n d a rd  type  ho is ts .

o  T h r u  the  R E A D IN G  U N I T  C O N S T R U C T IO N  P L A N ,  R e a d in g  
E le c tr ic  H o is ts  are  com posed o f  fo u r  m a in  u n i ts :  1. S uspension 
U n it ,  2 . H o is t in g  U n i t ,  3 . M o to r  U n i t  an d  4 . C o n tro l U n it .  B y  
c o m b in in g  these u n its  in '  v a r io u s  w ays, 144 d iffe re n t ho is ts  can 
be c o n s tru c te d — each c u s to m -b u il t  to  m eet y o u r  needs. A n d  i f  
a fte r  years o f  se rv ice , p la n t  c o n d it io n s  change , y o u r  R e a d in g  
E le c tr ic  H o is t  can be m o d e rn iz e d  b y  m e re ly  c h a n g in g  one  o r  tw o  
o f  th e  u n its .

R ead in g Chain & Block Corporation, 2102 A d a m s St., R eadin g, P a.
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The Steel Improvement & Forge Co., Cleveland, early won the 
coveted Navy E for production excellence—a distinction well merited, 
as evidenced by the flood of materiel that steadily leaves this plant.

Here four EUCLID CRANES furnish speed to meet fast production 
schedules and facility of movement through 
precision control to handle a large variety of 
production operations. This simple control 
bandies all movements over the entire floor 
area and can be operated by any workman.

OtherT Euclid features include the finest 
type of anti-friction bearings, advanced lubri­
cation—and easy facilities for inspection, ad­
justment or repairs.

T H E  E U C L I D  C R A N E  &  H O I S T  CO.
1365 CHARDON RD. ,  EUCLID,  0 .

WE
CAN DELIVER

a limited 
number of 

5 to  10 Ton 
Cranes 

in
60 to  90 Days

Electronic Testing
( C o n t in u e d ,  f r o m  P a g e  8 3 )

in to  tw o  a n a ly se s  in  a  d ay . B o lt an a ly ses 
w ere  S A E -1 0 3 5  a n d  1335 .

— D if fe re n tia t in g  b e tw e e n  m a c h in e  g u n  
b u lle ts  c o n ta in in g  1 .5  p e r  c e n t  n ick e l 
a n d  th o se  c o n ta in in g  n o  n ick e l. S ev e ra l 
th o u sa n d  u n its  w e re  s u b je c te d  to  tests .

— A u to m a tic  so r tin g  in  a  fe w  h o u rs  o f
1 0 ,000  sm a ll b o lts  u s in g  a n  a u to m a tic  
re la y  c o n tro l. B o lts  w e re  o f  th e  sa m e  
an a ly s is , b u t  so m e  h a d  b e e n  q u e n c h e d  
a n d  d ra w n , w h ile  th e  b a la n c e  h a d  on ly  
b e e n  q u e n c h e d .

— S o rtin g  a c c o rd in g  to  ca se  d e p th  o f 
a  la rg e  n u m b e r  o f  ro lle r  b e a r in g s . T h o se  
w ith  too  th in  a  c a se  w e re  s e p a ra te d  fro m  
th e  o th e rs  a n d  re je c te d .

— R a tin g  c u p s  o f  c o p p e r-c la d  s te e l a c ­
c o rd in g  to  th ic k n e ss  o f  c la d d in g .

— S e p a ra tio n  o f  d e c a rb u r iz e d  fo rg in g s  
fro m  sa tis fa c to ry  fo rg in g s .

T h e  sy s te m  is e sp e c ia lly  d ra m a tic  w h e n  
a u to m a tic  so r t in g  is r e q u ire d . T h o se  e lec ­
tro n ic  d if fe re n c e s  w h ic h  h a v e  b e e n  a p ­
p lie d  to  th e  c a th o d e - ra y  tu b e s  a re  h e re  
tra n s fe r re d  to  s u ita b le  re la y  c irc u its  a n d  
m e c h a n ic a l so r tin g  d ev ices . I n  cases 
w h e re  la rg e  q u a n ti t ie s  a re  to  b e  so r te d , 
an  a u to m a tic  so le n o id -o p e ra te d  so r tin g  
m ech an ism  c a n  b e  u se d  in  c o n ju n c tio n  
w ith  th e  in s tru m e n t. T h u s , sm a ll item s 
such  as b u lle ts , b a l l  b e a r in g s  o r sc rew s 
can  b e  d u m p e d  in to  a  h o p p e r  fro m  
w h ich  th e y  a re  p a s se d  o n e  b y  o n e  th ro u g h  
a  co il a n d  s o r te d  in to  o n e  c o m p a r tm e n t 
or a n o th e r  a c c o rd in g  to  th e ir  m e ta llu rg ­
ica l c la ssifica tio n . S p e e d  o f  su c h  so rtin g  
c a n  b e  as h ig h  a s  five p ie c e s  p e r  se co n d . 
L a rg e r  p ie c e s  a re  h a n d le d  o n  a  m o v in g  
b e lt, w i th  r e la y -o p e ra te d  h in g e d  g a te  o r 
t ra p  d o o r  r e je c tin g  o r  a c c e p tin g  th e  
p ieces a s  p ro v id e d .

C y c lo g ra m  fo r  E a c h  S ta n d a rd

In  e v a lu a t in g  p h y s ic a l  p ro p e r t ie s  of 
m eta ls, q u a n t i ta t iv e  V alues a re  a lw ay s 
o b ta in e d  b y  c o m p a r iso n  w ith  a  s ta n d a rd  
of k n o w n  p h y s ic a l  c o m p o s itio n . T h u s , 
th e  sy s tem  su p p lie s  a  t ru e  co m p ariso n  
th a t c a n  b e  c a l ib r a te d  fo r  e a c h  a p p lic a ­
tion b y  e s ta b lis h in g  a  cy c lo g ra m  fo r  th e  
g iven  s ta n d a rd .

T h u s , in  o rd e r  to  m e a s u re  case  d e p th , 
one o r  m o re  s t a n d a rd  sa m p le s  w ith  k n o w n  
case d e p th  m u s t  b e  o b ta in e d  f ro m  th e  
m a n u fa c tu re r  o f  th e  p a r t .  A ll o th e r  p ro p ­
erties, in c lu d in g  c h e m ic a l ana ly s is , h e a t  
tre a tm e n t, p h y s ic a l  d im e n sio n s , stress  
g rad ien ts  a n d  te m p e ra tu re , m u s t  b e  r e a ­
sonab ly  c o n s ta n t. A  s im p le  a c c e p ta n c e  
tes t is r e a d ily  se t  u p  to  r e je c t  cases w h ic h  
a rc  n o t  w ith in  sp e c ifie d  lim its  o f  case  
d e p th  fo r  th e  p a r t ic u la r  m e ta l u n d e r  test. 
E x trem ely  tli in  p ie c e s  c a n n o t b e  te s te d  
by  th is  m e th o d ; n o r  c a n  c ase  d e p th  a t  
a  local a re a  b e  m e a s u re d .

In  p ra c tic e , a s  il lu s tr a te d  in  F ig . 2 
show ing  g u n  b re e c h  b lo ck s  b e in g  te s te d  
for case  h a rd e n in g , c o re  c h a ra c te r is tic s  
are  in sp e c te d  firs t. D iffe re n c e  in  analysis, 
b e a t t r e a tm e n t  a n d  in te rn a l  s tresses a re  
in d ica ted ; th e  p a r t s  a re  d iv id e d  in to  
g roups s h o w in g  th e  sa m e  m a g n e tic  p ro p ­
erties. E a c h  g ro u p  is th e n  te s te d  s e p a ra te ­
ly fo r c a se  d e p th .  In  b o th  p re lim in a ry

E U C L I D  C R A N E S
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The ingenuity o f our engineers has 
been featured in p rin t repeatedly, 
most especially in connection w ith 
Spriesch-designed automatic bomb- 
release racks and shackles, and sim­
ila r precision products.

The skill, competence and loya lty  of 
our production organization are ex­
ceptional. So is the capacity o f our 

plant.

These are w a r-en la rg ed  assets which 

should b e  cap ita lized  by  A m erican  

industry.

W e still are fu lly  engaged fo r V ic­
tory, but *W hen The Shooting Stops 
we can swing overnight, back to in­
dustrial service.

If you are going to need our kind of 
co-operation, we should like to start 
thinking w ith you now about special 
machines, tools, dies, experimental 
work, an d  even  about mass p ro d u c- 
tion o f parts or complete assemblies.

*This is the title o f an 8 -p a g e  
b o o k le t  w h ich  I s h a ll f in d  

p le a s u r e  in s e n d in g  to a n y  
industrial executive who will 

address me personally.

Jo sep h  J .  C heney , President

$ p / t ¿ £ A c k

TOOL & MANUFACTURING CO. INC.
1 !  HOWARD STREET. BUFFftLEI f ,  N.Y.

se le c tio n  a n d  f in a l e v a lu a tio n , o p e ra t io n  
o f  th e  e q u ip m e n t  is s im p le  e n o u g h  th a t  
te s ts  c a n  b e  c a r r ie d  o u t  b y  th e  a v e ra g e  
p la n t  w p rk e r, w i th  n o  m o re  te c h n ic a l  
t r a in in g  th a n  is r e q u i r e d  fo r  ro c k w e ll 
h a rd n e s s  te s ts . P ro d u c tio n  r a te s  a re  b e - ' 
tw e e n  2 0  a n d  3 0  p ie c e s  a  m in u te .

S in c e  th e  c h a ra c te r is t ic s  w h ic h  c o n tro l  
th e  c o re  lo sses a t  h ig h  f re q u e n c ie s  a re  
n o t  m a g n e t ic  p h e n o m e n a — b e in g  b a s e d  
o n  e d d y  c u r re n t  lo sses r a th e r  th a n  
h y s te re s is  losses, n o n fe rro u s  m e ta ls  c a n  
a lso  b e  in s p e c te d . T h ic k n e ss  o f p la t in g  
o r  c la d d in g  m a y  b e  c o m p a re d  o n  a n y  
sh a p e  w h ic h  c a n  b e  in s e r te d  in  a  co il. 
T h e  e x te n t  o f c o ld  w o rk in g  o n  su r fa c e  
la y e rs  o f  c o ld -d ra w n  s te e l  o r  n o n fe rro u s  
w ire  o r  ro d s  m a y  b e  e v a lu a te d . C o n d itio n s  
o f u n u su a lly  h ig h  s tre s s  n e a r  th e  su r fa c e  
m a y  b e  d e te c te d  in  b o th  fe rro u s  a n d  
n o n fe rro u s  m e ta ls . W h e th e r  th e  a p p lic a ­
tio n  o f  a ll  th e s e  te s ts  w il l  b e  u s e fu l  is  o f  
c o u rse  d e te rm in e d  b y  th e  lim its  o f  a c ­
c u ra c y  d e s ire d .

T e s tin g  A rm o r-P ie rc in g  S h ç t

O n e  p ro je c t ,  sh o w n  in  F ig . 3 , h a s  
to  d is tin g u is h  to u g h  sh o t  ( a rm o r -p ie rc in g )  
f ro m  b r i t t le  sh o t h a v in g  th e  sa m e  su r fa c e  
h a rd n e ss . I n  a  su i ta b le  a rm o r-p ie rc in g  
sh o t, a  b a la n c e  o f  in te r n a l  s tre sses  is  
r e a c h e d ,  a l th o u g h  h a rd n e s s  a n d  stre sse s  
a re  n o t  u n ifo rm  th ro u g h o u t.  I f  
m e d iu m  te s t  f r e q u e n c y  is c h o s e n , a  to u g h  
sh o t in  w h ic h  th e  h a rd n e s s  g r a d ie n t  a n d  
d is tr ib u tio n  o f in te rn a l  s tre s se s  a re  a s  d e ­
s ir e d  g iv es a  d e f in ite  r e a d in g . I f  th e  
h a rd n e s s  is  h ig h e r  o r  lo w e r  th a n  d e s ire d , 
th e  r e a d in g  w ill c h a n g e  b e c a u s e  th e  r e la ­
tiv e  v a lu e s  o f  c o re  lo sses c h a n g e . S im i­
la r ly , in c re a se d  in te rn a l  s tre sse s  in  a n y  
o n e  a re a , su c h  a s  a re  c a u s e d  b y  h a v in g  a  
su r fa c e  la y e r  u n d e r  e x tre m e  s tre ss , w ill 
g re a tly  in c re a se  th e  h ig h  f re q u e n c y  
losses w h ic h  a re  o n ly  a f fe c te d  b y  c h a n g e s  
in  su r fa c e  lay e rs . I f  th e  h ig h  f re q u e n c y  
u se d  is su c h  th a t  th e  fie ld  o f  flux  p e n e t r a ­
tio n  a p p ro x im a te ly  c o in c id e s  w ith  th e  
h a rd e n e d  z o n e  o f  th e  sh o t, a  v e ry  se n si­
t iv e  m e a s u re  o f  s tress  d is tr ib u tio n  c a n  b e  
o b ta in e d .

L o w  f re q u e n c y  m e a s u re m e n ts  a rc  u se d  
to  id e n t i fy  p e a r l i t ic  a n d  s p h e ro id iz e d  
s tru c tu r e s  in  b a r  s to c k , a g a in  b y  th e  p ro c ­
ess  o f  s e p a ra t in g  th e  tw o  g ro u p s  b y  
m e a n s  o f  a  p r e l im in a ry  s e le c tiv e  te s t. 
A f te r  th e  p e a r l i t ic  b a r s  a re  s e g re g a te d , 
th e  s p h e ro id iz e d  b a rs  a re  g r a d e d  a c c o rd ­
in g  to  p e r  c e n t  sp h e ro id iz a tio n . T h is  te s t  
is n o t  m e a n t to  g iv e  a  q u a n t i ta t iv e  d e ­
te rm in a tio n , b u t  f ro m  i t  m a y  c o m e  th e  
a s su ra n c e  th a t  a l l  o f o n e  lo t  w ill 
s im ila r  m a c h in in g  p ro p e r t ie s  a n d  b e h a v e  
id e n tic a l ly  in  h a rd e n in g . T h e  in s t ru ­
m e n t  g iv es  a n  a v e ra g e  r e a d in g  fo r  
b a r  w h ic h  m a y  n o t  c o in c id e  w ith  th e  
s t r u c tu r e  e x p o se d  b y  s e c tio n in g  b y  th e  
u su a l la b o ra to ry  te c h n iq u e .

S till a n o th e r  e x a m p le  o f  th e  c o r re la ­
t io n  o f c o re  lo sses fo r  a  s in g le  p h y s ic a l  
p ro p e r ty  is  th e  sa m p lin g  a t  v a r io u s  f r e ­
q u e n c ie s  fo r  m a c h in a b il i ty  o f  a  n u m b e r  o f  
d if fe re n t  b u l le t  c o re  s te e ls . F o u r  se ts  o f  
sa m p le s , ta k e n  f ro m  fo u r  d if fe re n t  m a n u ­
f a c tu re rs  a n d  re p re s e n ta t iv e  o f  a  w id e  
r a n g e  o f  c o n d itio n s  in  th is  ty p e  o f  m a ­
te r ia l ,  w e re  g iv e n  ro u t in e  te s ts  b y  N . 
M e a g le y  fo r  c h e m is try , g re e n  h a rd n e s s ,


