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AS THE EDITOR VIEWS THE NEWS

D ecem ber 13, 1943

Need Relief from Erratic Rule
W e believe the A m erican people today are m ore cynical than  a t any previous 

tim e in  history. Housew ives, farm ers, industrialists, professional m en, industria l em 
ployes and  dom estic servants— all are inclined to discount m uch of the official infor
m ation  w hich comes to their attention.

W hy is this? W hy, a t a critical tim e in the g reatest em ergency ever confronted 
by  this nation , should the average citizen be so skeptical?

T he answer, w e contend, lies in  the devious p a th  traced  by governm ent policy 
during  the  p as t decade. W hen the presen t adm inistration took control in  1933 it  
w en t to g reat lengths to pooh pooh m any existing principles and  institutions. I t  
d erided  th rift and  am bition, discounted the law  of supply an d  dem and, encouraged 
fictional class antagonism s and— above all— prom oted the idea of a p lanned  econom y.

T he sponsors of this m ovem ent undertook to  rem ake the nation. They in troduced  
a lphabetical agencies by  the score to cure the alleged ills of agricu ltu re, com m erce, 
labor relations, public utilities, finance and w hat not. As failure after failure rew arded  
the ir zeal, they com plained th a t their planning d id  n o t reach  far enough into the 
vitals o f the  country  to  be tru ly  effective.

Ju st as they  w ere on the po in t of being discredited, w ar engulfed  the  nation . I t  
p rovided them  w ith  an  opportunity  to  p lan  on a tru ly  com prehensive scale. Today 
tire governm ent is thoroughly engaged in  a “M other knows best” program  w hich p re
sum es to tell the  citizen w hat he or she shall do or not do in  g reat detail.

T oday  th e  inequities, contradictions, bungling an d  generally confusing aspects 
of this a ttem p t a t large-scale p lanning confront individuals and  business on all sides. 
T he nation  is fed  up w ith  the idea th a t the bureaus know  b es t w hat is good fo r the 
people. T he reaction of the m an in  the street is refiected in  Congress, w here adm in
istration  recom m endations are received w ith  increasing opposition.

B ut the tria l of a p lanned econom y is further com plicated by the adm inistration’s 
policy of social discrim ination. Even the heroic efforts of sincere m en in  h igh  govern
m ent positions fall fiat because of this background of favoritism .

As a resu lt, the governm ent adm inistration of dom estic affairs is in  a mess. The 
certain ty  of governm ent by  law  has given w ay to  the confusion of ru le by  personal 
w him . This sta te  of affairs, a t a  tim e w hen industries and  individuals are p lanning  

for th e  difficult periods ahead, is deplorable.
T he nation needs relief from  erratic governm ent.

SPOILS A GOOD RECORD: in the
testimony of John  A. B arr, a ttorney for M ontgom ery 
Ward & Co., before the H ouse Com m ittee on Ex
penditures in  the Executive D epartm ents, appears 
this paragraph:

“The Post Office D epartm en t, on instructions from 
Washington, drastically  curta iled  delivery of our 
mail-order m ail an d  dum ped a large p a r t of this 
■nail in a w arehouse w hich it  ren ted  for this purpose 

obviously an  ac t in  suppo rt of the union and  the 
WLB, W e h ad  to  close the store.”

T hat the U nited  States P ost Office D epartm en t, 
which th rough the years has c reated  a  wholesom e 
respect for the sanctity  of the m ails, has been  p ros
titu ted  to  the  service of m inority groups w ill come 
as a shock to m any Am ericans. Yet the  M ontgom ery 
W ard incident is no t an iso lated  case. D u rin g  the  
“L ittle Steel” strikes it  w as n o t uncom m on fo r pick
ets to b e  perm itted  to go th rough  the  U . S. m ail and 
to d ic tate w hich letters o r parcels could  go th rough 
and w hich could not. These facts w ere reco rded  in 
newspapers a t  the tim e and  are repo rted  on pages

(OVER)
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269, 327 and  331 of Tom  M . G ird ler’s autobiography 
“Boot S traps.”

I t  is a sham e th a t new  deal fanaticism  for alleged 
social reform  has m arred  the  fine record  of th e  postal 
service. I t  will take th e  P ost Office a long tim e to 
live this dow n. — P- 8 8

O & O

GLORIOUS ACHIEVEMENT: There
seems to be an  epidem ic of record  break ing . D u r
ing the p as t w eek num erous ind iv idual com panies 
have announced  new  peaks in  production  in  N ovem 
ber. R eports to the  A m erican Iron  an d  Steel In 
s titu te  ind icate th a t b y  the  en d  of tins year a new  
record  in the  tonnage of steel sh ipped  to consum ers 
will have b een  established. N ew  records also w ill 
be ach ieved in  th e  shipm ents o f p la tes, hot-rolled 
and  cold-finished alloy an d  carbon  steel bars, and 
seamless steel tub ing  an d  pipe.

A nother record  w hich  has received m uch notice 
recently  is the fea t of A m erican shipyards in  d e 
livering 25,284,287 deadw eigh t tons of m erchant 
ships since Jan . 1, 1942. This tonnage, taken  in 
conjunction w ith  the  heavy  tonnage of naval ships 
delivered  in  th e  sam e period , represen ts a  pace  in 
shipbuild ing  never even rem otely  app roached  before.

This achievem ent reflects g rea t c red it n o t only u p 
on sh ipbuilders, b u t also upon  steelm akers, other 
m aterial suppliers, fabricators, engine bu ilders, and 
scores of o the r industries. As A dm iral V ickery p u t 
it so aptly , “T he m odern  sh ipyard  is m erely  a final 
assem bly line of a nation-w ide p lan t.”

— p p . 80, 81

O 0 O

H A R M O N IO U S  Q U A R T E T : one of
the no tew orthy  features of th e  “Second W ar Con
gress” of the  N ational Association of M anufacturers, 
held  in  N ew  York last w eek, w as a pane l discussion 
on postw ar em ploym ent. T he pane l consisted of 
W illiam  G reen, Philip  M urray, P au l G. H offm an and  
F rederick  C. C raw ford.

D oubtless this q u a rte t w ou ld  find it h a rd  to  agree 
upon som e issues, b u t  all four concurred  w ithou t 
qualification in  the prem ise th a t the  A m erican sys
tem  of free p rivate en terprise m ust b e  preserved. 
Also the re  w as agreem ent in  the  desire of em ployers 
and em ployed to b e  freed  of w artim e governm ent 
controls as rap id ly  as possible afte r the  em ergency 
has passed.

M aybe th e  new  deal fiction th a t cap ita l and 
labor m ust be a t  loggerheads can  b e  destroyed.

— p . 82

H o u r s  WORK DOUBLED: Ende«
M . V oorhees, chairm an, finance com m ittee, United 
States Steel C orp ., m ade a strong case against op
pressive tax policies in  his testim ony before the Sen
ate F inance C om m ittee. U sing figures from the 
corporation’s books, he show ed th a t in 1902, by the 
use of tools p rov ided  by the  ow ners, a m ans work 
for an  hou r resu lted  in  the production  of 29.7 pounds 
of steel. By 1942, the  tools h ad  so im proved that 
the hour of w ork resu lted  in  60.6 pounds of steel. 
W ith  the tools of 1902, the hours w orked in 1942 
w ould  have p roduced  10,100,000 tons. Actual ship
m ents in  1942 w ere 20,600,000 tons.

T he im portance of tools should be recognized in 
tax policy. C orporations m ust be given an oppor
tun ity  to keep the  tools in  order. This means taxes 
should  n o t drain  off the m oney needed  for plant and 

equipm ent.
Gem s from  M r. V oorhees’ testim ony were, “A full 

order book m ust b ea r the  costs of a lean order book’ 
and , “D epression losses are boom  costs.” P- 84

O O 0

HEAVY FLAME CUTTING: wartime
conditions have m ade it necessary in  some shops to 
organize th e  flame cu tting  of steel sections on a pro 
duction  basis. In  one large flame cutting  installa
tion, w here heavy  scarfing, general maintenance cut
ting and  a w ide range of m achine cutting are per 
form ed, experience lias show n th a t requirem ents are 
m uch m ore exacting th an  in  plants w here only one 
of these operations is perform ed or w here the volume 
does n o t call for r ig id  production  schedules.

A p rim ary  requisite , especially w here sections up 
to 4  fee t or m ore in thickness are to be flame cut, 
is an adequate  supply  of oxygen and fuel gas. T us 
calls for generators an d  a p ip ing  system large enoug 
to  hand le  m axim um  m om entary  loads. T o rc i tips 
m ust have sufficiently large orifices to do the w 
O n heavy cu tting , experience has indicated that t c 

p reh ea t flame is h igh ly  im portant.
F lam e cu tting  has proved  to  be mdispensab e 

in the w ar effort. I t  w ill em erge w ith  n cw ad ap  a- 

tions for the  postw ar period.

/ T E E ‘
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P e r h a p s  lo a n  C o u ld  H e lp ,  T o o !

There are m a n y  types o f  em ploym ent open  
to women — m achine operation, w elding, 
stenography, laboratory uiork, etc. T he  need  
is so great tha t a wom an should be able to 
f in d  exactly  the typ e  o f  work fo r  w hich she 
is best suited.

I N L A N D  S T E E L  C O M P A N Y
38 S. D earborn  St. Chicago 3 , Illinois

Milwaukee Detroit St. Paul St. Louis Kansas City Cincinnati New  York

Have y o u  s to p p e d  to  consider th e re  is a  p lace  for 

your s is ter, y o u r  d a u g h te r — yes, ev en  y o u r  w ife — 

in the g re a t e ffo rt th e  m e ta l w ork ing  in d u s try  is 

niaking to  h e lp  w in  th is  w ar?

Through your everyday conversation the women 
'n your family realize the  need for more production. 
Iliey know about the shortage of workers. They 
know th a t it  is patrio tic  to work, b u t because their 
place has been in the home, many of 
diem are tim id about going to work in 
ttn office or factory’.

You, as a  w o rk e r in  A m erica ’s g re a t 

metal in d u s try , c a n  d ispe l t h a t  tim id ity ’

by telling them  about the m any kinds of jobs open 
to women. L et them  know th a t they are as safe 
in the factory as in the home; th a t  modern Ameri
can factories are clean; and th a t  factory associa
tions are interesting.

Talk to Joan, Heien, B arbara this evening. In  
years to come they will be proud o f the  work they 
did to  help keep America’s homes safe and free.

C h e c k  y o u r  lo c a l  h e lp  w a n t e d  a d s  fo r  

specif ic  n e e d s  in y o u r  a r e a ,  or  ask the  

lo ca l  U. S .  E m plo ym en t  S e rv ice .

I 13, 1943 75



S A Y E ©  B Y  THE Y H @ U § A S $®T H  P A R T  ® F  A  RO CK
D ow n comes a Focke-W ulf in  a 

screaming dive, while the D uck’s “land 
legs” churn sand and w ater for seconds 
that seem to last forever!

Thousands of parts m ake the big 
Duck “w alk”". Piston, connecting rods, 
agile on oil-rinsed bearings, pour 
power to  straining gears and drive 
shaft. V ibration tests each metal 
fastener.

T he wheels still sink, dig deeper— 
then, seconds later, get firm  hold . . . 
Bullets lash the surf scant yards be
hind.

Perhaps you helped to save the boys 
w ho rode the D u c \  that day  . . . Per
haps a few m inutes’ extra care some 
m onths ago, the tim e you took to 
check and double check some tiny part, 
an extra thought you gave to better, 
faster machines and m ethods— helped 
keep tha t am phibian roaring on to 
victory . . . F o r—every part, dow n to 
the smallest, counts.

A t R B & W ’s three great plants 
where millions of big and little fasten
ers are made each day, we workers 
realize how m uch each bolt, nut, screw

or rivet may count for life or death 01 
- distant shore or sea . . . how muc
gained from  R B & W ’s special man« 
facturing processes, its vasi.product o, 
facilities coordinated in a hard-dri 
campaign to help get this war 
quick!

If you would like the workers 
your plant to feel with us t is 
sense of battle-urgency, we will g 
send a poster version of this a 
your use. W rite us. No adsertin , 
m a tte r - a n d  the p o #  s free R g  
Burdsall & W ard Bolt and Nut C 
pany, Port Chester, New Yorfc.

IB  S it f ilm  | ~tkatiuake

/ T E f 1
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Union's Demands, If Met, Must 

Bring Compensating Price Rise

INSPECT W AU KEG AN  WORKS: Shown a fte r  an inspection t r ip  to the 
Cyclone Fence division a t W auke ga n , III., o f A m erican Steel &  W ire  
Co. are , le ft to  righ t, seated: C. F. Hood, president, A m erican Steel &  
W ire ; B. F. Fairless, president, United States Steel C o rp .; s tand ing, H. B. 
Jordan , vice president in charge o f opera tions, A m erican Steel &  W ire ; 

J. R. G aut, genera l superin tendent o f the  W auke ga n  W orks

FURTHER increase in employment 
costs as a result of wage increases, will 
leave the U nited States Steel Corp. w ith 
no recourse other than to seek a com
pensating increase in steel prices, Ben
jamin F. Fairless, president of the corpo
ration, said last week comm enting on the 
demands of the U nited Steelworkers of 
America to reopen existing labor con
tracts in the steel industry w ith a view to 
obtaining an increase of 17 cents per hour 
in wages and other advantages.

The United Steelworkers’ policy com
mittee last week at P ittsburgh drew  up 
demands to be served on the various steel 
producing companies. (See Steel , page 
74, Dec. 6 ).

Mr. Fairless last w eek announced that 
Camegie-Illinois Steel Corp., American 
Steel & W ire Co., Colum bia Steel Co., 
National Tube Co., and Tennessee Coal, 
Iron & Railroad Co., all U. S. Steel sub
sidiaries, have replied to  the notices 
served by the U nited Steelworkers of 
America on Dec. 4, reopening the labor 
contracts now in effect, and  will m eet 
with representatives of the union in 
Pittsburgh on Dec. 14.
_ The meeting will be held in the W il
liam Penn hotel and will be  attended by 
representatives of these steel producing 
subsidiaries who will negotiate jointly 
the terms of a new  agreem ent.

It is expected the union’s formal de
mands will be presented and discussed 
at the Dec. 14 m eeting, b u t it  generally 
js conceded the issue finally will be laid 
before the W ar Labor Board.

Wage increase of 22 cents an hour 
was asked last w eek by the W eirton In
dependent Union for 10,000 production 
employes of the W eirton Steel Co., 
Weirton, W. Va. This is 5 cents an hour 
more than was asked by the CIO United 
Steelworkers of America. T he W eirton 
union also asked for “equitable” increases 
or all salaried employes of the company, 

and that any increase granted  be made 
retroactive to Dec. 1, 1943. The union, 
however, did not ask for a guaranteed 
minimum weekly wage, one of the out
standing demands of the CIO  steelwork
ers union.

"We believe in holding the line against 
mnation and have practiced tha t sound 
|°yemmental policy to date,” said Mr. 
, ess- “W e shall continue to do so as 
0ng as this is possible b u t if the line is 
0 be breached by the union the steel 

corporation is certainly entitled to ade
quate protection against th e  financial 
consequences to it of th a t breach.
F r+if °Ur emPl°ym ent costs are to be 
urther increased as a result of wage 
nd other demands by  the U nited Steel-

kecember 13, 1943

U. S. Steel president says 
labor rates have kept pace 
with living costs since start of 
emergency while prices have 
held unchanged

workers of America and by the United 
Mine W orkers we have no recourse other 
than to  seek a compensating increase in 
steel prices.

“One of the many demands of the 
steelworkers’ union is reported to be an 
increase in wages of 17 cents an hour for 
most employes. This would increase our 
basic common labor rate in the Pitts
burgh district from 78 cents an hour to 
95 cents an hour, an advance of ap
proximately 22 per cent. T he justifica
tion is alleged to be increases in the cost 
of living.

“Since the commencement of the 
present national emergency the in
crease in labor rates within the steel cor
poration has kept full pace w ith the ad
vance in the cost of living index. On Jan. 
1, 1941, our basic common labor rate in

the P ittsburgh district was 62% cents an 
hour; this was increased to 72% cents an 
hour on April 1, 1941, (w hen there bad 
been little or no recent increase in the 
cost of living) and was further increased 

. to 78 cents an hour on Feb. 16, 1942. 
Such hourly common labor rate is today 
nearly 25 per cent in excess of w hat it 
was on Jan. 1, 1941. The U. S. D epart
m ent of L abor reports an advance in its 
cost of living index of approximately 25 
per cent betw een Jan. 1, 1941, and  the 
present time.

"Increases w hich have been m ade in 
our hourlv common labor rate, although 
in full accord w ith the reported advance 
in the cost of living index, tell only a 
small p art of the real wage story. The 
im portant consideration is w hat does the 
average steel worker actually receive per 
hour, and how  m uch does he take home 
a t the end of each week. Most of our em
ployes receive wages on the basis of rates 
far in  excess of the common labor rate.

“The average hourly earnings of all 
wage earners in our steel producing and 
fabricating subsidiaries, both N orth and 
South, has risen from $.853 an hour in
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January, 1941, to $1.159 an  hour in  Oc
tober, 1943, an increase of 35.9 per cent. 
D uring October, 1943, the average week
ly earnings of all such wage earners, em 
bracing about 185,000 employes, was 
$50.42 per week, as com pared w ith 
$33.01 per week during January, 1941. 
This is an increase in wages of 52.7 per 
cent per week, or more than double the 
recorded advance in the cost of living 
index during this same period. P art of 
this increase is occasioned by tim e-and- 
one-half pay for overtime.

“W hat has happened to our steel prices 
betw een Jan. 1, 1941, and  the present 
time? Practically nothing. Prices for 
major steel products today are the same 
as the published prices of 1939. A ceil
ing on steel prices a t such level was estab
lished by Office of Price A dministration 
in April, 1941. W hile our prices for steel 
products in general have not advanced, 
our costs have gone up most substantially 
since Jan. 1, 1941. Increased labor rates 
alone have added  about $135,000,000 a 
year to our to tal em ploym ent costs 
throughout the Steel corporation. Build
ing up  our m anufacturing operations to 
full capacity, w ith resulting economies 
from such greater production, has been 
a major factor in enabling us to date  to 
absorb these additional costs and  leave a 
small balance for our stockholders. T he 
end  of th a t road  has been  reached, how 
ever. W e cannot repeat this operation, 
as w e are now  operating a t  fu ll capacity. 
Furtherm ore, as the end of the w ar grows 
nearer there may be some recession in 
our operating rate.

“I f  w age earners are granted  pay in
creases, adjustm ents, upw ard on a similar 
scale m ust be m ade to our salaried em
ployes in  the  low er salaried group. Cor
responding w age and  salary increases will 
inevitably follow in our other subsidiary 
companies not engaged in the m anufac
tu re  and  fabrication of steel. I t  is esti
m ated  th a t a w age increase of 17 cents 
an hour, a fter including all the adjust
m en ts  and  increased social security and 
pension costs w hich m ust ensue there
from , will add  approximately $141,000,- 
000 a  year to  th e  total em ploym ent costs 
of the Steel corporation. T his estim ate 
takes into consideration only one of the 
many reported  dem ands of the U nited 
Steelworkers Union.”

W eekly pay  envelopes of tire steel in 
dustry’s w age earners in  Septem ber, 
1943, contained an average of $52.55 per 
employee— $18.60 more than  average 
weekly take-hom e pay of $33.95 in  Janu
ary, 1941, according to  the American 
Iron and  Steel Institute. January, 1941 
is the base m onth for earnings under the 
so-called ‘X ittle  Steel" w age form ula 
form ulated to  head  off inflation.

T hus over the past tw o and  three- 
quarters years of the w ar period, average 
take-hom e pay has risen 55 per cent. 
M eanwhile the cost of living as indicated 
by th e  indexes of th e  U. S. D epartm ent 
of L abor has advanced approximately 
25 per cent, or relatively, less than  half 
as m uch as the increase in weekly earn
ings.

Generally throughout the industry', the

RECORD PAYROLLS
Steel industry payrolls in  O cto

ber established a new  record, 
am ounting to a  total of $144,937,- 
000, according to  the American 
Iron  and Steel Institu te . Previous 
peak was $143,769,000 during 
Septem ber w hich had  one less 
working day. In  O ctober a year 
ago, payrolls totaled $126,627,- 
000.

N um ber of steel p lan t em 
ployes in O ctober was 615,000 
com pared w ith  620,000 in Sep
tem ber and  635,000 in  O ctober 
1942.

W age-eam ing employes av
eraged $1.158 per hour in O cto
ber, against $1.16 in  Septem ber 
and $1.086 in  O ctober of last 
year. Since January, 1941, the 
base m onth for wages under the 
“L ittle  Steel” form ula, average 
hourly earnings have increased 
nearly  35 per cent, w hile average 
weekly earnings have risen m ore 
than  50 per cent.

An average of 44.6 hours per 
w eek was w orked by  w age earn
ers in  O ctober, w hich com pares 
w ith 45.3 hours p e r week in  Sep
tem ber and  39.9 hours per week 
in  O ctober 1942,

wage increases w hich have been granted 
to  hourly w age earners have also been 
granted  to  salaried employes below  the 
rank of top  m anagem ent.

Average base prices received by the 
steel industry from th e  sale of its prod
ucts, as reported  in the trade journals,

have rem ained virtually unchanged dur
ing tha t entire period.

Average hourly earnings of steel em
ployes have increased about 35 per cent 
since January, 1941, from 86.6 cents per 
hour to $1.16 per hour. The rise in 
weekly wages has outstripped the in
crease in hourly earnings because of the 
longer work week w hich employes are 
currently  working and for part of which 
they get tim e and a half rate of pay.

Between January, 1941, and Septem
ber, 1943, there have been two general 
advances in steel wages. The first of these 
came April 1, 1941, when the basic wage 
rate was advanced 10 cents per hour. 
Then in  July, 1942, under the “Little 
Steel” form ula, there was a further ad
vance of about 5Vz cents per hour in die 
basic w age rate in the steel industry.

On both occasions, payments of time- 
and-a-half wages for overtime work be
yond eight hours a day or 40 hours a 
week resulted in increasing the average 
hourly earnings even more than did the 
increase in the basic wage. The overall 
effect of the April, 1941, 10-cent wage 
rise was to increase average hour'y earn
ings by about 13 cents, from 87 cents 
per hour to the neighborhood of $1 per 
hour. T he raise w hich became effective 
in  July, 1942, lifted average hourly earn
ings to about $1.10 by the end of the 
year.

Im position upon the steel industry in 
M ay, 1943, of the mandatory 48-hour 
work-week likewise acted to increase aver
age hourly earnings still further by in
creasing the am ount of overtime pay. The 
current figure of $1.16 per hour earned 
on the average by steel wage earners 
shows the effects of tha t action. That 
average is nearly 80 per cent above hour
ly earnings in peacetime year 1929.

G r e e n  U r g e s  H i g h  P o s t w a r  R a t e s

U nion  c h ie f te lls  S ena te  T rum an C om m ittee  adjustm ents should 

be  m a d e  so th a t w o rk e rs ' ta ke -ho m e  p a y  fo r  40  hours w i 

e q u a l th a t e a rn e d  d u r in g  w a r  on lo n g e r w ork-w eek

Murray-VVagner-Dingell bill to take care 
of unem ployed workers over tire 
diate postw ar period.” This is the i 
to am end the Social Security act.

Mr. G reen declared reconversion must 
be handled  promptly, under a top coun
cil to include representatives of manag
m ent, labor, agriculture and Congress. 
This council should decide on Po l l > . 
disposing of govemment-owne P 
inventories and surpluses. Hu .

“W e recom mend that prompt se ttg  
ment* be m ade upon contract termui.
tions,” said Mr. Green. The co P 
troller general should be a os ^  
check these settlements only >n or nts 
obtain evidence of frautl- , ntj 
should be m ade final an\ binf ‘ ® n't 
not subject to review Labor: u I 
stand by idle over a long pen ^  „ 
auditors are going over every

W A S H IN G T O N
WAGES in the im m ediate postwar p e 

riod should be adjusted  so th a t workers 
will receive the same am ount of take- 
hom e pay for 40 hours tha t they now are 
receiving for a  longer w ork-week in p ro
ducing for w ar, declared W illiam  Green, 
president, American Federation  of L a
bor, before the Senate T rum an Com m it
tee.

“This is som ething th a t is needed just 
as m uch by  employers as it is needed by 
labor,” he said. “W hen th e  w ar ends 
em ploym ent w ill drop off by  a t least one- 
third. T h a t m eans, w hen you include 
the 40-hour w eek in the calculation, 
tha t the total payroll w ill b e  cu t in half. 
If  you have th a t sort of a  situation there 
w ill no t be enough purchasing pow er to 
get the peacetim e economy rolling. W e t 
earnestly recom m end passage of the
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M A T E R I A L S  S U P P L Y

O n l y  F e w  S h o r t a g e s  R e m a i n

Iron  a n d  S tee l In d u s try  A d v is o ry  C om m ittee  to ld  w a r  p ro du c -  

tlon  In some lines to  be c u rta ile d  to  a vo id  trem endous surpluses 

when hostilities  end

WITH the exception of such items as 
bearings, forgings and castings, where the 
manpower situation prevents full utiliza
tion of existing capacity, everything in 
the way of raw  materials, components 
and end p rick e ts  th a t th e  arm ed services 
require is available to them , H. G. Batch-

eller, formerly WPB operations vice chair
man, told the Iron and Steel Advisory 
Committee at a  recent m eeting in W ash
ington.

W ith surpluses appearing in some 
fields where there is no civilian require
ment, WPB is developing a policy for the

curtailm ent of production to fit current 
dem and and to avoid trem endous sur
pluses at the end of the war, Mr. Batch- 
eller said.

Such a policy already has been devel
oped w ith respect to the strategic metals 
needed to make steel. M ining will be 
curtailed w hen safe reserves against 
emergencies have been stockpiled.

Mr. Batcheller said the point is being 
approached w here many limitations on 
the production of civilian goods could 
be  relaxed aud materials released for the 
m anufacture of needed items.

No difficulties are foreseen in supply 
of any steel products w ith the exception 
of flat-rolled and possibly tubing, accord
ing to J. H . W hiting, director of the 
Steel Division. A surplus of ingots has 
developed, he said, and production can
not be m aintained a t the present level. 
In D ecem ber, the ingot surplus is ex
pected to be  70,000 tons.

Comm ittee mem bers expressed the view 
tha t the tim e has come to consider w hat 
can be done w ith  all the steel th a t can 
be produced. From  now on, the em pha
sis should be  on products ra ther than 
ingots. Using up  of inventories should 
be encouraged, one m em ber observed, 
pointing out th a t anything th a t can be 
done in this respect will reduce the diffi
culty w hen w ar orders cease.

Although the iron ore m ovem ent on the 
G reat Lakes fell far below original goal, 
comm ittee mem bers were told reduction 
in consumption during the year indicates 
stocks on April , 1944, may total 17,870,- 
000 tons.

Steel Division representatives em pha
sized th a t a serious problem  confronts 
the industry in a surplus of alloy scrap, 
which is being generated a t a  ra te  of
100,000 tons a m onth in excess of con
sumption. Carbon steel scrap is in much 
shorter supply and a  shortage before the 
w inter is over is possible.

T he crisis in coal supply dem ands two 
steps, according to  W illiam K erber of the 
Steel Division. These are: Allocation of 
coking coal; restrictions on inventory to 
bring  about th e  reduction of large stocks 
and to facilitate the build ing up  of low 
stocks.

Work Started on Large 
M alleable Foundry

W ork is started  on a $3,360,000 m al
leable foundry a t Ashtabula,. O., for the 
Lake City M alleable Co., Cleveland. I t  
will be  financed by the D efense P lant 
Corp., and  construction is scheduled for 
completion by next May.

Rust E ngineering Co., Pittsburgh, is 
the engineer and contractor. T he p lant 
will m ore than m atch Lake C ity M alle
able Co.’s C leveland p lan t capacity.

The country’s m alleable casting facili
ties w ere am ple for w ar needs until about 
six months ago, b u t changes in specifica
tions requiring m alleable castings in 
place of o ther m etal parts have p u t the 
industry beh ind  on orders, states John 
H. R edhead, president, Lake City M alle
able Co.

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

■ LABOR FORCE MUST RISE TO 66.3 MILLION BY JULY
W a s h in g t o n —Total labor force of 66,300,000 in  July, 1944, an expected increase 
of 1,500,000 over the like 1943 month, is envisaged by the War Manpower Com
mission.

■ NEW FORD MOTOR PLANT PRODUCING SULPHUR
D e t r o it —Ford Motor Co. is operating a new sulphur plant, extracting approximately 
six tons of 99 per cent pure sulphur daily. It is extracted in the purification of coke 
oven gas which, in turn, is produced at an average daily rate of 54 million cubic feet.

■ CONSTRUCTION OF GENEVA SHAPE MILL HALTED
W a s h in g t o n — Defense Plant Corp. has been notified by the War Production Board 
to stop construction of its structural shape mill at Oenev'v TTtah. The entire project 
is being financed by the government at a price of about $180 million. Work on the 
shape mill was about 40 per cent completed.

■ OUTPUT OF AIRCRAFT JEWEL BEARINGS SOARS 370%
Wa s h in g t o n —Production of jewel bearings f o r . aircraft instruments has been 
increased by 370 per cent since January, 1943. A reserve stock equivalent up to 
nine months’ needs will be accumulated.

■ PORTABLE CONVEYOR ORDER BACKLOG INCREASES
W a s h in g t o n —Order backlog of the portable conveyor industry is equivalent to 
about four and one-half months’ output, compared with two and one-half months 
in May.

■ BRITAIN MAY PLACE NEW ORDERS FOR TOOLS HERE
W a s h in g t o n —Curtailment of machine tool production in the United Kingdom in 
1944, in order to divert labor and facilities to other war work, may result in some 
additional requirements for machine tools from the United States.

* RESTRICTIONS e a s e d  o n  b a k in g  p a n , h a n g e r  p r o d u c t io n
W a s h in g t o n —Manufacturers may use warehouse and mill stocks of tin mill black 
Plate rejects to make baking pans, while they may make wire hangers out of wire 
shorts or rejects and material obtained from distressed stocks or included in a 
manufacturers’ inventory on July 17, 1943. This was provided in WPB order L-30-d, 
as amended.

* w e s t i n g h o u s e  d eliv eries  a t  n e w  h ig h
E ast  P i t t s b u r g h ,  P a .—Westinghouse Electric & Mfg. Co. made record deliveries 
of equipment for the fighting fronts and war industries in October, says A. W. Robert
son, chairman of the board of directors. Net sales billed for the month totaled 
$63,113,578. The company’s backlog of unfilled orders at the end of October 
amounted to $976,101,040.

■ MILLIONTH COMMUTATOR MADE IN MANSFIELD PLANT
M ansfield, O.—Millionth commutator for radio equipment recently rolled oit the 
Production line of Westinghouse Electric & Mfg. Co. s plant here.

■ ELECTRIC TRUCK SALES TOTAL 712 IN SEPTEMBER
Ch ic a g o—Domestic bookings of electric industrial trucks and tractors during Sep
tember totaled 712 units, according to the Industrial Truck Statistical Association 
this city. Net value of chassis only totaled $8,943,962, compared with $ l,930,768 
in August
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W A R  P R O D U C T I O N

S tee l S h ip m e n ts  

S e tt in g  R e c o rd s  

In S ix  P ro d u c ts

Plates, h o t- ro lle d  a n d  c o ld -  

f in is h e d  a llo y  a n d  ca rb o n  bars , 

a n d  s.eamless tu b in g  o u tp u t to  

reach  new  p eaks  in  7 9 43

RECO RD S for shipm ents of a t least 
six m ajor classes of steel products as 
well as a new  peak for the total tonnage 
of steel shipped to consumers, will be 
set during 1943, reports from the Amer
ican Iron and  Steel Institu te  covering 
shipm ents in the first ten months of the 
year indicate.

T otal shipments of all classes of steel 
products over th a t period w ere 55,684,- 
000 tons— m ore than  1,200,000 tons 
greater than shipm ents in the corre
sponding m onths of 1943.

Products for w hich new  records are 
in the making include steel plates, hot- 
rolled and cold-finished bars, both  car
bon and alloy steel, and  seamless steel 
pipe and  tubing.

In  the first ten m onths of this year, 
steel p late shipments to taled  10,678,000 
tons. A t th a t ra te  this year’s ou tpu t w ill 
exceed the 1942 total by about 10 per 
cent. H ot-rolled carbon steel bar sh ip
ments are about 8 per cent above 1942.

Similarly, total shipments of 2,931,000 
tons of alloy steel bars through O ctober 
of this year are a t a  rate  w hich could 
bring the year’s to tal about 40 per cent 
above 1942.

Cold-finished carbon bar shipm ents in 
the first ten months of 1943 totaled
1,473,000 tons w hich w ould indicate that 
the year’s total m ight exceed the previ
ous peak by about 40 per cent. Ship
m ents of seamless pipe and tubes in the 
same period am ounted to 1,825,000 
tons, a  rate which w ould bring this year’s 
total several thousand tons above the 
previous record.

Tw o products for w hich new  records 
for to tal shipm ents w ere established in 
1942 are falling short of record levels 
this year. C urren t shipments of struc
tu ra l shapes and concrete reinforcing 
bars, both used principally for construc
tion, are w ell below a year ago largely 
because of the virtual com pletion of the 
construction phase of the w ar program.

Shipm ents of 3,176,000 tons of struc
tural shapes and 418,000 tons of concrete 
reinforcing bars in the first ten months 
of 1943 are, respectively, 24 and 75 per 
cent below  a  year ago.

O ther products for w hich 1942 ship
m ents exceeded the current ra te  are rails, 
b u tt w eld pipe, barbed wire, tin plate,

UNCLE JOE'S TOAST:
Possibly the greatest tribute 

ever paid to American industrial 
production came from Russia’s 
Prem ier Josef Stalin during the 
recent conference of the Soviet 
leader w ith President Roosevelt 
and  G reat Britain’s Prime Min
ister Churchill at Teheran, Iran.

In  a toast a t a dinner party, 
the Soviet prem ier said:

" W ith o u t  A m e ric a n  p ro d u c tio n  

th e  U n ite d  N a tio n s  c o u ld  never 

h a v e  w o n  th e  w a r . "

Prem ier Stalin should know.

D uring the course of the 
conversations, it was reported 
tha t the Soviet marshal revealed 
Russia’s monthly aircraft pro
duction is about 3000 planes, 
com pared w ith 3500 by Great 
Britain and nearly 9000 by tire 
U nited States.

and  cold-reduced sheets and strip.
Among die products for w hich 1943 

shipm ents are ahead of 1942 are elec

trically w elded pipe, lap weld pipe, 
draw n wire, Woven wire fence, hot-rolled 
sheets and  strip and cold-rolled strip

S h i p y a r d s  E x c e e d  G o a l ;  D e l i v e r i e s  

S i n c e  P e a r l  H a r b o r ,  2 5 , 2 8 4 , 2 8 7  T o n s

AM ERICA N  shipyards have delivered 
25,284,287 deadw eight tons of m erchant 
ships since Jan. 1, 1942, exceeding the 
goal of 24,000,000 tons for the tw o-year 
period ending Dec. 31. This was re
vealed last week by R ear Adm. H oward 
L. Vickery’, vice chairm an of die M ari
tim e Commission.

N ovem ber deliveries totaled 1,692,700 
tons.

Reviewing the achievem ents of the two 
years, the adm iral said:

“In the spring of 1942, the President 
established as the m erchant shipbuilding 
goal the construction of 24,000,000 tons 
deadw eight during 1942 and 1943. Of 
this total, 8,000,000 tons w ere scheduled 
to be  built during 1942 and  16,000,000 
this year.

“By Septem ber, 1942, shipyard ou tpu t 
had  topped a million tons a m onth, al
most equaling the deliveries for the en
tire year 1941. American m erchant ship
yards no t only m et their 1942 goal, bu t 
even exceeded it.

‘T h e  num ber of vessels delivered in 

to service last m onth was 164; their ag
gregate deadw eight, 1,692,763 tons, n- 
cluded in these totals were 16 high speed 
vessels of the commission’s unexcelled C- 
types and 19 fast tankers. Also, there 
w ere com pleted 23 vessels of various 
tvpes for military and special uses, oa 
L iberty  ships and 17 tankers adapted 
from the Liberty design.

2000  Production Records 

Broken by U. S. Steel
M ore than 2000 production dr<scopk- 

have been broken by United States Steel 
Corp. subsidiaries in producing , >
000 tons of steel since Pearl Harbo , 
cording to Irving S. Olds, chairman « 
the board of directors. The n e w  reccrds- 
included high marks in prod:ucbo 
raw  m aterials, manufacture °  P ^ 
steel ingots and finished products, an_
o u ts tan d in g  accom plishm ents in
struction of naval craft. chinned

“U nited States Steel alone shippeo

/ t e e  l



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

I n v a s i o n  C r a f t  P r o g r a m  G i v e n  

P r e c e d e n c e  O v e r  A l l  O t h e r s

S h ift in m un itions p ro g ra m  ind ica tes  p re p a ra tio n s  fo r  in te n s ifie d  

d rive  in Pacific . . . D is locations o f w o rke rs  due to  cu tbacks  

continue , bu t W M C  believes a ll w il l  be a b so rb e d  in  new

more than 82,000,000 tons of ore from 
the Lake Superior district since Dec. 
7, 1941,” Mr. Olds said. “For five con
secutive m onths these shipments shat
tered all previous monthly ore ship
ping records for com parable m onths.”

Mr. Olds said nearly 100,000 em
ployes have entered the arm ed forces and 
that to replace these workers and man 
new facilities U. S. Steel has trained ap
proximately 200,000 new  employes. 
Women have played an increasingly im
portant part in steel production since 
the beginning of the emergency.

Mr. Olds disclosed tha t to m eet w ar
time demands, U. S. Steel embarked 
upon an $811,000,000 expansion pro
gram. U. S. Steel funds for this pro
gram am ounted to $330,000,000, with 
the government financing the remainder. 
The new facilities, plus conversion of 
peacetime equipm ent to w ar production, 
enabled U. S. Steel, among other ac
complishments, to more than double its 
platemaking capacity and to increase ar
mor plate ou tpu t six-fold.

November Ingot Output 
Below October Peak

Steel ingot and castings production in 
November declined from the October 
peak in total tonnage and rate of opera
tions, the American Iron and Steel Insti
tute announces. T otal in November was 
7,356,828 net tons, equivalent to 98.4 per 
cent of capacity. In O ctober, the record 
month to date, 7,819,061 tons were pro
duced at 101.3 per cent of capacity.

In announcing N ovem ber figures the 
Institute revised figures reported for pre
vious months of 1943, to include produc
tion of new facilities not previously re
ported.
^November production averaged 1,714,- 

878 tons per week, com pared with 1,765,- 
025 tons per week in O ctober and 1,673,- 
616 tons per week in November, 1942.

p ro g ram s

INVASION craft last week were given 
top ranking priority in the munitions pro
gram, giving their production right-of- 
way over aircraft, high-octane gasoline 
and all other urgency programs.

Four tiiousand prime contractors, it 
was said, will be engaged in m anufac
turing the landing vessels. Four times 
lliis many subcontractors w ill be re
quired to help in die vast program  to 
produce invasion craft.

Total Navy program for landing craft 
includes 80,000 units, about 25,000 of 
which already have been completed. 
Those under the newest program are 
destined to be used in Pacific warfare. 
Cost of die program will be between $5 
and $6 billion, according to Rear Adm. 
Edw ard L. Cochrane, chief of the bureau 
of ships.

Many observers believed the increased 
emphasis on landing craft and  other 
shifts in w ar producdon indicate inten
sified preparations for the w ar against 
Japan. They reason d iat a  time lag of 
about six months occurs betw een deliv
ery of munitions in die U nited States and 
dieir arrival a t the fighting fronts, and 
some believe the European w ar w ill be 
term inated by the time all equipm ent 
destined for tha t theater arrives.

A nother indication that military and 
production officials are beginning to 
look toward intensified war in the P a
cific is seen in the double tracking of

some w estern rail lines, d ie  installation 
of new  siding and the construction of 
additional warehouses.

Cutbacks necessitated by the chang
ing emphasis in m ilitary tactics are con
tinuing to cause some tem porary unem 
ploym ent in a few  centers. W ar M an
pow er Commission officials, however, es
tim ated th a t w hile 150,000 will be laid 
off due to cutbacks during die next 90 
days, 500,000 new  workers will be  need
ed in several industries.

Ore Season Closes with 
84 Million Tons Shipped

T he 1943 season iron ore vessel move
m ent of 84,400,000 gross tons exceeded 
the final quota for the year and  repre
sented a “very successful” season in spite 
of the late opening of navigation and  ad 
verse w eather during most of the period, 
Office of Defense Transportation officials 
state. They added  th a t the total would 
have been considerably larger h ad  not 
W PB authorized O D T to shift some of 
d ie ore boats to the grain trade.

T he shipm ent of ore this season will 
assure all steel plants a t least a  50-day 
stockpile as of A pril 1, 1944, O D T  offi
cials estimate. Normally the shipping 
season opens April 20.

New England Shops Report 
O perating G aps Filling

B O S T O N
Openings in schedules caused by can

cellations and deferments are filling, con
siderable tonnage having been m oved 
forward, supplem ented by mild im prove
m ent in  buying, w ith substantial bulges 
in some w ar program s, notably for vari
ous types of landing craft and pontoons.

Steel requirem ents are being given 
serious consideration for an increase in 
production of domestic refrigerators at 
an eastern p lan t w hich would raise output 
of such units from zero to possibly 30 
p er cent of normal capacity. T here are 
other signs to  indicate more steel p rod
ucts for a broader line of fabricated con
sum er goods early next year. Probably 
this will not b e  sufficient to bring  steel 
consum ption near normal requirem ents 
b u t sufficient to offset possible cutbacks 
and contribute to orderly bu t indefinite 
return to  som ewhat near norm al sched
ules.

Contracts for 75,000 more pontoons 
( Please tu rn  to  Page  180)

U. S. STEEL INGOT STATISTICS
C a lc u la te d

 E s t im a te d  P r o d u c t io n - A l l  C o m p an ies  " Nbu ™ '
— O pen  H e a r th —  — B e ssem e r—   E le c tric  -  T o ta l P

p p r , . . n t  P e r c e n t  P e r c e n t  P e r c e n t  t i o n . a u  or
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Jan. 6,576.524 97.8 478,058 85.9 369.395
Feb. 6,031.363 99.3 447,843 89.1 344,532
March 6,787.630 10Ü.9 503,673 90.5 381.219
1st qtr. 19,395.517 99.3 1,429,574 88.4 1,095,146
April 6,510.563 99.9 481.810 89.4 382.532
May 6,669.436 99.1 483,024 86.8 398,057
June .6.202,640 95.2 453,599 84.1 384,645
2nd qtr. 19,382.639 98.1 1,418.433 86.7 1,165,234
1st hlf. 3S,778.156 98.7 2.84S.007 87.6 2,260.380
July 6,556,531 96.8 466,288 90.6 393,342
Aug. 6.699,850 98.7 484,957 94.0 407,224
Sept. 6.646.702 101.4 480,635 96.4 391,241
3rd qtr. 19,903,083 99.0 1,431.880 93.6 1,191,807
9 mos. 58.6811239 98.8 4,279.887 89.5 3,452,187
Oct. 6,891,753 101.6 513.521 99.5 413.787
Nov, 6,525,323 99.3 440,941 88.2 390,564
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1944 W ar Demands Will Be Heavier, 

Industry Warned at N.A.M. Meeting
Industr ia lis ts  a n d  la b o r  
lauded for performance to 
date. Girdler says uncertain
ty is deterrent to planning. 
Labor panel is feature of 
convention

N A TIO N ’S industrialists and  labor 
were acclaim ed by m ilitary and  W ar 
Production leaders in N ew  York last week 
for their perform ance in producing m uni
tions, b u t they w ere w arned th a t overall 
dem ands w ould be  still heavier next year 
and to look for a prolonged war.

Charles E . W ilson, executive vice chair
m an, W PB, said these dem ands were 
scheduled to be  20 per cent greater, and 
added  th a t the w ar in E urope looked to 
him “as if it were going to be a  long, 
hard, b itte r figbt.”

O ccasion for these comments was the 
second W ar Congress of American Indus
try held  in  connection w ith the forty- 
eighth annual conference of th e  Na
tional Association of M anufacturers at the 
W aldorf-Astoria, D ec. 8-10, a ttended  by 
more th an  3500 m em bers from all sec
tions of the country and w ith  the pro
gram  given over to  a searching discussion 
of various phases of w ar production and 
postwar planning.

U ncertainty as to  the overall attitude 
of governm ent tow ard business is one 
of the great deterrents a t this tim e to 
such planning, Tom M. G irdler, chair
man, R epublic Steel Corp., Cleveland, 
and Consolidated-Vultee A ircraft Corp., 
San Diego, Calif., to ld  mem bers. T here 
is .an urgen t need, he  said, for the devel
opm ent of sound policy on labor and 
taxes and  for an early determ ination of 
policies governing the term ination of w ar 
contracts, disposal of governm ent-owned 
plants and th e  ending of w artim e controls 
and restrictions.

Asserting th a t the w ar in  E urope seems 
likely to tax the country’s capacity for 
industrial production beyond anything ex
perienced thus far, Mr. W ilson said 
th a t th e  1944 overall production sched
ules call for perform ance no t only higher 
than th e  p resent ra te  b u t for a perform 
ance actually 80 p e r cent above the coun
try's 1942 level. M unitions ou tpu t alone 
for 1943 will be 85 per cent greater than  
last year, w ith  current quarter ou tpu t 120 
per cent h igher than  in  1942 and  w ith 
schedules for next year calling for p ro 
duction 136 p e r cent higher th an  1942 
output.

A ircraft tonnage in  1943 will be ap
proximately 40 per cent greater than in

P ro m in en t a t th e  W a r  C ongress o f A m erican  In d u s try  w ere  these officials of 
th e  N a tiona l A ssocia tion  o f  M anufacturers . L e f t  to right: W illia m  B. W arner, 
p resid en t, M cC all C orp.; F rederick  C . C raw ford , p residen t, Thom pson  Products 

In c ., C leveland; C harles R . H o o k , p resid en t, A m erican  R olling  M ill Co.

1942, w ith th e  current quarter rate 
actually 235 per cen t higher. F o r 1944 
W PB expects a rise to 325 per cent 
above th e  1942 level. As far as num ber 
of planes produced are concerned, the 
country is now  approaching top levels. 
T he ascending curve in tonnage, he ex
p lained is accounted for bÿ  the steady 
shift tow ard  heavier and  m ore com
plicated  models.

Ship P roduction 75%  H igher

This year’s naval ship production, fig
ured  in terms of “value-in-place,” w ill be 
m ore than  75 per cent higher than  in 
1942. T he fourth  quarter ra te  is some
th ing like 215 per cent higher. H e said 
there  is reason to  believe th a t subsequent 
developm ents m ay cause current levels to 
be m aintained. T he  m aritim e construc
tion record  for 1943 will be  a full 100 
p e r cent h igher than  last year, w ith the 
current quarter ra te  135 per cent higher. 
Next year’s schedules call for production 
slightly in  excess of the present rate.

Going fu rther into detail, Mr. W ilson 
said th a t 1943 ordnance and signal equ ip
m ent production will b e  about 60 per 
cent larger than  last year, w ith  the cur
ren t ra te  80 per cent up. H e thought 
th a t 1944 production  w ould fall off to a 
rate som ething m ore than  60 per cent 
above 1942 output. H e pointed  ou t th a t 
capital equipm ent for the Army is ap 
proaching com pletion and  th a t the  job 
soon w ill be production largely for 
m aintenance purposes.

As for construction, “T he greaf bulk 
of this w crk is behind us,” he said The 
1943 program  will be less than hair o 
1942. T he current rate is less than 5U 
per cent and the average for next year 
w ill be litde more than 30 per cent
of 1942. ,

This year’s tank production is only io 
p e r cent higher than  last year, with cur
ren t production actually 17 per cent 
low er than  1942. Schedules for ne 
year call for reduction of 25 per cen 
under the 1942 average. On the other 
hand, schedules for big trucks are stead
ily m ounting. This year s output wi 
20 per cent heavier than last, with tne 
going ra te  more than 40 per cent an 
next year’s requirem ents scheduled 
be stepped up 100 per cent over -• 

T h is year the country will have turned 
out 140 per cent more small arms amm 
nition than  last. The fourth  ̂ quarter 
ra te  is a t about the same level, but 
modification for next year indicates 
drop to only 50 per cent of w h a tisn o v  
being done. A reverse tren<^ .., ’
is indicated in  dem and for artillery 
m unition. According to 
production this year will be P 
heavier than  last w ith die c e r a t e  
120 per cent higher and with 19 
quirem ents calling for an a' era? tj>e 
duction about one-quarter higher tha
current rate. , «vised,

All of this, of course may be 
depending upon developments 
particularly  in  Europe, bu t that is
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setup, as it now appears, he said.
Mr. Girdler, com m enting on the need 

of close co-operation betw een industry 
and labor, said there were four corner
stones on w hich industrial peace may be 
built: 1— Recognition of the principle 
of collective bargaining; 2— recognition 
of the right of employes to join or not to 
join any labor organization; 3— scrap
ping of the “class conflict” idea in labor- 
management relations and  recognition 
that co-operation betw een m en and m an
agement naturally follows m utual under
standing of each other’s problems; 4—  
incentive for investm ent in  work— a fair 
return for venture capital and fair wages 
for employes.

Outlining industry’s accomplishments, 
Mr. Girdler pointed  ou t tha t peak steel 
production in the first W orld W ar was
50,500,000 tons, th a t this year’s output 
will be close to 90,000,000 tons and that 
capacity will soon reach 96,000,000 tons. 
This latter figure almost matches the 
output of all the rest of the world com
bined. “The w ar,” he said, “has seen 
no overall shortage of steel in this country 
and it will see none.”

Aluminum production has increased 
about 500 per cent from  1939 to 1943 
with present supply more than adequate 
to meet all military needs. Perhaps the 
most amazing story, he said, is in avia
tion. In 1939 the U nited States pro
duced 7000 m ilitary and commercial 
planes. O utput this year is expected to 
reach 80,000 w ith the 1944 program  call
ing for 120,000 planes. In  1939, he re
marked, the aircraft industry ranked only 
75th in size am ong American industries. 
But in 1942 it was second and now it is 
first, with an annual production five times 
that of the biggest year the automobile 
industry ever had and heading toward an 
output of §20 billion annually.

Expresses Concern O ver W artim e Control

Expressing concern over the possibil
ity that wartime control of industry will 
be carried into peacetim e, W ilfred Sykes, 
president, Inland Steel Co., Chicago, and 
vice president of the association and 
chairman of its postwar committee, as
serted than unless industry is assured of 
Postwar return to full responsibility, “it 
‘s putting the cart before the horse to 
talk o f . industry assuring jobs to  men 
" ’ho come out of the arm ed forces or 
out of the w ar plants.

Before industry can talk soundly of 
hiring postwar hands,” he said, " it must 
be known w hether it is going to be a 
hired hand itself w ith governm ent doing 
the hiring. A nd until industry knows 
this, no postwar planning can be better 
than speculation concerning the jobs, 
freedom and opportunity tha t we thought 
the war would lead us back to.”

fr. Sykes also discussed such other 
“position problems as the cancellation 
c §50 billion of w artim e contracts when 
me¡war is ended, the disposal of some

, 0 Billion of governm ent-owned war 
P ants and the disposal of §50 billion 

wartime supplies w hich the govem- 
m i*® have in strategic stockpiles.

Discussing postw ar foreign trade, W il-

GAYLORD HEADS N.A.M.
Robert Gaylord, president, In- 

gersoll • Milling M achine Co., 
Rockford, 111., was elected presi
dent of the National Association 
of M anufacturers succeeding F red 
erick C. Crawford, president, 
Thompson Products Inc., Cleve
land, a t the forty-eighth annual 
convention of the association in 
New York last week.

Newly elected directors at 
large for 1944-45 are: Donaldson 
Brown, vice chairman, General 
Motors Corp., New York; S. Bay
ard Colgate, chairman, Colgate- 
Palmolive-Peet Co., Jersey City, 
N. J.; Harvey S. Firestone Jr., 
president, Firestone Tire & R ub
ber Co., Akron, O.; T. J. H argrave, 
president, Eastm an Kodak Co., 
Rochester, N. Y.; Sydney G. M c
Allister, chairman of the execu
tive committee, International H ar
vester Co., Chicago; and A. W . 
Robertson, chairman, W esting- 
house Electric & Mfg. Co., East 
Pittsburgh, Pa.

liam P. W itherow, president, Blaw-Knox 
Co., Pittsburgh, and a former president 
of the association, said: “The sooner we 
can pu t debtor nations back on a pro
duction trading basis the sooner the 
wheels of world trade will start turning 
to the advantage of all.”

H e suggested three things tha t should 
be done promptly after the w ar: 1— Pro
vide funds for emergency relief of dis
tressed nations; 2— pu t an early stop to 
lend-lease for postwar purposes; 3—  
agree on a settlement of past lend-lease 
on a basis that is possible of liquida
tion, “thereby taking the uncertainty of 
these obligations out of the trade 
picture.”

H e remarked that a problem to test 
political and industrial statesmanship in 
postwar years will be to get a proper 
balance of trade through encouraging 
more trade and still protecting the social 
gains, wage structures and living stand
ards of this nation.

Maj. Gen. Le%’in H. Campbell, Army 
chief of ordnance, said that “never be
fore in the annals of any country in the 
history of the world has there been 
mobilized a power such as American in
dustry is now devoting to war.

H e term ed the American plane “the 
most formidable battle weapon of the 
w ar today,” and predicted tha t allied 
air supremacy would continue to grow.

Joseph B. Eastman, director, Office of 
Defense Transportation, predicted an in
creasing stringency in transportation 
over the next several months, with lim
ited production of trucks and of the 
proper type of rubber a factor, as well 
as restricted building of railroad equip
ment.

II. W . Prentis Jr., president, Armstrong 
Cork Co., Lancaster, Pa., and past presi

dent of tire association, declared that 
Congress constitutes “the only depend
able defense line” tha t stands betw een 
the American people and national so
cialism.

A special panel of m anagem ent and la 
bor devoted to postw ar em ploym ent is 
agreed that high production necessary in 
providing for em ployment calls for the 
utm ost in co-operation betw een labor 
and m anagem ent. Panel m em bers were 
W illiam Green, president, A FL, Philip 
M urray, CIO, Paul G. Hoffman, presi
dent, S tudebaker Corp., and Frederick 
C. Craw ford, president, Thompson Prod
ucts Inc., and retiring president of the 
association. All agreed that the free 
enterprise system, handicapped as little 
as possible by governm ental restrictions, 
will b e  necessary to do the job.

Mr. Green said tha t “jobs for all is 
America’s No. 1 postw ar objective,” bu t 
his sweeping statem ent was challenged 
by Mr. Hoffman who said tha t “we must 
be realistic and set realizable goals.” 
Mr. Hoffinan believes two or three mil
lion persons may have to be laid  off 
when norm al times return, and tha t we 
m ust strive for the highest possible 
industrial activity and the highest pos
sible employment.

One im portant feature of the closing 
day was a panel discussion on the te r
mination of contracts and disposition of 
surplus plants, w ith Malcolm Muir, pres
ident, N e w sw e ek , and chairm an, N.A.M. 
w ar comm ittee, serving as moderator.

Featured  speakers at the annual din
ner Friday evening w ere A lfred P. 
Sloan Jr., chairman, General Motors, 
whose address was entitled “The C hal
lenge”, and Dr. W illiam M. W ristron, 
president, Brown University, who spoke 
on “Free Enterprise.”

Electric Metal Makers 
Hold Sectional Meeting

V irtual tripling of electric furnace steel 
capacity since advent of the w ar program 
has generated increased interest in this 
process of m etal production.

Evidence of the foregoing has been 
observed in national and sectional m eet
ings of the E lectric M etal Makers Guild 
Inc. Most recent of these was the C hi
cago sectional m eeting a t the Morrison 
hotel, D ec. 4. Program  included a joint 
session of the ingot and  casting groups 
in  the morning, separate panel discussions 
in the afternoon, a  luncheon and a dinner.

Chemical Exposition in 
New York Well Attended

H eavy attendance m arked the nine
teen di exposition of chem ical industries 
in Madison Square G arden, N ew  York, 
Dec. 6-11, the first since the beginning 
of the war. In terest was strong in ascer
taining new  developments.

Various companies associated w ith the 
steel, nonferrous and  m etalw orking and 
affiliated industries, w ere included 
am ong the 200 exhibitors.
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F i n a n c i a l  P o l i c i e s  M u s t  P e r m i t  

A l l  T o  H e l p  R e b u i l d  U .  S .  A f t e r  W a r

U. S. S tee l fin a n c e  ch a irm a n  fe lls  Sena te  com m ittee  business 

ca n n o t p a y  taxes , w ages  a n d  o th e r costs w ith o u t lim it. . . Says 

fu l l  o rd e r  b o o k  must b e a r costs o f  lea n  o rd e r  b oo k . . . "D e 

pression  losses a re  boo m  costs"

SH APIN G  of national tax and finan
cial policies “so tha t all of us will be 
able to do our p a rt in rebuilding the 
nation a fter the w ar”, was suggested to 
the Senate F inance Com m ittee holding 
hearings on the 1943 revenue bill by 
Enders M. Voorhees, chairm an, finance 
comm ittee, the U nited States Steel Corp.

Mr. Voorhees told die com m ittee d ia t 
“the plain tru th  is tha t neid ier U. S. 
Steel nor any odier business corporation 
has any m ystical pow er to operate and 
hire m en if it has no customers, nor any 
mystical pow er to tu rn  ou t first class, 
w ell-priced goods w idi w orn out tools 
or against costs beyond die control of 
m anagem ent.

“This tru th  ought to be obvious bu t 
apparently  it is no t so to a t least part of 
our people, w ho hold the notion d iat a 
corporation has w idiin  itself the inde
pendent economic pow er to dictate price, 
quality and  quantity  term s to the cus
tom er and  dierefore the pow er to pay 
taxes, wages and  odier costs w ithout 
limit.”

M r. Voorhees explained diat the cor
poration does not know w hat orders may 
be issued in die fu ture  by various gov
ernm ental agencies w ith  respect to p rod
ucts, prices and  wages, nor does it  know 
w hen the w ar w ill end, and  continued: 
“B ut it can be noted tha t w age rate  in 
creases for coal miners are under dis
cussion and d ia t dem ands are being 
form ulated for increases in  steel wages.

“Even a small increase in wages would 
not only reduce the paym ents to  owners 
or the amounts carried forw ard for fu 
ture needs, or both, b u t also w ould make 
operative the carry-back provision of 
Section 710-C of the Revenue ac t of 
1942. A substantial increase in wages 
w ould in effect pu t the tax m echanism  
in reverse and the federal governm ent 
w ould pay back to U. S. Steel more 
than is collected from it. Thus the 
wisely enacted provision of Congress 
to offset in  p a rt postw ar losses w ould 
become the m eans of paying w artim e 
wage increases, and in the process U. S. 
Steel, although operating a t capacity, 
w ould b e  squeezed dry and  picked 
clean.

“W e in m anagem ent cannot base our 
fu ture plans on the thesis tha t some 
sprite o r bevy of sprites is about to in
vent a  m echanism  certain to regulate 
custom ers and  prevent fluctuations. Plan
ning on the basis of theory is no t a sub
stitu te  for preparing on the basis of ex
perience. W e in m anagem ent know  
only too w ell th a t a full order book 
m ust b ear the costs of a lean order

book. Depression losses are boom  costs.
“T he nature  and efficiency of tools 

and the m anner of their use by m en 
determ ine the scale of our national liv
ing. I  will now show w hat the tools of 
U. S. Steel have m eant to the progress 
of this nation. I will reveal to you in 
bare  figures w hat to m any is an amazing 
story of hum an gains. T he figures are 
in men, in tons and  in hours; the gains 
are in living, in freedom  and  in  pow er 
to defend them .

“By the use of tools, a m an’s work 
for an hour in 1902 resulted in 29.7 
pounds of steel. By 1942, the tools had 
so im proved tha t the hour of work re
sulted in 60.6 pounds of steel. H ours 
worked in 1942, w ith the tools of 1902, 
w ould have resulted in 10,100,000 tons. 
Actual shipm ents in 1942 w ere 20,600,- 
000 tons.

“T hat, gentlem en, is the record of 
U. S. Steel under the system we now 
have. I, for one, would not want to 
scrap this system before it was certaiD 
tha t we had  a be tter one. Our system 
depends upon the voluntary supplying 
of the tools of production and exchange, 
their voluntary co-operative use and the 
voluntary purchase by customers of prod
ucts and services.”

M r ., Voorhees presented tables to 
the com m ittee comparing die corpora
tion’s sales and costs for the first nine 
months of 1942 and 1943 and the cor
poration’s record of tools and progress 
in 1902 and  1942, which appear else
w here on this page.

30 ,0 00  All-Steel Freight 
Cars Scheduled for 1944

T otal construction of freight cars for 
domestic use will be approximately 50,- 
000 for 1944, or considerably more thaD 
any one year’s output in the last decade 
prior to Pearl H arbor, according to L. L. 
W hite, director, Transportation Equip
m ent Division, W ar Production Board.

This estim ate of next year’s output 
includes about 30,000 new, all-steel 
freight cars, m ade possible by an avail
able supply of steel.

TOOLS AND PROGRESS-U. S. STEEL'S RECORD
A m o u n t

1902 1942 Per Cent
I te m s  (F irs t Y ea r) (L a te s t  Y ear) Increase

Tons of Steel Bought By Custom ers . 8,912,805 153
Tools Provided By O w n e r s ................  $689,259,777 ooc’ocr 100
N um ber of W orkers ..............................  168,127 335,866  100
T otal H ours W orked ............................  599,774,451 680’U X  104
Pounds of Steel P er H our of W ork . .  29.72 • ^

U. S. STEEL'S SALES AND COSTS
N in e  M o n th s  N in e  M onths  1943 Change
1943 1942 From  1942

Custom ers’ Purchases  .$1,446,647,355 $1,379,168,145 $67,479,210

Costs:
W ages, salaries, s.s. taxes and  „„ RRo qjn

p e n s io n s   671,332,660 571,668,720 99,663,940
Purchased products and  services . 496,390,916 q’i)no’724
W ear and  u s a g e   94,762,728 85,760,004 9,002^724
Estim ated additional w ar costs . . - 18,000,000 18,000,0
Interest   5,083,118 4,388,601 694,51/

31,325,284 36,132,695 4,807,411 Dec.

E “ d F e d m 1 1 “ " 0" .............  79,500,000 132,300,000 52,800.000 ^

T 0[al   $1,396,394,706 $1,315,764,568 $80,630,138

............................................. $ 50,252,649 $ 63,403,577 $13,150,928 D «

D ividends ^Tone
O n cum ulative preferred  stock . . . $  18,914,757 $ 18,914,^."5 None
On common stock ......................... .$  26,109,756 $ 26,109,7o6

C arried Forw ard  for F u tu re  N eeds ■ $ 5,228,136 $ 18,379,064 $13,

/ T E E 1
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P l a n  N e w  N a t i o n a l  A s s o c i a t i o n

R epresentatives o f  m id d le  western com panies a tte n d  o rg a n iz a 

tio n a l m ee ting  a t D e tro it. To seek e q u ita b le  d ispos ition  o f 

gove rn m e n t-o w ne d  to o l surpluses

WITH one of the first steps on its 
agenda perfection of plans for equitable 
disposition of surplus governm ent-owned 
cutting tools, the N ational Association of 
Cutting Tool M anufacturers held  its or
ganizational m eeting in  D etroit recently, 
approximately 150 representatives of 
middle western cutting  tool interests at
tending.

Behind the decision to organize the 
association was the recen t “tool scandal” 
in Detroit following sale of an estim ated 
$2,000,000 w orth of surplus government- 
owned tools as scrap. A comm ittee of 
cutting tool m anufacturers was called 
to Washington after th a t incident and

among other tilings was asked to form u
late plans to prevent future “fire sales” 
of this type.

Organizing committee for the pro
posed new association comprises Ernest 
C. Putnam , president of the Putnam 
Tool Co.; W . G. Robbins, president, Car- 
boloy Co. Inc.; Emis Gairing, president, 
Gairing Tool Co.; George Sheldrick, 
president, M idwest Tool Co.; and Howard 
Simon of the law firm of D ahlberg & 
Simon, all of D etroit. Mr. Simon was 
named chairman.

This committee proceeded to arrange 
the organizational m eeting in  Detroit. 
Rather than attempting to gather repre

sentatives from cutting tool m anufactur
ers throughout the country, it was decid
ed to invite a group representing com
panies in the M ichigan industrial area, 
and to obtain the recom m endations of 
this group for expanding the activity na
tionally. I t was suggested that a tem 
porary board of directors be chosen to 
serve until by-laws for a national asso
ciation could be draw n up and the m e
chanics of electing an official board  of 
directors established. A corollary p ro
posal was that there be  vacancies left 
on the tem porary board for later filling 
by representatives of tool manufacturers 
in other sections of the country.

To Study Surplus Problems

The proposed association is regarded 
as more than a w artim e exigency.

W ith respect to the equitable disposal 
of surpluses, the new  association is ex
pected to give close study to a p lan de
veloped a t the request of the W ar Pro
duction Board by a three-m an comm it
tee headed by Mr. Robbins of Carboloy. 
This plan was approved by the services 
and the W PB and transm itted to the 
W hite House for consideration. L ittle 
has been heard  of it in the intervening 
weeks. However, sources close to the in
dustry are of the opinion th a t it involves 
two principal features: F irst, the recom
m ended resale to original vendors of sur
plus tools a t a  discount of around 40 
per cent from the list price, and, sec
ond, the alternative o f returning of sur
pluses to  original vendors on a consign
m ent basis, w ith a definite period of time 
specified as to resale.

I t  is understood the la tte r alternative 
may require passage of enabling legisla
tion since reportedly it is now illegal for 
any of the services to  return  m aterial to 
vendors on a consignment basis.

Jones & Laughlin Sets 
Novem ber Output Records

C ontinued drive for more w ar steel 
resulted in several new  production rec
ords during N ovem ber in the plants of 
the Jones & Laughlin Steel Corp.

At the Pittsburgh W orks the No. 6 
blast furnace and the open hearth  shop 
broke their best previous record of Octo
ber, 1942, w hile the No. 13 b a r  mill 
broke a  record established in 1920, more 
than two decades ago.

The No. 3 seamless ho t mill a t the 
A liquippa W orks broke its April, 1943, 
record and the sintering p lan t a t the 
Otis W orks, Cleveland, broke its record 
of Septem ber, 1943.

T he blast furnaces a t P ittsburgh W orks 
m ade a new  production record for a 30- 
day m onth and  a similar record was also 
established by the Pittsburgh W orks roll
ing mills.

Also, all previous records for a 30- 
day m onth a t P ittsburgh W orks were 
broken in Novem ber w hen th a t plant 
m ade a new  record for shipm ents of 
steel products.

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

TAXES—  Financial policies m ust perm it industry to help rebuild United 
States after the war. See page 84.

RADIO— Frequency modulation expected to be major postwar develop
ment, w ith television following. See page 80.

REHABILITATION—Carefully supervised program helps fit discharged 
veterans into productive employment. See page 93.

JEEPS— Opinions differ on acceptance of Army s light general purpose 
car for civilian use. Many believe popularity will be limited where high
ways perm it use of m ore comfortable vehicles, b u t tha t tough m idget will 
be used widely in undeveloped lands. See page 93.

DIESELS—  Smaller size, less w eight and lower cost will feature postwar 
marine diesels. See page 94.

AIR TRANSPORT— Analysis indicates maximum of airborne im port and 
export freight m ay be 150,000 tons in postwar era. See page 98.

CAN ADA— Dominion expects period of postwar prosperity, w ith country 
benefiting by new  industries developed during war. Controls over busi
ness already are being relaxed. See page 102.

ROAD BUILDING—Im portant outlet for steel, and employment for many, 
may be found in rehabilitating and modernizing highways system. See 
Page 104.

IRON ORE— N ew  research facilities at head of the lakes may lead to 
use of greater amounts of low-grade ores. See page 107.

SPOT WELDED NICKEL—Native strength and corrosion resistance of 
nickel and alloys, Monel and Inconel, are valuable attributes when these 
materials are fabricated  into chemical vessels and machine parts. A dapt
ability to spot w elding augurs well for extended use in postwar products. 
See page 112.

INGENIOUS TOOLING—Im portant progress in tool design continues 
to prove tha t fu ture and present are one. F ine surfaces previously attained 
only by grinding are now achieved w ith many-purpose carbide too or 
turret lathe. See page 132.
CHROMATING—Zinc alloy die castings and zinc coated steel will be 
further safeguarded against corrosion and deterioration of m etal from 
s tra p p e d  m oisture by chrom ating process which inhibits formation o 
zinc oxide film. See page 134.
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W I N D O W S  of W A S H I N G T O N
H eaded  for Going-over

T H E  C IV IL  Service Commission ap
pears headed for a congressional going- 
over because of its recent order to em
ployes w hereby they are to cease “loyalty 
investigations” of prospective federal em
ployes. They are no t to ask questions “con
cerning union activity, racial tolerance, 
sym pathy for the Spanish Loyalists, m em 
bership in  T he Bookshop, and religious 
m atters.”  Also, they are no t to  ask ques
tions of m arried persons about activities 
of husbands or wives, or about personal 
friends or social acquaintances. T he com
mission took tills action on the dem and 
of the leftish CIO U nited Federal W ork
ers Union.

Vitamins Act Up
O f significance to all m anufacturers 

operating under OPA price ceilings is a 
request by 13 vitam in m anufacturers to 
enjoin Price Adm inistrator Chester Bowles 
from issuing a  vitam in price reduction 
order. They po in t out th a t the industry 
consistently reduced  its prices both  be
fore and  since price controls w ere estab
lished. They contend tha t the price re 
duction order w ould in effect constitute 
an  unauthorized regulation of profits, thus 
circum venting the will of Congress. The 
request for an injunction was filed Nov. 
30 in the U nited States D istrict C ourt for 
the D istrict of Colum bia.

Statistics G alore
Business m en soon will be getting, 

through the business publications, a large 
mass of statistics covering production, 
distribution, population trends and m uch 
other inform ation th a t w ill enable them  
to plan their postw ar m anufacturing and  
distributing organizations m ore effective
ly. This will include a lot of statistics com
piled by the D epartm ent of Commerce 
and  the W ar Production Board in form u
lating various production directives and 
lim itation orders. H eretofore considered 
restricted information, it now  can be  re
leased since it no longer is in the category 
of inform ation to be w ithheld from the 
enemy.

How To Be a  Politician
T he Congress of Industrial O rganiza

tions has prepared  a booklet on how  to 
becom e a political leader. T he product 
of its director of research and  education, 
J. Raymond W alsh, form er H arvard  eco
nomics educator, it says:

“L e t’s qu it blam ing the politicians and 
face the responsibility of full citizenship. 
L e t’s go to work w here it  counts— in the 
political party  of our choice. L et’s be 
sure our organizations do not w aste their 
votes by splitting them. W e are strong, 
i f  w e vote, and  vote together.”

H ere is how, the booklet says, to be
come a local political leader:

“ 1— Know the num ber of your w ard 
and  precinct,

“2— Do anything w hich needs doing.
“3— Become acquainted w ith the 

‘bosses’ and your neighbors.
“4— Listen to your neighbor’s beef, bu t 

don’t  argue w ith him.
“5— Make out a list of your friends 

and acquaintances. Call them  on the 
phone, invite them  to m eetings, intro
duce them  to candidates, make a list of 
those who attend.

"6— Do w hatever favors you can for 
people.

“7— Make yourself heard  a t meetings,

STEEL FOR FARMERS
R epresentative H . C arl A nder

sen, M innesota, has introduced a 
joint resolution in  the Plouse (H. J. 
Res. 201) dealing w ith  steel for 
farm im plem ents.

The resolution w hich has been 
referred  to  the H ouse Com m ittee 
on A griculture provides:

“T hat the W ar Production 
B oard shall allocate, for the do
m estic m anufacture of farm  m a
chinery and  farm  im plem ents for 
domestic use, an  am ount of steel 
equal to no t less than  125 per 
centum  of the steel used for the 
dom estic m anufacture of farm  m a
chinery and  farm  im plem ents for 
domestic use in the calendar year 
1940, and such steel shall be allo
cated  an d  m ade available soon 
enough to perm it its use in the 
m anufacture of farm  m achinery 
and farm  im plem ents for use by 
the  farm ers o f the U nited States 
in  th e  p lanting , cultivation, and 
harvesting of agricultural com 
m odities during th e  calendar year 
1944.”

especially on subjects of policy.
“8— Start discussions of local politics 

a t social gatherings— bridge parties, after
noon teas, stag affairs.

“9— D istribute literature of sym pathetic 
organizations— labor unions, PTA’s, re
ligious and liberal groups.

“ 10— G et control of m ore votes than  
anyone else in  the precinct— and the job’s 
yours.”

Postwar Outlook
Discussing the postw ar outlook, George 

A. Sloan, commissioner of N ew  York 
city’s departm ent of comm erce, proposed 
recently: (1) C om plete elim ination of
the w ar em ergency controls over the 
nation’s economy; (2) assurance by  the 
executive and legislative branches of the 
governm ent of a “proper environm ent of 
the risk taken required  in the develop
m ent of new  products and  processes 
which science and research are now m ak
ing available;” and  (3) early definition 
of the governm ent’s a ttitude  in th e  re
conversion period  tow ard cancellation 
of w ar contracts and  disposition of gov
ernm ent-ow ned w ar plants.

Brown To Specialize
Prentiss Brown, former OPA adminis

trator, has organized the law firm of 
Brown, Fenlon & L und, to maintain 
offices in D etro it and Washington. Asso
ciated w ith him in D etroit will be his 
old partner E dw ard  J. Fenlon. The 
W ashington office will be conducted by 
W endell Lund, who recently resigned as 
director of tire W ar Production Board’s 
Labor Division and  as a member of the 
W ar M anpow er Commission. With Mr, 
Lund in W ashington will be Manning 
Shaw, who served as assistant deputy ad
m inistrator of OPA under Mr. Brown and 
w ho also served Mr. Brown when he was 
a  senator from Michigan. The firm is ex
pected  to specialize in  rendering services 
to corporations.

C arbide Cutting Tools Group
Form ation of a C arbide Cutting Tools 

Technical comm ittee has been announced 
by the D epartm ent of Munitions and 
Supply, Toronto, Canada. Members of 
the committee, w hich will deal with the 
dissemination of information on the use 
of tungsten carbide cutting tools, are: 
C. Neil, Canadian General Electric Co. 
L td ., Toronto, chairman; C. Clark, Car
b ide Tool & Die Co. L td., Hamilton; H. 
Cham p, H i-Speed Tools Ltd., Galt; G. 
Morrison, Kennamel Tools & Mfg. Co. 
L td ., H am ilton; H. J. Cable, A. C. Wick- 
m an (C anada) L td., Etobicoke, Ont.

Postwar Radio Plans
E xpected trends in radio manufactur

ing after the w ar w ere discussed at a re
cen t hearing of the Senate Interstate 
Comm erce Committee by Dr. Edwin 
H ow ard Armstrong, inventor of the re
generative circuit, the super-heterodyne, 
d ie  super-regenerative circuit and the 
frequency modulation system.

F requency modulation will he the 
major developm ent after the war. e e 
vision will come at some later date 
a fter developm ent of frequency modula
tion. W ith  widespread utilization oi 
FM  will come a heavy demand tor f i i  
receiving sets. Less dian 50 per cent 
of existing sets, Dr. Armstrong estimat
ed, are engineered to perm it installation 
of devices by which amplitude modula
tion loudspeakers can be used to receive 
FM  programs. Dr. Armstrong claimed 
prejudices held up FM  development be
fore the war.

Termination Troubles
T he extent to which contract t e j j  

tions have increased in number . .
um e was reflected by a W ar Department 
statem ent last week that it is ^
m anpow er problems involve 
downs and retrenchments a P . ^ 
ducing materials no longer needed ^

of discharged workers in other mdu
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O N E  U N S P E A K A B L E  M E M B E R  o f  t h e  b i r d  f a m i l y  i s  t o o  

la z y  to  d i g  f o r  h i s  o w n  f o o d !  H e  r i d e s  o n  t h e  b a c k s  o f  

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

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

B ut t h a t ' s  n o t  w h y  c o w b i r d s  a r e  h a t e d  s o .  T h e y  r e  

too l a z y  to  r a i s e  t h e i r  o w n  y o u n g !  M o t h e r  c o w b i r d  j u s t  

d ro p s  h e r  e g g s  i n  a n o t h e r  b i r d ' s  n e s t .  S i n c e  t h e  y o u n g  

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

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

t ^ o  o t h e r  b i r d s !

O n ly  o n e  b i r d  h a s  e v e r  o u t s m a r t e d  t h e  c o w b i r d .  T h a t  

Bird is  t h e  Y e l lo w  W a r b l e r .  S h e  j u s t  b u i l d s  a  n e w  b o t -  

*0rn to r  h e r  n e s t — r i g h t  a b o v e  t h e  e g g  o f  t h e  c o w b i r d !

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

Y e l lo w  W a r b l e r ,  b e c a u s e  t h i s  a b i l i t y  to  g e t  t h i n g s  d o n e  

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

u r e s ,  h a s  m a d e  A m e r i c a n  i n d u s t r y  f a m o u s .  I t 's  t h e  

s a m e  r e a s o n  s o  m a n y  o f  o u r  w a r  p l a n t s  t o d a y  a r e  

u s i n g  C o n e  M u l t i p l e  S p i n d l e  A u t o m a t i c  L a t h e s  to  g e t  

t h i n g s  d o n e .  F o r  e x a m p l e ,  o n  o n e  j o b ,  a n  1 Vi" S i x  S p i n 

d l e  C o n o m a t i c  i n  10  s e c o n d s  p e r  p i e c e  c o m p l e t e s  11 

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

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

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

f o r  C o n e  M u l t i p l e  S p i n d l e  A u t o m a t i c  L a t h e s  a s  a  r e s u l t  

o f  w a r t i m e  d e m a n d s .  A n d  a f t e r  v i c t o r y  i s  w o n ,  t h e s e  

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

i n g  t h e  k i n d  o f  w o r l d  w e ' v e  a l l  b e e n  d r e a m i n g  a b o u t .

ONE Automatic Machine Company, Inc., Windsor, Vermont
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C O N G R E S S

C o m m i t t e e  T o l d  o f  A d m i n i s t r a t i o n ' s  

M e t h o d s  o f  E n f o r c i n g  W L B  R u l i n g s

W itnesses c h a rg e d  consp irac ies  a m o n g  g o ve rn m e n t d e p a r t

m ents to  fo rce  business firm s  to  a b id e  b y  ru lin g s . . . M a il 
o rd e r  house says m a il d e live rie s  c u rta ile d  b y  Post O ff ic e  

D e p a rtm e n t. . . P lants se ized  b y  W a r  D e p a rtm e n t

W A S H IN G T O N
FA NTASTIC stories of alleged adm in

istration conspiracies to persecute busi
ness firms, even to  the point of driving 
them  out of business, to enforce orders 
of the W ar L abor Board, have been 
related  a t recen t hearings of the House 
Com m ittee on Expenditures in the Ex
ecutive D epartm ents.

John A. Barr, attorney for M ontgom 
ery W ard  & Co., Chicago, told how  the 
W ar Labor Board, in N ovem ber, ruled 
th a t the company m ust enter into a con
tract a t its O akland, Calif., store contain
ing the m aintenance of m em bership 
clause, also the checkoff system of col
lecting union dues. I t  ru led  tha t at 
Portland, Oreg., the m aintenance of 
m em bership clause should be  included 
and  . th a t w age rates should be changed, 
some being increased and  others sub
stantially lowered.

“T he reductions apply to jobs tha t 
have carried certain  w age differentials 
over m any years,” said Mr. Barr. “The 
W LB rates are so unfair th a t if followed 
w ill result in closing our store. T he 
peculiar thing is th a t w hen this case 
was discussed before the W LB panel the 
m atte r o f wage rates was no t even m en
tioned. W e have appealed  for a review 
bu t our appeal has been  denied.

“T he Post Office D epartm ent, on in
structions from W ashington, drastically 
curtailed delivery of our m ail-order mail 
and dum ped a  large p a rt of this m ail in 
a w arehouse w hich it rented  for this p u r
pose— obviously an  ac t in support of the 
union and the W LB. W e had  to close 
-the store.”

T he W LB, said Mr. Barr, is arbitrary 
and does no t hold  fair hearings. I t  is 
prejudiced on the side of labor and  the 
em ployer does not have a  chance.

“A t a panel procedure in N ew  York,” 
he said, “the panel chairm an said tha t 
a lthough the rules provided for the ex
am ination and  cross examination of w it
nesses he w ould no t perm it us to  examine 
the union’s witnesses in any way that 
m ight cause em barrassm ent and  I think, 
as any law yer w ould know, that elim i
nates all cross examination. This ruling 
w as m ade after a union spokesman, in  a 
lengthy speech, had  m ade many state
m ents a  large num ber of w hich w ere u n 
true.”

Mr. B arr charged tha t the W LB, as a 
result of its .policies, is .in  violation of 
the fundam ental liberty  of working and 
earning a  living w ithout regard  to m em 
bership in any religious, social o r indus
trial organization.

An even stranger story was told by 
H . C. D odge, president, and  M att B. 
Jones Jr., counsel, S. A. W oods M achine 
Co., South Boston, Mass. This com pany 
for m ore than  ninety years has been 
m anufacturing w oodworking m achinery 
and, in recen t years, induction motors. 
In  1939 it took an  educational contract 
involving shells. T he outcom e was that, 
largely w ith  governm ent funds, it  bu ilt a 
specially equipped p lan t for making 
shells.

In  April of 1941, representatives of the 
U nited E lectrical and  M achine W orkers 
o f America, C IO , asked for recognition 
and  a contract. T he N ational L abor R e
lations B oard ordered  an election and  a 
contract was entered  into covering the 
w orkers a t the shell p lant. Everything 
w en t along smoothly un til the spring of 
1942 w hen the com pany began retooling 
for a new  type of shell. T he m en had  
been paid  bonuses under an incentive 
system and  during the retooling period 
the com pany restored the form er guaran
teed w age system to prevent hardship. 
L ater, it revived the incentive idea, 
w hereupon the union claim ed the rates 
w ere no t high enough. T he com pany, 
on the o ther hand, contended the m en 
had  slowed down.

M ediation Before O ne-M an Panel

“T he union com plained to the U nited 
States Conciliation Service and the Secre
tary  of L abor referred  the case to  the 
W ar Labor Board. W e w ent through six 
days of intensive m ediation before a 
one-m an panel,” said Mr. Jones, “and 
w e ironed out all points w ith the excep
tion of the m atter of a  m aintenance of 
m em bership clause, compulsory arb itra
tion of debated  points, and  the m atter of 
determ ining how  fu tu re  bonus standards 
should be fixed.

“T he board  on Aug. 1 ru led  tha t w e 
w ould have to  accep t m aintenance of 
m em bership, compulsory arbitration, also, 
compulsory arbitra tion  6f fu ture  bonus 
standards. W e refused on the basis of 
the b iased  record of the U nited States 
Conciliation Service.

over, b u t also the p lan t making wood
working m achinery and electric motors. 
Colonel Gow ejected the executives from 
their offices and  got together an organ
ization of Army men and civilians. The 
Army operated  both  plants up to Oct. 12 
w hen it  leased it to the Murray Co., 
Dallas, Tex., for operation.

“Production of woodworking machin
ery and electric motors recently has been 
declining,” said Mr. Jones, “and now the 
com pany has discharged all of its sales 
personnel and  is getting ready to discon
tinue these lines altogether; it is going 
to m anufacture radar parts under a sub
contract. T he W ar Production Board, in 
view  of the great need for woodworking 
m achinery, has been trying to keep this 
production m aintained, bu t so far with
ou t success. I t  looks as though this 
business has been  destroyed.

“N ot only are w e unable to sell to our 
customers all over the United States, 
b u t w e are unable to furnish repair parts 
to them  to keep their present equipment 
going.”

In  operating the two Woods plants, 
said Mr. Jones, the W ar Department 
d id  some singular things. The first thing 
it  d id  was to reinstate three workers who 
h ad  been discharged for soldiering. It 
g ran ted  w age increases and extended 
w ide seniority w hich the union shop com
m ittee repudiated  as unsound. It re
m oved the ban  on smoking despite a 
dangerous fire hazard— and this also wor
ried the union representatives.

N ot only d id  the Secretary of War ex
ceed his authority in  taking over the 
woodworking and electric motor plant, as 
well as the shell plant, declared Mr. 
Dodge, b u t he  again exceeded his au
thority w hen he took over the new shell 
p lan t tha t the company had built at 
N atick, Mass., in 1942. The President s 
order, he explained, could have appue 
only to the South Boston shell plant, tor 
the reason tha t a collective bargaining 
operation was then under way a 
woodworking machinery and motor p an 
and this p lant was not involved m uie
W LB order. ,

“It is strange how this matter o 
forcing a W ar L abor Board w ork-out 
said Mr. Dodge. I  remarked to Robe 
P. Patterson, U nder Secretary ot wan 
•You and the W ar Labor Board are ask
ing us to break the law. Judge Patter 
son replied 'you just obey the President 
orders— the w ay I  do.’ ”

Judge Patterson and General Som - 
veil tried to cajole him into obeymg 
th e  W LB order and fi" ally. Pr ‘ cu. 
said th a t if Dodge and the o t e  fsaid th a t it .uoage *uu. ^  .ji
«ves d id  no t go

“On Aug. 19, 1942, the President 
signed an  executive o rder directing the 
secretary of w ar to  take possession of 
the ‘p lan t’ of the S. A. W oods M achine 
Co. T he next day a platoon of 250 
soldiers arm ed w ith  m achine guns and  
tommy guns, and  accom panied by a hos
p ita l unit, arrived a t  the p lan t and  it was 
taken over by Col. R alph E . Gow.”

N ot only was the shell p lan t taken

“good boys” h e  woum ^  th
N atick p lan t as he tw o ji ^
Boston. Patterson did that sc£  
the conversation, w ithout any' u
thorization from P r e s i d e n t  Roo^eveL

Colonel Gow, questioned as to 
took over the two South o ^
instead of just the she p a > d ^  
to justify this action on the g ^
two plants had a r a i l r o a d set 
mon, tha t they were run with
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C O N G R E S S

HOUSE GROUP STARTS INVESTIGATION OF 
WAR SPENDING BY ADMINISTRATION

HOUSE Com m ittee on Expenditures in the Executive Departm ents, long 
the abode for bills w hich the administration w anted pigeonholed, now prom 
ises to becom e one of the most spectacular committees in Congress. Tire com
mittee has vast powers, delegated to it w hen it was created in 1927 to take 
the place of 11 separate committees on bureaucratic expenditures, some going 
as far back as 1816. Congress authorized it to examine:

“T he accounts and expenditures of all government agencies, departm ents 
and commissions; the economy, justness and correctness of such expenditures; 
■their conformity w ith th e  appropriation laws; the proper application of public 
moneys; the  security of .the governm ent against unjust and extravagant de
mands; retrenchm ent; enforcem ent of paym ent of moneys due the U nited 
States, and  the abolition of useless offices.”

Republican m em bers of the committee, irked over the refusal of the m a
jority to live up  to this responsibility, discovered a provision in the law  under 
which the comm ittee m ust go to work w hen called upon to do so by seven 
of its mem bers and  th a t on such action “every executive departm ent and  in 
dependent establishm ent of the governm ent shall . . . furnish any information 
requested of it relating to any m atter w ithin the jurisdiction of said committee.” 

The eight R epublican members signed a le tter to Chairman James A. 
O’Leary (Dem., N. Y.) invoking the statute. T hat they propose to explode a 
lot of political dynam ite was indicated a t the initial hearing by a tiff betw een 
Acting Chairm an John J. Cochran (Dem. Mo.,) and Clare E . Hoffman (Rep., 
Mich.) in w hich the la tter exclaimed:

“W hen it comes to a question of investigating fraud and criminal negli
gence, you have stood betw een an investigation by this committee and w hat 
the administration desires. You are a loyal party  m an and you don t intend 
to let anyone get anyw here w ith an investigation, b u t we of the minority are 
determined to g e t to the bottom  of these crimes.”

I t  is expected the com m ittee’s investigations w ill be largely concerned with 
the administration’s w ar spending.

of books, tha t they h ad  some personnel 
in common, tha t they got electric power 
from one outlet and  so on. Questions 
asked by com m ittee m em bers indicated 
they were no t m uch im pressed w ith the 
explanations and tha t they w ere inclined 
to believe that the adm inistration and the 
Army had lined up  to enforce the W ar 
Labor Board’s order.

The hearings tended to  indicate that 
the WLB is just as arbitrary and unfair 
m its proceedings as the Price Adjustment 
Boards are alleged to have been in func
tioning under the C ontracts Renegotia
tion act. W itnesses said they w ere de
nied the right to cross examine union 
representatives who w ere no t telling the 
^ th ,  also tha t the W LB panels did 
not permit any record of the proceed- 
WrS t0 ma^ e> T hey also said the 
'LB  orders covered features of employ

ment relations no t m entioned in  the 
earings. Furtherm ore, employers were 

given no information beforehand as to 
"hat subjects w ould be discussed.

Tressed for an explanation as to the 
source from which the W ar L abor Board 
erives its pow er to order maintenance 

?, uJji°n membership, Chairm an W illiam 
• Davis said th a t it  originally stemmed 

worn Executive O rder 9250 and that it 
now stems from the N ational L abor Dis
putes Act of 1943. T he board, he  said, 

es the attitude tha t it has the pow er to

order unions and employes to enter into 
any agreem ent which they legally might 
enter under the National L abor Disputes 
Act of 1943 or the W agner act. Ques
tions by committee members indicated 
they were somewhat skeptical about this 
interpretation.

Court Action D enied

Asked why the board had  not con
form ed to the request of the S. A. Woods 
Machine Co. that a court decision be ob
tained in order to test the authority of 
its order, Mr. Davis snorted tha t would 
have been “ridiculous.”

“T he ac t of Congress,” he declared, 
“imposes upon the board the duty to  
establish by order the terms and condi
tions of employment which shall govern 
the relations of the parties in order to 
end a dispute. The W ar L abor Board 
has been given by Congress the duty  to 
tell them  w hat to do, w hether they agree 
or not. Now, believe me, you cannot 
settle a  labor dispute by tears or prayers 
or urging. W hen you get a tough one 
where the parties have made up  their 
minds they will not agree, the only thing 
you can do is let them fight it out on 
the picket line or tell them w hat to do.

“W e don’t  w ant any court reviews of 
our orders,” declared Mr. Davis.

W ayne Morse, public mem ber, _ said 
that in his opinion no court has jurisdic

tion to review a W LB order. H e did 
not know how an aggrieved party  could 
test the legality of a W LB order. He 
expressed the opinion th a t even Congress 
could not stop the President from  seiz
ing plants in tim e of w ar as the constitu
tion grants him  th a t pow er.

Asked why he  refused to  join in  ap r 
proving the Ickes-Lewis settlem ent of 
the issues in  the coal strike, M r. Morse 
said the sole reason was his refusal to 
violate the board’s policy of refusing to 
review  cases while m en w ere ou t on 
strike. T he setdem ent in itself, he said, 
is satisfactory.

Asked w hether a 15-m inute lunch 
period w ould no t force the m iner to wolf 
his m eal and cause indigestion, Mr. Davis 
said:

Explains “L unch” Period

"The funny th ing about that is th a t a 
m iner does no t ea t any lunch in his 
lunch period. I t  is a rest period. They 
have periods of interruption of work 
m ade necessary by blast, setting timbers 
or w hat no t and they have the hab it of 
going to  their lunch boxes and  taking 
w hat they call a  ‘piece’ and  they eat 
their lunch d iat way, b u t the half-hour 
period in the m iddle of the day is a rest 
period. T he miners now will get a  15- 
m inute period instead of half an  hour. 
I  am talking about the m iner a t the 
face of the coal.”

Mr. Davis, in  response to questioning, 
said he w ould welcome a court review 
of the board’s pow er to order m ainte
nance of m em bership. T he board  be
lieves it has pow er to order the closed 
shop— b u t it  has decided no t to go any 
further than  the m aintenance o f m em 
bership clause w ith the provision under 
which a m em ber may w ithdraw  from a 
union w ithin 15 days after the order has 
been issued.

“A fter all,” said Mr. Davis, “the men 
cannot use the strike to fight for their 
rights during time of w ar, and the unions 
cannot call strikes. I t  is only fair to give 
the unions some feeling of security. The 
m aintenance of m em bership clause w ith 
its 15-day escape period does no t always 
work to  the advantage of the unions. W e 
know of many cases in w hich the escape 
clause has ruined the union.”

T he board is handling 600 dispute 
cases a  m onth. I t  is reviewing voluntary 
requests for wage increases a t th e  rate 
of 3000 a week.

Copper Recovery Corp. To 
Be Dissolved This Month

Plans are being com pleted to dissolve 
the C opper Recovery Corp. before the 
end of this year, John P. Sullivan an
nounced recently. T he corporation was 
formed in the spring of 1942 by  prom in
ent mem bers of the copper and b rass in
dustry a t the request of M etals Reserve 
Co. to act as its agent in  purchasing idle 
and excessive inventories of copper and 
copper-base alloys.
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W P B - O P A

P R I O R I T 1 E S - A L L O C A T I O N S - P R I C E S

W e e k ly  sum m aries o f  o rd e rs  a n d  re g u la tio n s , to g e th e r w ith  o f f i 

c ia l in te rp re ta tio n s  a n d  d irec tives , issued b y  W a r  P roduction  

B oard  a nd  O ff ic e  o f Price A d m in is tra tio n

INSTRUCTIONS

C A S T -IR O N  F U R N A C E S : R e c e n t 9  p e r  c e n t 
in c re a s e  a u th o r iz e d  in  m a n u fa c tu re r s ' sa le s  o f  
s te e l w a rm -a i r  a n d  c a s t- iro n  fu rn a c e s  ap p lie s  
o n ly  to  th e  fu rn a c e  p ro p e r  a n d  d o c s  n o t  ap p ly  
to  a n y  a u x ilia ry  e q u ip m e n t .

A L U M IN U M : A lu m in u m  fo r  th e  m a n u fa c 
tu r e  o f  b o tto m  b o a rd s  a n d  a d d i t io n a l  ty p e s  o f  
flasks m a y  b e  o b ta in e d  n o w  b y  p a t te r n  m a k e rs  
u n d e r  p ro c e d u re s  a n d  w ith in  th e  lim its , o u t 
l in e d  in  d ire c t io n  N o . 1 to  C M P  r e g u la tio n  
N o . 5 . A  p a t te r n  m a k e r  m a y  o b ta in  u p  to  6 0 0  
p o u n d s  m o re  o f  a lu m in u m  p e r  q u a r te r  fo r  u se  
in  m a k in g  p a t te r n s  th a n  is tu r n e d  in  to  h im  
in  th e  fo rm  o f  o b s o le te  o r  d e fe c tiv e  p a t te r n s  
w ith o u t  a p p ly in g  to  th e  W P B  b y  p la c in g  th e  
M R O  sy m b o l a n d  c e rt if ic a tio n  p ro v id e d  in  
C M P  r e g u la tio n  N o . 7  o n  h is  o rd e rs .

IN T R A -C O M P A N Y  D E L IV E R IE S : W ith - in  
c o m p a n y  d e liv e r ie s  a re  n o t  su b je c t to  th e  o rd e r -  
p la c e d  r e q u ire m e n ts  e s ta b lis h e d  in  d ire c tio n  
N o . 1 to  p r io r i t ie s  r e g u la tio n  N o . 1 8 . A  p r o 
d u c e r  m u s t  n o t  a c c e p t  a n  o r d e r  f o r  o n e  o f  th e  
p ro d u c ts  c o v e re d  b y  th e  d ire c tio n , i f  h e  h a s  
p u rc h a s e  o rd e rs  o n  h a n d  w h ic h  b e a r  e q u a l  o r  
h ig h e r  p r io r i ty  ra t in g s  o r  w h ic h  a re  p a r t  o f  a  
fro z e n  s c h e d u le  a n d  b e c a u se  o f  s u c h  o rd e rs  
h e  d o e s  n o t  b e l ie v e  h e  w ill  b e  a b le  to  fill th e  
n e w  o rd e r . T h e  d ire c tio n  d o es  n o t  a p p ly  to : 
O rd e rs  f o r  l is te d  p ro d u c ts  r e q u ir e d  f o r  M R O ; 
o rd e r s  p la c e d  w ith  o r  b y  p e rso n s  w h o  ta k e  
p h y s ic a l d e l iv e ry  o f  l is te d  p ro d u c ts  fo r  r e 
s a le ;  o rd e rs  f o r  u s e d  o r  s e c o n d -h a n d  p ro d u c ts ;  
o rd e rs  fo r  sp ec ified  p ro d u c ts  (g ro u p  B )  in  a n y  
c a se  w h e re  a l l o rd e rs  p la c e d  w ith  th e  p ro d u c e r  
fo r  d e l iv e ry  o f  th e  sam e  ite m  o n  th e  l i s t  to  th e  
c u s to m e r  in  th e  s a m e  c a le n d a r  q u a r te r  d o  n o t  
ex c e e d  $ 1 0 ,0 0 0 .

R A D IA T O R  V A L V E S : D ire c t iv e s  t h a t  p r o 
h ib i t  th e  u s e  o f  b ra s s  i n  m a n u fa c tu re  o f  r a d i a 
to r  v a lv e  b o d ie s  w ill  n o t  b e  w ith d ra w n  p r io r  
to  D e c . 3 1  b u t  th e y  m a y  n o t  b e  r e n e w e d  w h e n  
th e y  ex p ire  o n  th a t  d a te .  M a n u fa c tu re  o f  r a d ia 
to r  s u p p ly  v a lv e s  m a y  b e  re s u m e d  th e n  w ith 
in  th e  lim its  o f  m a te r ia l  a v a ila b le . M a n u fa c 
tu re r s  a re  c a u t io n e d  b y  W P B  to  a v o id  ex ces
s iv e  p ro d u c t io n  o f  v a lv e s  m a d e  o f  s u b s t i tu te  
m a te r ia l .  P ro p o se d  c h a n g e s  in  s c h e d u le  V I I I  
o f  o rd e r  Ł -4 2  w o u ld  l i f t  so m e o f  th e  re s tr ic tio n s  
o n  m a n u fa c tu re  o f  v a p o r  a n d  v a c u u m  h e a t in g  
sp e c ia lt ie s . M a n u fa c tu re rs  w is h in g  to  m a k e  r a 
d ia to r  s u p p ly  v a lv e s  s h o u ld  file  a  C M P -4 B  
a p p lic a t io n  fo r  th e  c o n tro lle d  m a te r ia ls  th a t  

.h e  d es ire s  to  h a v e  a l lo tte d  to  h im  fo r  th is  
p u rp o s e  fo r  th e  first q u a r te r  o f  1 9 4 4 .

W H O L E S A L E R S : W h o le s a le rs  ( a n d  r e ta i l 
e rs )  w h o  u s e  fo rm  W P B -5 4 7  (P D -1 X )  to
a p p ly  fo r  p r io r i ty  a s s is ta n c e  in  o b ta in in g  sc a rc e  
g o o d s  a r e  c a u tio n e d  n o t  to  o rd e r  s u p p lie s  o f  
th is  fo rm  f o r  m o re - th x ra . im m e d ia te  n e e d s . A  
s im p lifie d  v e rs io n  o f  th is  fo rm  is u n d e r  c o n s id 
e ra t io n  a n d  p ro b a b ly  w ill  b e  e ffe c tiv e  so m e tim e  
in  J a n u a ry .

S IL V E R : P e rm it te d  u ses  o f  T re a s u ry  s ilv e r  
fo r  e m b ro id e re d  in s ig n ia  a n d  b r a id  o n  o ffic e rs ' 
u n ifo rm s  is  d e f in e d  in  d ire c tio n  N o . 1 to  c o n 
s e rv a t io n  o rd e r  M -1 9 9 . T h is  d ire c tio n  w a s  
m a d e  n e c e ssa ry  b y  th e  re v o c a tio n  o f  p re fe re n c e  
r a t in g  o rd e r  P -1 3 1 , w h ic h  h e re to fo re  c o n tro lle d  
th is  m a te r ia l .

F O O D  M A C H IN E R Y : A p p ro v e d  o rd e rs  fo r  
fo o d  p ro c e s s in g  m a c h in e ry  a r e  d e f in e d  in  a n  
in te rp r e ta t io n  to  o rd e r  L -2 9 2  to  in c lu d e  o rd e rs  
w h ic h  b e a r  a  r a t in g  o f  A A -5  o r  h ig h e r  a n d  
w h ic h  a re  a s s ig n e d  o n  sp ec ified  fo rm s . T h e s e  
fo rm s  u s u a lly  in c lu d e  th e  n a m e  o f  th e  s u p 
p l ie r  a n d  v a lu a t io n  o f  th e  p ro c e ss in g  m a c h in e ry  
c o v e re d  b y  th e  o rd e r . H o w e v e r , i t  is n q t  n e c 
essary ' f o r  th e  p u rc h a s e r  to  co n fin e  h is  p u r 
c h a se  to  th e  s u p p lie r  n a m e d  b y  h im  p ro v id in g  
th a t  th e  m o d e l e v e n tu a lly  o b ta in e d  is  s u b s ta n 
t ia lly  th e  s a m e  in  s ize , o p e ra t io n  a n d  fu n c t io n , 
a n d  h a s  th e  s a m e  v a lu e  a n d  q uality ’ a s  th e  m o d e l

o r ig in a lly  s ta te d  in  th e  a p p lic a t io n .

W P B  R U L E S : R u le s , r e g u la tio n s  o r  o rd e rs  
o f  W P B  a p p ly  to  d e l iv e r ie s  a n d  u s e  o f  m a te 
r ia ls  in  th e  te r r ito r ie s  a n d  po sse ss io n s  o f  th e  
U n ite d  S ta te s  a f te r  th e ir  e ffec tiv e  d a te s , u n 
le ss  th e  o rd e r  o r  re g u la t io n  sp ec ifica lly  s ta te s  
t h a t  i t  is l im ite d  to  th e  c o n t in e n ta l  U n ite d  
S ta te s  o r  to  th e  4 8  s ta te s  a n d  th e  D is tr ic t  o f 
C o lu m b ia .

N A IL S : M a n u fa c u re rs  o f  a s p h a l t  s h in g le s , 
a s p h a l t  ro l l  ro o fin g , a s p h a l t  s id in g , a sb es to s  
s h in g le s , a sb es to s  s id in g , o r  c o rk  b o a rd  m a y  
u s e  th e  M R O  sy m b o l to  p u rc h a s e  s te e l n a i ls  
to  b e  d e l iv e re d  a lo n g  w ith  s u c h  p ro d u c ts  to  
b e  u s e d  in  a p p ly in g  th e m , i f  o rd e rs  fo r  su c h  
n a i ls  c a ll  f o r  d e l iv e ry  to  th e  m a n u fa c tu re rs  
a f te r  D e c . 3 1 , 1 9 4 3 . T h e  M R O  p ro c e d u re  m a y  
n o t  b e  u s e d , h o w e v e r , b y  s u c h  m a n u fa c tu re r s  
to  p u rc h a s e  m o re  n a i ls  th a n  a r e  n e e d e d  to  
a p p ly  th e  p ro d u c ts  d e l iv e re d  n o r  m a y  su c h

INDEX OF ORDER 
REVISIONS

S u b je c t D e s ig n a tio n s
A l u m i n u m ............................................. M - l - h ,  l
A n tim o n y  .................................................. M - l  12
B o ile rs , H e a t in g  ........................................L -4 2
C a sk e ts  .................................................   L - 6 4
H e a te r s ,  W a t e r ........................................L - I 8 5
L o c o m o tiv e s   L - 9 7 ,  a ,  b
R a k e s , G a rd e n  ........................................L -1 5 7
T i ta n iu m  O x id e  .....................................M -3 5 3
V a lv e s  ........................................................... L -2 7 2

P r ic e  R e g u la tio n s  

A n t i m o n y ................................................N o . 4 9 7

m a n u fa c tu re r s  in c re a s e  th e  a m o u n t  o f  s te e l 
n a i ls  d e l iv e re d  w ith  a n y  u n i t  o f  s u c h  p ro d u c ts  
o v e r  th e  q u a n t i ty  d e l iv e re d  w ith  s u c h  u n i t  d u r 
in g  1 9 4 3 .

A f te r  D e c . 3 1 , 1 9 4 3 , a n y  m a n u fa c tu re r  w h o  
c a n  p u rc h a s e  h is  s te e l  n a i l  re q u ire m e n ts  u n d e r  
th is  d ire c tio n , N o . 1 4 , to  C M P  r e g u la tio n  N o . 
5  m u s t n o t  g e t  th e m  u n d e r  o rd e r  M -2 1 -b -2 ,  
r e la t in g  to  s te e l w a re h o u se s  a n d  d e a le r s ,  o r  
u n d e r  a n y  o th e r  o rd e r  o r  r e g u la t io n  o f  W P B .

L ORDERS
H E A T IN G  B O IL E R S : G as -f ired  lo w -p re s s u re  

h e a t in g  b o ile rs  h a v e  b e e n  b ro u g h t  u n d e r  th e  
s im p lif ic a tio n  re s tr ic tio n s  o f  s c h e d u le  I I I  o f  
o rd e r  L -4 2 , F u s ib le  p lu g s , tri^-cocks a rid  ‘ m e ta l  
ja c k e ts  ( e x c e p t fo r  g a s .f ir e d  b u r n e r  b o i le r  u n its  
n e c e ss a ry  as  a  fu n c t io n a l p a r t  o f  th e  b o i le r )  
a r e  p r o h ib i te d  fo r  lo w -p re s s u re  h e a t in g  b o ile rs  
f ire d  b y  s o lid , l iq u id  o r  g as  fu e l .  ( L - 4 2 )

C A S K E T S : M a n u fa c tu re rs  o f  c a sk e ts  n o w  a re  
p e r m it te d  to  u se  % -p o u n d  m o re  s te e l th a n  th e y  
h a v e  b e e n  u s in g  fo r  jo in in g  h a rd w a re  a n d  to  
r e s u m e  th e  u s e  o f  w o o l fo r  o u ts id e  c o v e rin g  o f  
ca sk e ts . B y  in c re a s in g  th e  a m o u n t  o f  s te e l  th a t  
m a y  b e  u s e d  fo r  jo in in g  h a r d w a re  to  3 Vz 
p o u n d s  a n d  b y  d e c re a s in g  th e  a m o u n t  th a t  
m a y  b e  u s e d  fo r  n a i ls ,  sc rew s , h in g e s , c a tc h e s , 
a n d  th e  l ik e  f ro m  2  p o u n d s  2  o u n c e s  to  2  
p o u n d s , i t  h a s  b e e n  p o s s ib le  to  p e r m it  m a n u 
fa c tu re r s  to  u s e  a  m a x im u m  o f  ' 2 4  o u n c e s  o f  
s te e l f o r  c a sk e t h a n d le  a rm s  a n d  a t ta c h in g  
p la te s . (L - 6 4 )

L O C O M O T IV E S  : AU W P B  c o n tro ls  h a v e  
b e e n  re m o v e d  o v e r  u s e d  lo c o m o tiv es  a n d  u s e d  
in d u s tr ia l  c a rs . L im ita tio n  o rd e r  L -9 7 -b  h as  
b e e n  re v o k e d  w h ile  c o n tro l  o v e r  n e w  ra i l ro a d  
a n d  in d u s tr ia l  c a rs  h a s  b e e n  c o n s o lid a te d  u n d e r

o rd e r  L -9 7 -a .  C o n tro l o v e r  n e w  locomotives 
re m a in s  u n d e r  L -9 7 , fro m  w h ic h  restrictions 
co v e rin g  u s e d  lo c o m o tiv es  h a v e  b e e n  removed. 
(L -9 7 ,  a , b )

G A R D E N  R A K E S : E a c h  m a n u fac tu re r of 
g a rd e n  ra k e s  n o w  is re s tr ic te d  to  60  p e r  cent 
b y  w e ig h t o f  th e  v o lu m e  o f g a rd e n  rakes pro
d u c e d  in  1 9 4 0  o r  1 9 4 1 , w h ich e v e r is greater. 
P ro d u c tio n  in  1 9 4 4 , i t  is e s tim a ted , w ill be 
1 2 1 ,1 0 0  d o z e n  c o m p a re d  w ith  2 2 0 ,0 0 0  dozen 
in  1 9 4 3  a n d  2 0 1 ,9 0 0  d o z e n  in  19 4 2 . (L -157)

W A T E R  H E A T E R S : R e fe re n ce  to  "w ater 
b a c k s "  h a s  b e e n  d e le te d  from  th e  definition of 
" d i r e c t  f ire d  w a te r  h e a te r "  u n d e r  o rd er L-185 
s in c e  th e y  a re  p a r ts  o f  s toves  an d , as such, 
a re  c o n tro lle d  b y  o rd e r  L -2 3 -c . A ll h o t water 
s to ra g e  sy stem s  h a v e  b e e n  b ro u g h t under the 
ju r isd ic tio n  o f  th e  P lu m b in g  a n d  H eating  Di
v is io n , W P B . (L -1 8 5 )

V A L V E S : F lo w  d iv e rs io n  valves m anufac
tu r e d  fo r  u s e  in  th e  p a s te u riz a t io n  o f m ilk have 
b e e n  e x e m p te d  fro m  th e  res tr ic tio n s  of sched
u le  I  o f  l im ita tio n  o rd e r  cove ring  industrial 
ty p e  in s tru m e n ts . ( L -2 7 2 )

M ORDERS
A L U M IN U M : W P B  h a s  rem o v ed  the re

q u ire m e n t to  se c u re  a u th o r iz a t io n  to  cover de
liv e ry  o f  r e s tr ic te d  b a u x ite  to  m anufacturers 
o f  a lu m in a  o r  a b ra s iv e s  o r  to  cover delivery 
o f  a lu m in a  to  m a n u fa c tu re rs  o f  a lum inum  and 
ab ra s iv e s . M e th o d  o f  se c u rin g  au thorization  to 
d e l iv e r  r e s tr ic te d  b a u x ite  a n d  a lu m in a  to per
sons  w h o  in te n d  to  u se  i t  fo r  purposes other 
th a n  th e  m a n u fa c tu re  o f  a lu m in a , aluminum 
o r  a b ra s iv e s . T h e  p e rs o n  w h o  desires a  specmc 
a u th o r iz a t io n  to  a c c e p t d e liv e ry  o f  restricted 
b a u x ite  o r  a lu m in a  is re q u ire d  to  send  his order 
to  th e  A lu m in u m  a n d  M agnesium  Division ot 
W P B  to g e th e r  w ith  a  s ta te m e n t o f th e  specihc 
p u rp o s e  fo r  w h ic h  th e  m a te r ia l is to  b e  used, 
to g e th e r  w ith  a  s ta te m e n t th a t  th e  amount 
o rd e re d  w ill  ( o r  w ill  n o t)  ra ise  h is  inventory 
in  excess o f  a  6 0 -d a y  su p p ly . (M - l- h )

R e s tr ic tio n s  o n  th e  u se  o f  alum inum  have 
b e e n  e a se d  to  p e rm it its  em p loym en t in  uw 
m a n u fa c tu re  o f  b u se s  a n d  th e  fab rica tio n  o t cai- 
la p s ib le  tu b e s . ( M - l - i )

A N T IM O N Y : A n tim o n y  w ill b e  re leased  fcom 
a l lo c a t io n  a f te r  J a n . 1 , 1 9 4 4  D elivenes from 
p e rs o n s  o th e r  th a n  th e  M eta ls  Reserve ■ 
m a y  b e  m a d e  o r  a c c e p te d  b y  an y  person 
o u t  sp ec ific  a u th o r iz a t io n  from  th e  W P  ■ "  
te r ly  re p o rts  w ill b e  re q u ire d  in  o rder to  p 
m i t  th e  b o a rd  to  o b serv e  th e  position  of 
m e ta l .  (M -1 1 2 )

T IT A N IU M  O X ID E : P re fe ren c e  ratings be
lo w  A A -2  fo r  p u re  ti ta n iu m  diox ide have 
v o id e d  b y  W P B , ex c ep t on 
T h e  p u rc h a s e r  is  re q u ire d  to  certify  
o rd e rs , th u s  v a l id a t in g  w h a te v e r rah n g  the 
p u rc h a s e  c a rr ie s . N o n -m ilita ry  orders n o t Deiu 
in g  a n  A A -2  r a t in g  a re  to  b e  fiUed as non ^  
o rd e rs  to  th e  e x te n t th a t  supp lie s  are  
(M -3 5 3 )

P ORDERS
W A T E R  W E L L  M A T E R IA L S : A  new  order,

P -1 4 8 , ass ig n s  a n  A A -3  r a t“ g „“ „ b a se  of
... a llo tm e n t,-  n u m b e r  S -d . fo r^  t h ^ .  p

m a te r ia ls  b y  w a te r  w e ll d n l  ers. ^  ^
a n d  a l lo tm e n t n u m b e r  a re  v a lid  o y  supply.  
d r il l in g , ca s in g  a n d  r e i d  or other 
in g  w a te r  fo r  a g r ic u ltu ra l,  dom esbc, 
u se  in  r u r a l  a n d  su b u rb a n  areas.

T h e  o rd e r  d o es  n o t co v e r p i p e . f a r j g  t  
th e  s u r fa c e , ex c ep t fo r  appIy
th e  w e ll  to  th e  p u m p ,’ “ i* an 0tm ent num- 
to  p u m p s  o r  p u m p  P a rta- T h  h ase of either 
b e r  S -4  is in v a lid  fo r  t h e ^ t e d  at 
c o p p e r  o r  a lu m in u m  in  jnventones
th e  e n d  o f  C M P  re g u la tio n  b o -  i  ^  are 
o f  m a te r ia ls  p ro c u re d  u n  rating  and
re s tr ic te d  to  a  6 0 -d a y  su p p  y. ^  for :nain- 
a l lo tm e n t n u m b e r  a re  n o t  jj drillers
te n a n c e  a n d  re p a ir  o f  covcr irriga-
e q u ip m e n t . T h e  o rd e r  d  deep or
t io n  o r  d ra in a g e  p u m p s , ™ d  power
sh a llo w  w e ll  d o m ef ? c '  no f  fabricated  by 
p u m p s , o r  w a te r-w e ll  ^  A  o t B
p ip e  m ills . N o  item s  a p p e a r « «  bg ^ u g h t  
o f  p r io r i tie s  re g u la tio n  allotm ent
th ro u g h  a p p lic a t io n  o f  th e  ra ting



W P B - O P A

S t e e l  D i v i s i o n  O f f i c i a l s  D i s c u s s  

M i l l  M a i n t e n a n c e ,  R e p a i r  P r o b l e m s

Tell ind us try  a dv iso ry  com m ittee  m em bers th a t some m ach ine  

to o l m anu fac tu re rs  have open  m ach in ing  c a p a c ity . . . C ite  

e a r ly  d e liv e ry  o f s lag  pots. . . W ire  ro p e  o rd e rs  p la c e d  y e a r  

in advance . . . C ha in  de live ries  la g

num ber. W h e re  s p e c ia l a p p lic a t io n s  fo r  m a te 
rials o r p a r ts  a re  r e q u ire d  b y  a n y  o th e r  W P B  
order, they  ta k e  p re c e d e n c e  o v e r  p ro v is io n s  o f  
P-148. W h e re  ra t in g s  h ig h e r  th a n  A A -3  a re  
needed fo r  a  p a r t ic u la r  k in d  o f  m a te r ia l ,  a p 
plication s h o u ld  b e  s u b m it te d  o n  fo rm  W P B - 
541 to  th e  n e a re s t  W P B  fie ld  o ffice. (P -1 4 8 )

PRICE REGULATIONS
A N T IM O N Y : S pecific  d o lla rs -a n d -c e n ts  c e il

ing p rices  h a v e  b e e n  e s ta b lis h e d  in  a  n e w  
price s c h ed u le , N o . 4 9 7 . T h e  o rd e r  also  
covers 15 a n t im o n y  c o m p o u n d s . F o r  9 9 -p e r  
cent m e ta l (9 9  to  9 9 .8 % ) m a x im u m  d e liv e re d  
price is 1 4 .5 0 c  p lu s  c a r lo a d  f re ig h t fro m  
Laredo, T ex ., to  b u y e r ’s re c e iv in g  p o in t ;  fo r  
m etal 9 9 .8%  a n d  o v e r , w ith  m a x im u m  a rsen ic  
0.05%  a n d  no  o th e r  s in g le  im p u r ity  in  excess 
of 0 .1% , 1 5 c . T h e  1 4 .5 0 c  p r ic e  a p p lie s  a lso  
to 99 .8%  m e ta l a n d  o v e r, n o t  m e e tin g  sp ec i
fications fo r th e  1 5 -c e n t  m a x im u m  p r ic e . F o r  
all an tim o n y  n o t m e e tin g  th e  spec ifica tions  o f 
the tw o  p r in c ip a l g ra d e s , th e  ce ilin g  is  1 3 .2 5 c  
per p o u n d  o f a n t im o n y  c o n te n t. F o r  a l l sales 
of le ss -th a n -c a r lo a d  lo ts , p ro d u c e rs  o r  p ro 
ducers’ a g e n ts  m a y  a d d  th e  fo llo w in g  d iffe re n 
tials: Vjc p e r  p o u n d  fo r  1 0 ,0 0 0  lb . u p  to  a  c a r 
load; y2c fo r  2 2 4  lb . to  1 0 ,0 0 0  lb . ;  2 c  fo r 
am ounts less th a n  2 2 4  lb . O n  sa les  b y  d e a le rs , 
distributors o r  jo b b e rs , a d d  V2C, l c  a n d  3 c , 
respectively. A d d itio n a l c h a rg e  o f  Vic m a y  b e  
added on a n y  sa le  o r  d e l iv e ry  o f  an tim o n y  
m etal p a c k e d  in  ca ses  o r  boxes.

M axim um  p ric e s  f o r  a n t im o n y  ox ide , a n t i
mony su lp h id e , a n t im o n y  p e n ta s u lp h id e , n e e d le  
antim ony, g ro u n d  a n t im o n y  s u lp h id e , g ra n u 
lated an tim o n y  su lp h id e , a n t im o n y  fines, a n 
timony tr ic h lo r id e , a n t im o n y  ox y ch lo rid e , a n 
timony flu o rid e , a n t im o n y  la c ta te , an tim o n y  
pen tach lo ride , a n t im o n y  p o ta ss iu m  ta r tr a te ,  a n 
timony sa lt ( d e  H a e n s  S a lt)  a n d  an tim o n y  
salts a re  e s ta b lis h e d  a t  th e  h ig h e s t le v e l 
charged on  a  d e l iv e ry  m a d e  d u r in g  M arch , 
1942, to  a  p u rc h a s e r  o f  th e  sam e  c lass; o r, 
if n o t su ch  d e l iv e ry  w as  m a d e  d u r in g  th a t  
m onth, th e  h ig h e s t o f fe r in g  p r ic e . M axim um  
prices fo r  n e w  se lle rs  m u s t b e  a p p ro v e d  b y  
OPA an d  m u s t b e  in  l in e  w ith  M arch , 1 9 4 2 , 
levels. (N o . 4 9 7 )

Special Allotments M ade 
For Heating System Controls

A special allotm ent of controlled m a
terials has been provided for the m anu
facture of certain heating  system controls 
at the request of the Office of Civilian 
Requirements fo r the  purpose of con
serving fuels. M aterials w ere provided 
for the m anufacture of the following do
mestic tem perature controls: 200,000
barometric dam pers for space heaters 
and 400,000 barom etric dam pers for cen
tral heating plants; and the following 
commercial tem perature controls: 5000 
control sets composed of outside-inside 
thermostats, motors, linkages, valves, re 
lays, transformers; 15,000 control sets 
composed of therm ostats (inside) motors, 
linkages, valves, relays, transformers;
lo,000 barometric dampers.

Manufacturers desiring to  produce any 
specified num ber of the above types of 
equipment should file im mediately a sep- 
arate^ CMP-4B application under code

0-394, “H eating System Controls” and 
mark the application “F uel Conservation 
Drive Controlled M aterials” in the upper 
border of the form.

Manufacturers, are free to distribute 
and sell the above listed beating  system 
controls w ithout a priority rating if they 
are built of “F uel Conservation Drive

ontrolled M aterials”, since they are 
“  on schedule A of order L-79.

M em ber 13, 1943

STEEL casting deliveries are becom
ing worse, according to a report sub
m itted by a mem ber of the Steel Mill 
M aintenance and Repair Industry Ad
visory' committee of the W ar Production 
Board a t its recent meeting. A plant 
whose normal capacity is 2100 tons a 
month is producing only 1300 to 1500 
tons a m onth due to m anpower shortage, 
the report said. Production schedules 
of tha t p lan t and several other plants 
in  the same section apparently are being 
pushed back constantly.

O ther subjects discussed a t the m eet
ing included slag pots, wire rope, chain 
and shipping containers. In  connection 
w ith tire latter, it was felt th a t control 
of fiber and fiberboard shipping con
tainers may be eased and tha t require
ments will be m et fully.

Three plants have been able to offer 
8-weeks’ delivery on slag pots and one 
p lan t has been able to offer 7-weeks’ 
delivery, replied Frank A. W eidm an, 
WPB Steel Division and governm ent 
presiding officer of the committee. Sev
eral plants offering similarly early deliv
ery are in the committee m em ber’s dis
trict, he pointed out. W ith relaxation of 
dem and for machine tools, some m achine 
tool manufacturers have open machining 
capacity.

W ire Rope D em and Heavy

Production of wire rope has had  to 
be scheduled so far ahead that steel 
producers m ust place their orders a t 
least 6 to 12 months in advance, Mr. 
John P. Barclay, W ire Rope and Strand 
Section of the Steel Division, told the 
committee. The chief difficulty experi
enced by steel producers is dieir ina
bility to obtain delivery of wire rope in 
the specified lead time as set up  in sched
ule II I  of CMP regulation No. 1.

The actual lead time required by most 
producers is a t least two to three times 
the specified lead time. This means that 
orders placed requesting delivery in 75 
or 105 days, or sooner, are extended to 
four, five, and six months and, in some 
cases, beyond.

I t  was suggested a t the m eeting tha t 
orders for usual requirements should be 
placed for a t least 12 months in advance. 
This would assure "the steel producer of 
entering the wire rope producer’s sched
ule for the later months in which an 
opening existed for the entry of the or
der under CMP regulations.

For the earlier months in which sched
ules are fully loaded, the W ire Rope and 
Strand Section will arrange for the place

m ent of that portion so as to  satisfy the 
steel producer’s schedule of require
ments. This requires only tem porary 
relief in the im m ediate months in which 
difficulty is experienced, and  in later 
months no difficulty should be  experi
enced providing the steel producer m ain
tains his order placem ent a t least 12 
m onths in advance. Special emergency 
requirem ents can be  satisfied by a direc

t iv e  on some producer who can m eet 
the delivery imposed on the emergency 
need for w ire rope.

The W ire Rope and  Strand Division 
w ill do its utm ost to see tha t w ire rope 
requirem ents of steel m ill m aintenance 
and repair are m et, even to the point of 
issuing a directive upon a  specific sup
plier, if satisfactory delivery cannot be 
obtained otherwise, Mr. Barclay assured 
the committee.

Facilities Are E xpanded

T here are 18 producers of w ire rope 
and additional facilities are being brought 
in. D em ands are increasing, how ever, 
a t a greater ra te  than production. W ith 
the advance of m ilitary operations in 
E urope and  developm ent of lend-lease 
orders for equipm ent in territory  for
m erly occupied by the Axis, production 
has had  to be increased from 14,000 to
15,000 tons a  m onth in 1942 and  to 
about 25,000 tons a m onth  now.

O ne com m ittee m em ber reported  tha t 
requirem ents for all the popular sizes 
and  some of the less popular sizes fo r 
general m ill use are fairly w ell cov
ered bu t that about 20,000 feet of 6 x 20, 
one-inch rope will be required  fo r ore 
bridges and  docks a t the opening of the 
next lake navigation season, about the 
m iddle of M arch, 1944. Producers 
should know their average m onthly re
quirem ents for a fu ll year ahead  and  as 
fa r in advance as 1945.

Chain deliveries are from 6 to  10 
m onths behind now, depending upon 
size. Best service can he obtained by 
staggering orders over as long a period 
as possible.

Authority of WPB Regional 
Offices Extended Further

W ar Production Board regional offices 
have been authorized to  approve or deny 
construction projects involving produc
tion m achinery and  processing equipm ent 
w hen the dollar value involved is less 
than  $10,000.
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n o w  —  t h e v r e  b u s i e r  t h a n  e v e r

The b a tte ry  o f M u lt-A u -M a tics  you  see here has been s tead ily  a t w ork 

since 1938. It has m ade m any d iffe re n t au tom ob ile  pa rts  fo r  its m aker. 

Right now , it  is h e lp ing  to  bu ild  w e ll-kn ow n  a irp la n e  engines.

The p o in t to  notice is this: E v e r y  M ult-A u-M allc  In serv ice  r e p la c e s  se v e ra l  

s in g le  sp in d le  m achin es.  Since th e ir h igh e r ou tpu t and  lo w ered  production  
tim e m ade them  p ro fita b le  even when the re  was no m anpow er shortage 

. . . w o u ld n 't it  p a y  you  to d a y  to  ge t a M u lt-A u -M a tic  tim e-study fo r  your 

most u rgen t jobs?
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Indus try  re -e m p lo y in g  ve terans d ischa rged  from  a rm ed  services. 

. . . M o re  a tte n tio n  is b e ing  p a id  to  c iv ilia n  goods re q u ire 

ments. . . F o rd  to  m ix  some a n th ra c ite  s lack w ith  lo w -v o la tile  

coa l to  im p ro v e  coke q u a lity

REHABILITATION of war veterans 
is one of those tilings w hich industry has 
had on its list of postw ar “musts,” bu t it 
is turning ou t th a t the problem  is a t 
hand right now. L iterally thousands of 
soldiers, sailors and  marines are being 
repatriated for a variety of physical and 
mental reasons; their re-absorption into 
industry w ith w hich they may have been 
familiar in prew ar days is one of the best 
ways to clear up the neuroses w ith which 
many of these veterans are beset.

About 10 per cent of the 10,268 men 
inducted into the arm ed services from 
16 Fisher Body plants have been re
employed, and in  addition another 300 
returned servicemen, not form er em
ployes, are now  a t work for Fisher. In 
the Detroit area 470 form er employes 
had returned to w ork as of the first of 
November.

Men released through medical dis
charges are generally w ell recovered from 
injuries sustained in  action. The offer of 
immediate em ployment helps to bolster 
mentalities w hich active campaigning 
may have frayed around the edges. A 
carefully supervised program  of fitting 
such men to  jobs w ithin the limits of 
their capacities is one essential to success
ful rehabilitation.

Attention T urning to Civilian Needs

Another rehabilitation w hich impends 
is in the field of civilian requirem ents, 
many of which have been shut off in the 
interests of w ar production. Now that 
materials are more readily available and 
war contracts are tapering  in some 
categories, attention is turning to civilian 
needs. A Civilian Requirem ents Commit
tee, keyed to advise the W PB of local 
ueeds for consumer goods, commodities 
arid services under w artim e conditions 
and also to handle m ajor civilian supply 
problems, has been established for the 
Detroit region, and  is the  first of 104 
such groups to be set up  throughout the 
country.

As outlined by James E . Wilson of the 
ucal WPB office, the comm ittee will 

make recommendations on the need for 
Production of essential civilian goods and, 
y means of surveys and  reports reveal 

where shortages are affecting the war 
ejtort. As the w ar requirem ents picture 
changes, these reports w ill reflect condi- 
"°ns rapidly to  the W PB. T he commit- 
ee j  as a co-ordinating group between 

Producers and distributors of civilian 
Products. Personnel includes representa-

W tA  0m the FH A > OPA> 0 D T > W M C > 
LB and W PB, plus others from repre-

entative civic associations, utilities, labor 
n industry. Industrial m em bers are as- 

- iate(J with leading electrical, plum b
ic and hardware jobbers here, 

r substitution of anthracite slack
ir , ^ - v°latile coal, a m easure sched- 
e for adoption shortly, w ill effect a

saving of 225 tons of coking coal daily 
a t the Rouge plan t of Ford  M otor Co. 
In  addition, tests show an im provem ent 
in the quality of the resulting coke. The 
saving represents 5 per cent of the total 
tonnage of coal coked daily a t the Rouge.

Formerly regarded as im practical for 
coking purposes, since coke m ade ex
clusively from anthracite slack is lack
ing in metallurgical and structural p rop
erties, laboratory tests revealed that when 
it  is fused in small quantities w ith other 
coal anthracite imparts added toughness 
to the coke.

Ford  uses tens of thousands of tons of 
high-volatile coal from the Pond Creek 
mines in eastern Kentucky. Low-volatile 
coal, used in lesser amounts, comes from

25,500,000 AUTOS
Almost two years after the 

automobile assembly lines were 
stopped, about 24,500,000 cars 
rem ain in  use by private owners, 
and about another million are in 
storage and in  the hands of deal
ers, a total about equal to the en
tire supply a t the beginning of 
1940, according to Charles L. 
D earing, director of the Office of 
Defense Transportation’s Division 
of Review and Special Studies.

This represents a net loss of 
from 2,000,000 to 2,500,000 cars 
scrapped during two years of war, 
since there were some 28,000,000 
private automobiles when the war 
began.

western Virginia, while all anthracite 
slack is being shipped from Scranton, 
Pa., mines.

W ar production at Nash-Kelvinator 
plants for the year ended Sept. 30 in 
dollar volume was approximately $185,- 
000,000, or close to half a million dollars 
daily, making the year the greatest in 
history of the company. The total ex
ceeded by $63,000,000 the previous 1941 
high. Projecting current production into 
the months ahead, it is estimated tha t the 
next 12-month period should see a total 
of $350,000,000 produced.

Nash reached its peak propeller pro
duction schedule two months ago, and 
top output of the big P ratt and W hitney 
engine will come sometime next year. 
Schedules also call for mass production 
of helicopters sometime during the com
ing year. Despite the record gross volume 
oA m siness for the past year, N-K profits 
were only $286,000 beyond those of a 
year ago, amounting to  $4,115,550.

General Motors announces its 116 
plants are now turning out w ar material 
a t a rate exceeding $12,500,000 worth

daily. In  terms of dollar value, produc
tion for this year will just about double 
that for last year, bu t in terms of physical 
volume, w ill be 2.4 times last year’s total, 
indicating the degree to w hich costs have 
been reduced. Almost half of the add i
tional production achieved in 1943 rep
resents new  contracts entered into this 
year or late in  1942.

GM employment now averages around 
500,000, including 114,000 women. I t  is 
interesting to  note tha t out of this half
million employes, 40,000, or 8 per cent, 
are working in GM plants outside the 
U nited States— in Canada, England, 
Australia, India, New Zealand, South 
Africa and Egypt.

There is a  lot of argum ent and specu
lation over the postwar fu ture of the 
Army’s jeep, and its forthcoming air
borne successors, for w hich the Army, 
by the way, w ould like a good name. 
Estim ates indicate tha t there have al
ready been produced close to 600,000 
of the little rough-and-tum ble cars, and 
battle casualties still w ill leave a  sub
stantial portion of them  usable, if any
one wants them.

Considered opinion is tha t only limited 
num bers of them  will ever find popular 
acceptance in this country. T he jeep 
fundam entally was designed to travel 
where the going is roughest, w here trails 
take the place of roads. The postwar 
U nited States likely will see renew ed 
emphasis on superhighways and  exten
sion of paved roads into rem ote areas, so 
there is not m uch point to "roughing it” 
on super highways w ith a jeep. However, 
in many sections of the world— South 
America, China, Africa, Russia, for 
example— the jeep should find ready ac
ceptance.

P lan To Produce Postw ar Jeep

T he W illys-Overland people, even 
w ithout the enthusiastic J. W . Frazer, 
w ho has now been succeeded in the presi
dency by Board Chairm an W ard Cana- 
day, still are all out for the jeep or some 
vehicle like it in this country. They are 
even making plans to offer civilian- ver
sions of the jeep in various styles, and 
foresee a large m arket in rural areas.

This departm ent’s bets are still on the 
. full-size car and not the jeep. From  the 

standpoint of com fort and  roadability, 
the Army’s m idget just cannot compete, 
as any soldier who has had  to ride in 
one all day will groaningly attest. The 
decentralizing and suburbanizing of the 
U nited States w hich should follow the 
war will dem and autom otive transporta
tion which is fast, com fortable and  p re 
sentable.

Incidentally, argum ents over how  the 
jeep came to be called thus should be  set 
a t rest w ith the authoritative disclosure 
th a t the nam e evolved from th e  initials
G. P. the Army Q uarterm aster Corps ap 
plied to the original D odge general-pur
pose comm and-reconnaissance car. I t 
was the original jeep, and  w hen the new  
American Bantam -Ford-W illys creation 
began to be received in quantities, the 
name switched to  the smaller car and 
has stuck since. Originally supposed to
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have been bu ilt to w eight lim it of 1325 
pounds, the jeep was rushed through 
under pressure and cam e out closer to 
2000 pounds. At the time, the Army was 
no t too concerned about the weight, 
merely w anting a rugged vehicle in 
quantities, and  the jeep quickly proved it
self by w earing out the toughest Army 
drivers over obstacle courses. Early tests 
w ere m arred  by only one untow ard in
cident— a test driver becam e marooned 
in a w ater obstacle because of a too-slow 
start and had to be tow ed out.

Standardize Gas for Vehicles

W ar D epartm ent announces th a t an 
all-purxrose all-w eather gasoline of 80- 
octane rating  has been m ade standard  for 
all Army G round Forces vehicles, rang
ing  from jeeps to  tanks. I t  was developed 
through three years of experim ent by  the 
fuel and  lubricants division of the Q uar
term aster General’s office working in co
operation w ith the O rdnance D epart
m ent and the oil and  autom otive in 
dustries.

I t was form erly necessary for the Army, 
in every procurem ent of gasoline, to 
specify the exact area in w hich it would 
be used, and the tim e of year, thus p re
cluding a flexible supiply system in the 
various theaters of operation. Also it 
m ade impossible, in  the event of an 
emergency, the rerouting of a sliixrment 
of gasoline destined for one area to  an
other area w ith  different climate. Three 
years ago, three different octane ratings

w ere used in gasoline— 91-octane avia
tion gasoline for tanks, 80-octane and 
72-octane. In  the first move tow ard stand
ardization, tank engines requiring 91- 
octane w ere redesigned to oi>erate w ith 
80-octane. Because they could not be 
low ered m uch fu rther w ithout sacrificing 
efficiency of perform ance, it was decided 
to standardize on 80-octane for all 
vehicles.

New  gasoline specifications also take 
care of the problem  of stability, a factor 
w hich is no t so im portant in civilian 
gasoline as in  m ilitary fuel because the 
rate of consum ption of the form er is 
high enough to avert the necessity of 
long storage. Furtherm ore, there is little 
storage of civilian gasoline in containers 
as sm alt as the 55-gallon drum s and  5- 
gallon cans the Army requires for field 
use.

One - of the largest continuous nickel 
p lating  installations ever bn ilt has been 
erected in a D etroit p lan t in  connection 
w ith a secret w ar assignment.

Albion M alleable Iron Co., Albion, 
Mich., has been granted a D PC  loan of 
$1,500,000 for im proving and m echaniz
ing its foundry to perm it doubling p ro 
duction of m alleable castings for trucks 
w ith m inim um increase in m anpow er re
quirements.

Considerable grum bling is heard  over 
D etro it being designated a No. 1 critical 
area for m anpow er, precluding the plac
ing of additional w ar contracts here. 
M any are convinced the district’s plants

DISABLED VETERAN AT W O R K: W ith  jobs fo r  d isab led  veterans sla ted 
to  becom e one o f the  pressing prob lem s o f the  th ird  y e a r o f w a r, S tude- 
b a ke r C orp ., South Bend, Ind., discloses it a lre a d y  has h ired  six w earers 
o f the  Purple H eart in a d d itio n  to  several ex-servicem en w ith  m edica l 
d ischarges fo r  reasons o the r than  com bat w ounds. Here Paul Krouse, 
19, whose le ft arm  was am pu ta ted  as a resu lt o f  a gunshot w ound 
rece ived as he was ca rry in g  the litte r o f a com rade, d irects a newcom er 

to  the p la n t em p loym ent o ffice

could take on a sizable chunk of addi
tional orders.

Two Packard engineers have just re
tu rned  from  a flying visit to England 
w here they inspected Rolls-Royce opera
tions w ith a  view  to exchanging informa
tion on British and American practices. 
I t  is a safe bet they gave more than they 
absorbed.

W ar Department Organizes 
Readjustment Division

C ontract Term ination Branch and the 
Redistribution and Salvage Branch of 
H eadquarters, Army Service Forces, 
have been brought together in a new di
vision to be  known as the Readjustment 
Division, the W ar D epartm ent has an
nounced. T he new  division is headed 
by Col. D. N. H auseman, Ordnance De
partm ent, who has been chief of the 
Philadelphia O rdnance District.

M anpower Situation Shows 
Improvement on West Coast

A saving of 97,000 workers required 
for W est Coast shipyards as a result of 
the operations of the W est Coast man
pow er program  has been announced by 
Paul V. M cN utt, chairman, War Man
pow er Commission. A t tire same time, 
a ircraft employment, the decline o 
w hich in June, July and August had 
th reatened  production and led to inau
guration of tire plan, turned upward. 
Tw o of the most critical plants have 
asked to have their referrals reduced.

Predicts Postwar Diesel 
Engine of Lower Cost

Certain fundam ental diesel engine re
quirem ents can be  accurately predicted 
th a t the m arine diesel of the fu u 
m ust be bu ilt in less weight, require 
less space and be provided at a ow 
first cost, Gordon Lefebvre, Presid® 
and  general manager, Cooper-Besscmer 
C o rp ! Mt. Vernon, 0 „  told the Some* 
of N aval Architects and Marine Eng 
neers m eeting a t New York recently.

H e stated the greatest stride m e 
reduction of w eight and space ha 
m ade by an  increase of r° tab^  p 
and by the employment of h igh«  
ings, particularly through supercharging
and  th a t this type of 
ready fully demonstrated its rehab h 
H e added  tha t engines have bee 
veloped w hich will operate even ^
r.p.m . and at high supercharged ratings
w hile handling heavy bunker fuels.

Mr. Lefebvre analyzed A e ^ t i o n  
m arine diesel design an .Qr uses
and discussed a t lengt i based
expected in the postwar penod b j
on five factors: ’ g f  ¿ t -
formance, stable peace i predic-
w ar shipping outlook, an hjtects
tions of some of the leading arcn 
and  m arine engineers.
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^/hat u s e r s  w a n t  i n

P O S T W A R

M a c h in e  T o o l s ?

V E R S A T I L I T Y  w i l l  l i e  a  p r i m a r y  r e q u i r e m e n t

of many machine tools sold in the postwar period . . .  but versatility 
achieved without sacrificing high production rates and low production 
costs. Following every war, old products become obsolete and new 
products are developed with startling speed. Manufacturers must have 
machines which can be quickly and easily adapted to new purposes.

Exceptional versatility is characteristic of many machines equipped 
with Vickers Hydromotive Controls. The hydraulic method of con
trol and power application is inherently the most flexible. There 
are more than 5,000 Standardized Vickers Units that can be com
bined to exactly supply every hydraulic power and control function:

(1) a n y  f e e d  r a t e  (4) a n y  s e q u e n c e  o f  m o t io n s
(2) a n y  t r a v e r s e  r a t e  (5) a n y  a c c e le r a t io n  o r  d e c e l e r a t i o n  
(5) a n y  r p m  (6) a n y  th r u s t

Vickers Application Engineers will be glad to discuss how the ver
satility and the many other advantages of Vickers Hydromotive Con
trols can be applied to your machines.

V l C K E R t  I n c o r p o r a t e d  •  1 4 8 0  O A K M A N  R L V D .  •  D E T R O I T  5 2 ,  M I C H I G A N
A pplication  Engineering O ffices:

CHICAGO • CLEVELAND • DETROIT • LOS ANGELES • NEWARK • PHILADELPHIA • ROCKFORD • TULSA • WORCESTER

CONSTANT D aJVERV CONTROL VARIABLE DELIVERY 
PUMPS ASSEMBLIES PUMPS

Representative of More 
f  than 5,000 Standardized Vickers 

Units for Every Hydraulic Power 
k and ControI'Function

★

FLUID
MOTORS

VOLUME CONTROLS

December 13, 1943 95



W I N G  TIPS.
B re a th ta k in g  a irc ra f t  p ro d u c tio n  re c o rd  o f N o v e m b e r a ll  the  
m ore  n o te w o rth y  in  v ie w  o f the  fa c t u n it w e ig h t o f c o m b a t c ra ft  
has been c lim b in g  s te a d ily  a n d  n ow  is o ve r 8 0 0 0  pounds. Some  
s lo w in g  dow n  th o u g h t l ik e ly

PR O D U C TIO N  of 8789 airplanes in 
N ovem ber set a new  record for the Amer
ican aircraft industry and its co-ordinated 
suppliers, bringing current ou tpu t to an 
annual rate of be tter than  105,000 units 
and  pointing 1943 production to a total 
exceeding 85,000. This breathtaking 
achievem ent is all the  m ore noteworthy 
w hen it  is realized tha t the un it w eight 
of com bat aircraft has been climbing 
steadily this year and is now well over 
8000 pounds. M ounting num bers of heavy 
4-engine bom bers, over 1000 of w hich 
w ere com pleted in Novem ber, are the 
answer.

By the end of this year the industry 
can look back a t a w ar production record

w hich will show assembly of over 170,000 
airplanes in  five years, and  ahead to a 
year which, barring sudden term ination 
of m ilitary activities in Europe, should 
see airplane ou tpu t pass the 120,000 
figure. H owever, it  would be a bad  
gamble to b e t on any such eventuality, 
even though physically it could be done 
easily. T he difficulties attending the de
ploym ent, staffing and  servicing another
100,000 com bat planes, plus the doubtful 
need of any such trem endous quantities, 
w ould seem to forecast a slowing of cur
ren t production levels. Changeovers to 
new  models also will have a retarding 
effect.

Analyzing the figure of 1000 heavy

SALVAGE INSTRUMENT: C entrifuge  a t the  P ra tt &  W h itn e y  a irc ra ft 
eng ine  m ach in ing  p la n t o f C hevro le t is an  e ffec tive  sa lvage  instrum ent, 
rec la im ing  a b o u t 850 ga llons o f cu tting  o il d a ily . A p p ro x im a te ly  11 
tons o f a lum inum  chips an d  3000 pounds o f m agnesium  chips pass th rough  
m achines like  this each d a y . The inne r cham ber ro ta tes a t 600  r.p .m ., 
th ro w in g  cu tting  o il c ling ing  to  the  chips th rou gh  the p e rfo ra tio ns  in 
the  side o f  the  con ta in e r in to  a sump. A lum inum  chips an d  the 50 tons 

o f steel chips co llec ted  d a ily  a re  sh ipped to  smelters

bombers, built in  November, makes ap
paren t the large share which Ford’s 
W illow  Run bom ber p lant is contributing. 
T he tw o principal heavy bombers now 
being supplied are the B-24 Liberator 
and  the B-17 Flying Fortress, with per
haps a  handful of Boeing’s new B-29 in
cluded. T he Fortresses are being sup
p lied  by Boeing, Douglas and Vega (now 
known as Lockheed plan t A) on the 
W est Coast, while the Liberators are 
stream ing from Consolidated plants in 
San Diego, from Douglas, North Ameri
can and Consolidated plants in the South
w est, and  from W illow Run the latter 
supplying knockdowns for assembly in 
the Southwest. If  the total output of all 
these p lants is 1000 a month, then Ford 
m ust be  supplying nearly a third of them, 
flyaways and  knockdowns, from the 
M ichigan bom ber hatchery, a fact which 
m ust confound some of the old-line air
craft builders.

N ot m any of the new  Boeing B--9 
bombers, for long-range, high-speed, 
high-altitude work have yet been or
ganized into battle  echelons, but cyder 
die driving force of Brig. Gen. L- B. 
W olfe they will soon appear over Europe 
and  elsewhere. General Wolfe—affec
tionately known as “K.B.” to his friends 
and associates in  the industry and in the 
Air Forces, and  likely to be known more 
appropriately in time as K.B-29. -—is 
devoting about all his time to this project, 
including both m anufacturing and oper
ational phases. Keen-eyed spotters in van- 
ous sections of the M idwest have seen 
th e  new  ship in  flight and report it re 
sembles closely an oversize Flying 
Fortress. B ut it embodies many surprises 
not found in  th e  familiar B-17.

C oncentrate on One Super-Bomber

Originally the B-29 was not the only 
super-bom ber being planned by the A "  
for early com bat work. Consolidated. h 
a similar ship in the test phases and re
portedly was going to build it at
Diego. However, the Air Forces in recen 
mondis has decided to concentrate

models and more of them so ap
parently the Consolidated bomber h 
been tabled  for the time being Further 
more, a  crackup in the early test stages
d id  no t help progress any. ,

Another large 4-engine Pressunze 
airplane— the Lockheed ConsteUabon o
C-69— w hich early this-year entered die
p re lim in ary  p roduction  stage, 
fo r la te r  use as a troop transport^ n h *  
p ita l sh ip , now has been 
favor of co ncen tra ting  m en, m 
m ate ria ls  a t th e  Lockheed BurbanK,
Calif., p lan t on “der ^  P„38
fel” as th e  Germans call the dead y 
pursu it and  long-range escort plane, 
new  hangar a t the Union Air 
in B urbank was being fitted outJ  , er of 
ing the Constellation an afivc_fold ex. 
them  w ere started, bu ^  ^  resu]ted in 
pansion in orders for the qhe
suspension of the bl|  Wright
Constellation was fitte Jeve]0ping
R3350 radial engines, each devei p

around 2200 horsepower.
Similar engines were installed w
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Electric furnace alloy steel w ill be available from  our electric 
furnace plant for late January melting and February delivery .

T h i r t y - o n e  y e a r s ’  e x p e r i e n c e  i n  m e l t i n g  a n d  

r o l l i n g  a  l a r g e  r a n g e  o f  a n a l y s e s — i n  m a n y  

c o m b i n a t i o n s *  T h e  A n d r e w s  S t e e l  C o m p a n y  

e n j o y s  a  n a t i o n a l  r e p u t a t i o n  f o r  u n u s u a l l y  

h i g h  q u a l i t y  a n d  e x c e p t i o n a l  s e r v i c e *  T r y  i t !



W I N G  T I P S

THIRTY TIMES FASTER: W ith  388 closely co -o rd in a ted  punches in this 
Boe ing-designed punch press, bom b b a y  w a lk w a y  pa rts  fo r  F lying 
Fortresses can be tu rned  ou t 30  times fas te r tha n  p rev ious ly . Tool P lanner 
John C ra b ill o f the Sea ttle  p la n t o f Boeing A irc ra ft  Co. checks the  punch 

d ie  in op e ra tion . N E A  photo

characteristics of the P-40, bu t on a 
larger scale, w ith  greater rate of climb, 
h igher speed, higher altitude, much bet
ter arm am ent. H is tieup w ith General 
Motors w ould seem to make it certain the 
plane will be Allison-powered as was 
the original P-40.

Another outdated  pursuit plane, which 
to some extent shared the climb deficiency 
of the early P-40, is the Bell Airacobia or 
P-39. Bell A ircraft plants in Buffalo for 
some months have been in process of re
tooling for a  new  m odel fighter which will 
em body a low-drag wing and Allison en
gine w ith  tw o-stage supercharger making 
it efficient a t any altitude up to 38,000-
40,000 feet. A bout half the total produc
tion of tire P-39 Airacobra has gone to 
Russia w here the plane has been particu- . 
larly effective as a ground-strafing tank- 
buster, supplem enting the activity of the 
famous Russian Stormovik fighter plane, 
said to be  one of the best armored 
cannon - bearing . (75  - millimeter) and 
rocket bom b planes in tire war. The new 
Bell fighter has been assigned an AAF 
identification num ber.

Still unm entioned in official comment 
on new  aircraft is tire Northrop night 
lighter w hich was under development 
early this year. Reportedly it was to make 
extensive use of magnesium sheet in its 
fuselage skin, b u t lack of any recent in
formation on the plane suggests it may 
have been dropped by the AAF.

A nother m inor aircraft mystery which 
is now cleared up is the status of the 
Consolidated P4Y two-engine patrol 
bom ber w hich this spring was supposedly 
going into production a t a New Orleans 
p lan t taken over by Consolidated Vultee 
a t th e  request of the Navy Department, 
a fter cancellation of the Nash-Kelvinator 
contract for building Sikorsky flying boats 
a t th a t location. There was nothing 
particularly secret about this plane. One 
had  been built by Consolidated on the 
W est Coast and it was known simply as 
the M odel 21.

Analysis of the ' postwar possibilities 
of export and  im port freight by air, com
piled  by a University of Chicago econom
ist, is discouraging to say the least. After 
studying scores of commodities wme i 
conceivably m ight be handled profits y 
by air transport, he concludes that lo  , 
000 tons a year is the maximum to be ex
pected, including both exports and im 
ports. This volume could be handled 
easily by a fleet of fewer than 500 Clip
per planes. Even assuming air 
rates could be cut from the presen 
cents a ton-mile to, say, 15 cents, ocean 
going freighters would hold a o0 to 
vantage over air transport.

T he outlook for requirements to satis y 
even a broad expansion of 
travel and air express is not m 
brighter. W ith  an assortment of 200,0
odd airplanes in the h a n d s o f th e m d iW
services, it seems likely that there may 
be  25,000 or more which can be 
verted  readily, even assuming n 
gines are needed, to 
po rt uses. On top of this Q m.
a  likely surplus of perhaps 250,000 
plete  spare engines and propellers.

/ T  E E L

Army’s supersize flying laboratory, the 
D ouglas B-19. N othing has been heard 
of this tremendous craft since its initial 
flight on the W est Coast a couple of 
years ago, b u t travelers past the W ayne 
county airport near D etroit have seen it 
parked there for a long tim e now'. I t  is 
reportedly being fitted w ith four of the 
new  Allison 3420 engines, 24 cylinders 
each, for test purposes. G reat things are 
heard  of this engine’s possibilities, one 
com m ent being to  the effect it w ill de
velop som ething like 3300 horsepowmr on 
bursts. The 3420 designation represents 
cubic inches of displacem ent, just as the 
R3350 designation on the 18-cylinder 
W right radial connotes its displacem ent. 
Thus the 24-cylinder Allison has 70 cubic 
inches m ore displacem ent than  the high- 
pow er W right radial. These two en
gines, plus a new  P ratt & W hitney for 
w hich the P&YV plants a t H artfo rd  are 
now retooling, are the last words in  pres
en t high-horsepow er engines.

Conceivably engine designers in the 
aircraft field m ay progress to the point 
w here they can get 1 horsepower for 
every cubic inch of displacem ent, bu t this 
goal is some distance off. Nevertheless, 
progress m ade w ith  the original Allison 
1710 engine in stepping horsepower up 
from  about 800 to the present 1325 rated, 
a n d  perhaps 1600 on bursts, indicates the 
trend.

W ith  the enormous pow er being bu ilt 
into air engines, principally by strengthen
ing their components to perm it raising 
crankshaft speeds, the question becomes 
how  to translate such horsepower into 
tractive effort of the propeller, t  Present 
answ er seems to be  the six-blade counter-

rotating propeller, w ith its concentric 
shafts and intricate gearing. I t  is logical 
to look for more propeller installations of 
this sort, particularly on pursuit ships 
w here a steep rate of climb and effective 
utilization of “burst” horsepower are more 
in dem and than on bombers.

Skygazers around the Cleveland air
port in  recent weeks have been given 
the trea t of witnessing prelim inary test 
flights of the new  G eneral Motors pursuit 
ship w hich is being rushed into produc
tion. D esigned by D on Berlin and  his 
staff of engineers of the F isher A ircraft 
Division of GM, this plane has been kep t 
highly secret, although it has been under 
developm ent for the better p a rt of a year. 
First tests w ere m erely runaw ay hops, or 
straight runs down a concrete apron w ith 
the plane being lifted off the ground a 
short distance. These w ere followed by 
the usual sequence of regular tests a t alti
tude. In one of the first tests, the  plane 
was said to have been off the runw ay in 
6Y2 seconds at half-throttle.

Expects D rop in  P-40 Production

Berlin was designer of the now  defunct 
Curtiss P-40 pursuit plane, w hich despite 
its perform ance deficiencies by today’s 
standards, was still the only fighter in 
quantity  production w hen the Japs struck 
at Pearl H arbor two years ago. T he AAF 
M ateriel Com m and feels the P-40 has 
reached the lim it of its developm ental 
possibilities and  after this year will be 
produced only in  small num bers for opera
tional training and  replacem ent in 
theaters w here it has proved effective. I t 
seems reasonable to expect th a t Berlin’s 
new  design will em body some of the basic
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Cool, clean a ir  protects the  /¿ i. 
life  o f  the  w ounded in  p r  
A rm y hospitals. Special a ir- E j  
c raft refrigerators safeguard  “J|  
serum s and  plasm a.

P eak  w e ld in g  e ffic iency is  
m ade possible by cooling  o f  
w eld ing  tips w ith  w a ter 
o r b rin e  held  a t  th e  rig h t 
tem peratu re .

Fresh food on the high seas 
during  long, heavy-action  
periods aw ay  from  p o rt 
is the  re su lt o f  com pact, 
efficient re frig era tio n . Self-Contained 

M  h.p. Refrigerating Unit
Aluminum 

Aircraft Refrigerator
Spot Welder 

Tip Cooling Unit

Tool life  is  in creased  an d
rejections a re  few er w hen  
cutting  oils used in  h ig h 
speed m ach in ing  a re  p ro p 
erly cooled.

The hea lth  o f our arm ed
forces is pro tected  by  de
p endab le  re frigeration  in  
cantonm ents, huts, barracks, 
an d  o n  ships.

Super accu ra cy  in  g auge
room s is possible w hen  the 
a ir  is clean, dehum idified , 
and  m ain ta ined  a t  a  con
stan t tem peratu re .14 Cylinder 

Refrigerating Compresser 3 h.p. "Packagea* 
Air ConditionerRefrigerating Unit

C le a n , d ry  a tm osphere  is
v ita l fo r m ach in ing  sensi
tive  m etal surfaces w here  a 
spo t o f  ru s t w ou ld  ru in  
h igh-precision  products .

Id en tica l perfo rm ance o f  —   .i.  *
a irc ra f t engines is assured W"rim™'1!,1,f i t
by ope ra tion  tests w ith  car- ^  
b u re to r a ir  k ep t a t  the  sam e 
tem pera tu re . .

14 Cylinder 
Air Conditioning Compressor

Protection in  the  tro p ics
a g a in s t  th e  ra v a g e s  o f  
hum id a tm osphere  and  ver
min is necessary to  preserve 
food and  equ ipm ent.

5 h.p. "Packaged' 
Air Conditioner

Portable Panel 
Refrigeration Unit

* CHRYSLER AIRTEMP I T  V U  *
F ro m  tin y , frac tio n a l h o rse
p o w e r  to  b ig  75 h o rsep o w er 
u n its , C h ry s le r  A irtem p  R a
d ia l  C om pressors a re  p e r
fo rm in g  a  m a jo r  w a r  jo b  on  
b o th  th e  p r o d u c t io n  a n d  
b a ttle  fro n ts .

The science o f  a ir  c o n tro l is b u ilt  
around th e  com presso r. C h ry sle r A ir- 
tcmp’s exclusive V a riab le  C apacity  R ad ia l 

fm pressor p ro v id es a  n ew  efficiency an d  
accuracy in  in d o o r  c lim a te  re g u la tio n .

. radial cy linders c u t in  o r  o u t  auto- 
jnancally, one  a t a  tim e, to  m ee t v a ry in g  

ad requ irem ents. T h is  flex ib ility  elim - 
j- ates '■he peaks a n d  v a lleys re su ltin g  

ab ru p t s ta r tin g  a n d  s to p p in g  o f 
tur af j  com P tesso rs  . . . h o ld s  tem pera- 

e and h u m id ity  a t  a  co n stan t level.

Plym o uth  • d o d g e  •

Years sp e n t in  b u ild in g  d e licate  m echa
nism s, have  developed  h igh-precision , 
ve rsatile  sk ills a t  A irtem p , n o w  devo ted  
to  w a r  p ro d u c tio n . B acked by C hrysle r 
C o rp o ra tio n  research  a n d  en g in eerin g , 
w h en  peace comes, these sk ills w ill again  
crea te  heating , co o lin g  a n d  re frig e ra tio n  
un its  fo r hom es an d  com m ercial use th a t 
w ill set new , h ig h  s tan d ard s o f  efficiency 
an d  perform ance.

T h e  lessons lea rn ed  d u r in g  peace in  
free com petitive  e n te rp rise —freed o m  o f  
th e  in d iv id u a l to  p ro d u ce  an d  com pete— 
today  b r in g  s tren g th  to  a  n a tio n  a t w ar.

War Products of Chrysler Corporation
Tank* •  Tank Engine* •  Navy Anil-Aircraft Guns • 
Army Anti-Aircraft Guns • Bomber Fuselage Sec
tions • Bomber Wings • Bomb Racks • Bomb Shackles
• Fighter Landing Gears •  Aluminum Alloy Forgings
• Aluminum Alloy Castings •  High-Powered Air
craft Engines •  Cycleweld Cement • Wide Variety of 
Ammunition •  Anti-Tank Vehicles •  Command Re- 
connaissanceCars •  Troop and Cargo Motor Trans
ports ♦ Ambulances • Weapons Carriers •  Gyro- 
Compasses •  Navy Pontoons • Marine Tractors • 
Harbor Tugs •  Marine and Industrial Engines •  
SmokeScreen Generators • Air Raid Sirens and Fire 
Fighting Equipment ♦ Powdered Metal Parts •  Can
tonment Furnaces •  Tent Heaters •  Refrigeration 
Compressors •  Field Kitchens • and Other Important

War Equipment 
Tune In Major Bowes every Thursday, C B S, 9 P. M , E. V/.T.

DE SOTO • CHRYSLER •
B A C K  r u t  A T T A C K - B U Y  W A R  B O N D S

A ir t e m p a m p l e x
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THOMAS T. WATSON W. I. RODGERS JR. G. K. HAYES

Thomas T . W atson has been appoint
ed  director of research, Lukens Steel Co., 
Coatesville, Pa., and its divisions, By- 
Products S teel Corp. and  Lukenw eld 
Inc. D , Bruce Johnston was nam ed as
sistant to Mr. W atson and  Sam uel D . 
Lem m on was appointed  research m et
allurgist for Lukens.

W . I. Rodgers Jr. has been nam ed 
assistant to the chief engineer, Mack 
Mfg. Co., Long Island City, N. Y.

D ouglas M illard, who has headed the 
sales organization for both  fuel and fuel 
by-products, Colorado F uel & Iron Corp., 
D enver, since 1931, has been elected a 
vice president.

George L . Craig, m etallurgist and re
search engineer, C alum et & H ecla Con
solidated C opper Co., D etroit, has been 
appointed director of research.

Joseph H . Jones, form erly associated 
with the m etallurgical departm ent of 
Republic Steel C orp.’s Alloy division, 
Massillon, O., has been appointed  super
intendent in charge of Republic’s new  
Gun Bloom works, Canton, O.

' E dw in E . Davis has been  nam ed as
sistant m anager of orders, Jones & 
Laughlin Steel Corp., Pittsburgh.

D r. R ichard F . M iller has been ap
pointed developm ent engineer in stain- 
tess and alloy steels, departm ent of tech
nology and  research, Carnegie-Illinois 
Steel Corp., Pittsburgh.

R.C.A. V ictor Mfg. division, Camden, 
N. J., assuming his duties Jan. 1. George 
K. Throckm orton has resigned as an 
R.C.A. vice president and  director and 
head  of d ie R.C.A. V ictor Mfg. division 
because of ill health , b u t w ill continue 
as a  consultant to the company.

C. K. H ayes has been appointed as
sistant m anager of die C leveland branch, 
John A. Roebling’s Sons Co., T renton, 
N. J., succeeding W . C. Palm er, w ho lias 
been appointed  m anager of sales, Round, 
F la t W ire and  Specialties division. B. F . 
M cCIancy, form er assistant manager, 
W ilcox-Rich division (Battle Creek, 
Mich.), E aton  Mfg. Co., has joined John 
A. Roebling’s Sons Co. as industrial re
lations m anager.

Charles Hook Jr., assistant to the pres
ident, Rustless Iron & Steel Corp., Bal
timore, has been appointed an industry 
m em ber of d ie  N ational W ar L abor 
Board, Air F ram e Panel, W ashington.

Paul B arnhart has been nam ed secre
tary  and treasurer of Riverside M etal 
Co., Riverside, N. J., and  J. C. Blake, for
m er priority  m anager a t Riverside, has 
been appointed  general sales m anager.

Jam es D . C unningham , president, Re
public Flow  M eters Co., Chicago, has 
been elec ted  a  director of Allis-Chalmers 
Mfg. Co., M ilwaukee, s u c c e e d i n g  
C harles W . Cox, who resigned because of 
ill health .

F rank  M . Folsom, who resigned Dec. 
1 as chief of the procurem ent b ranch of 
the N avy D epartm ent, has been elected 
a vice p resident and director of Radio 
Corp. of America, N ew  York. A form er 
M ontgom ery W ard  executive, Mr. Fol
som w ill be in charge of the company’s

Baruch, and in the early 30s he was 
one .of the organizers and directors of 
die Federal H ousing Administration.

Alvin A. Borgading, purchasing agent, 
American C ar & Foundry Co., New 
York, has been elected a vice president 
of die company. O ther newly-elected 
vice presidents are: R. A. Williams,
form er Cleveland district sales manager, 
who will assist W illiam L. Stancliife, vice 
president in charge of sales; John A. V. 
Scheckenbach, w ho has served as as
sistant vice president in charge of op
erations since 1929, and Edmund D. 
Cam pbell, general mechanical engineer.

J. H . W illiams, for many years blast 
furnace superintendent of the Neville 
Island plant, Pittsburgh Coke & Iron Co., 
Pittsburgh, has been appointed super
in tendent of b last furnaces, Duluth 
works, American Steel & Wire Co., 
Cleveland. G. D . Sells has been named 
assistant superintendent of blast furnaces. 
Bruce W . B ennett has been appointed 
assistant general m anager of sales for 
American Steel & W ire and will be in 
charge of the New York office, succeed
ing F rederick  Connell, retired.

R alph E . Sharp has been appointed 
m anager of sales, W ire & W ire Products 
division, Bethlehem  Steel Co., Bethle
hem , Pa., succeeding John F. Hazen, 
who has retired because of ill health.

Frederick J. Lupke Jr., former as
sistant production manager, Ross Heater 
& Mfg. Co. Inc., Buffalo, has been ap
pointed  m anager of the company s new
ly-opened office in Detroit, 715 New 
C enter building.

A. G. H endrickson  and  George E. 
Geyer hav e  b e en  app o in ted  w elder am 
e lec tro d e  sales represen tatives, Harmscn- 
fe g er Corp., M ilw aukee.

O. O. Lew is has been appointed assist
an t general sales m anager, Fairbanks, 
Morse & Co., Chicago, and  G. N. Van 
E pps succeeds him  as branch m anager 
in A tlanta, Ga. V. O. H arkness has been 
nam ed m anager of the com pany’s Diesel 
Engine Sales division, Chicago; H . J. 
Renken has been  appointed  m anager, 
Dallas, Tex., b ranch and  continues as 
m anager of the Oil F ield  division, Dallas; 
and  J. S, Peterson has been  nam ed C in
cinnati b ranch  m anager, succeeding the 
late Stanley Eaton.

E leanor H . Irvine, formerly manager 
of the w om en’s personnel department, 
E ndicott, N. Y., plant, International Busi
ness Machines Corp., New Yor', 
been appointed assistant manager o 
personnel departm ent of that plant.

H arry  W eaver, previously foundry 
engineer, C aterpillar Tractor Co., Peona. 
111! has joined Brillion Iron Works Inc., 
Brillion, W is., as foundry engineer.

R obert L . Giebel, president, Giebel 
M achine Tool Co., New York recen 
citation from the Army Ordnan e iJe- 
partm ent for “distinguished ™  
country” as chairman of “ e n\  
tool panel of the New York Ordnanc
District.

W ard  M . C anaday, chairm an of the 
board, W illys-O verland M otors Inc., T o
ledo, O., has been  elected  president. 
Mr. C anaday joined the com pany in 
1916 and  assisted the late John N. 
W illys in pioneering the first autom obile 
credit sales com pany. D uring W orld 
W ar I  M r. C anaday served on the W ar 
Industries Board, headed  by B ernard M.

H. Mansfield H om er p r e v i o ^  
president in charge of manufacturmg. 
U nited A ircraft Corp., New Yor , ^  
been elected president, s u c c e s s  
gene E . W ilson, who is f  hnqu™ tire 
presidency in order to 
tim e to his duties as vice acting
liam  P. Gwinn has been named

100



M E N  o f  I N D U S T R Y

general m anager of the corporation’s 
Pratt & W hitney division, and Raycroft 
Walsh, formerly senior vice president, has 
been made a vice chairman.

M. M. Clark, form er m anager of bar 
and semifinished materials bureau, M et
allurgical division, Carnegie-Illinois Steel 
Corp., Chicago, has become associated 
with M etal Parts & E quipm ent Co., C hi
cago, as sales engineer.

N. R. Richardson and A. C. D yer have 
been elected vice presidents of the E lec
tric Controller & Mfg. Co., Cleveland. 
Mr. Richardson also continues in his post 
as production m anager, and Mr. Dyer 
continues as sales m anager. L ast week 
Steel erroneously reported  Mr, Rich
ardson as sales m anager, and Mr. Dyer 
as production manager.

Arthur Simonson, vice president in 
charge of all foundry operations, Falk 
Corp., M ilwaukee, has been appointed 
to the newly created  position of special 
foundry consultant. Thomas F . Scannel 
has been nam ed general sales manager 
for the corporation, and John S. W ilkin
son has been m ade assistant sales m an
ager in charge of foundry sales.

K. C. G ardner, president and general 
manager, U nited Engineering & F oun 
dry Co., P ittsburgh, has been appointed 
a member of the Pittsburgh Ordnance 
District Advisory Eoard. Mr. G ardner’s 
appointment fills the vacancy created 
by the recent death  of George T. Ladd.

Otto E . Zahn, formerly acting general 
superintendent, American F o u n d r y  
Equipment Co., M ishawaka, Ind., has 
been appointed assistant works manager.

R. B. Sayre has been appointed Mem
phis district m anager, G raybar Electric

G EO R G E M . EBERT

W h o  has  been  n a m e d  d ire c to r  o f  f in a n c e .  
A irp la n e  d iv is io n , C u rt is s -W rig h t C o rp . ,  N e w  
Y o rk , as a n n o u n c e d  in  STEEL, D ec. 6 , p .  98 .

Co. Inc., New York, succeeding O. B. 
Chandler, who died recently.

Ralph G. Caulley has been appointed 
director of purchases, F ruehauf Trailer 
Co., Detroit. Before joining the F ru e 
hauf company ten years ago Mr. Caulley 
had been assistant district m anager in D e
troit for Republic Steel Corp., Cleveland.

G. J. Stegemerten, staff supervisor of 
industrial methods engineering, W est- 
inghouse Electric & Mfg. Co., E ast P itts
burgh, Pa., has been appointed expert 
consultant to Secretary of W ar H enry 
Stimson.

George L . Spence, Central division 
manager of manufacture in Chicago for 
American Can Co., New York, and Pres
ton A. Champney, general traffic m an
ager for the company, are retiring this

C. H. REINERT

W h o  has b ee n  a p p o in te d  m a n a g e r  o f  o p 
e ra t io n s , S te e l &  Tubes d iv is io n .  R e p u b lic  
S te e l C o rp . ,  C le v e la n d , n o te d  in  STEEL, D e c .

6 , p .  98 .

month. Both men have been associated 
w ith American Can Co. since its organi
zation in 1901.

J. R. Comstock, formerly general su
perintendent, Globe Iron Co., Jackson, 
O., has been appointed b last furnace su
perintendent, P ittsburgh Coke & Iron 
Co.’s Neville Island plant, Pittsburgh.

Ben Eggers, form er blast furnace su
perintendent, Jackson Iron & Steel Co., 
Jackson, O., has been appointed general 
superintendent, Globe Iron Co., Jack
son, O.

-—Q---
Clark H . Johnston, form er assistant 

superintendent in charge of operations, 
New  Castle, Pa., p lant, U nited Engineer
ing & Foundry Co., P ittsburgh, has been 
appointed general superintendent.

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

CHARLES P. ROGERS

Charles P. Rogers, 78, chairman of the 
board, Beals, M cC arthy & Rogers Inc.,

Buffalo, died there Dec. 4. Mr. Rogers 
had been affiliated w ith the company 
since 1880.

M urray Charles Beebe, 67, head of the - 
research department, Lea Mfg. Co., W a- 
terbury, Conn., died in N ew  Haven, 
Conn., Nov. 28.

w illiam Walliser, 77, vice president, 
Chicago & North W estern railway, died 
in W est Chicago, 111., Dec. 2.

Anton A. Dreis, 75, for 43 years sec
retary, A. F . W agner Iron W orks, Mil
waukee, died recently.

W . F . W einhardt, 50, vice president 
and general manager, Henkel Clauss 
Cutlery Co., Frem ont, O., died Nov. 28.

John V. Culliney, 78, retired, formerly 
general superintendent, American Iron & 
Steel Mfg. Co., Lebanon, Pa., which is

now  a part of Bethlehem  Steel Co., and 
later m anager of Lake E rie Iron Co., 
Cleveland, d ied recently in Bethlehem , 
Pa.

W . C. W illiamson, 84, president and 
a founder of W illiamson H eater Co., 
C incinnati, d ied recently.

M artin V. Kehoe, retired treasurer and 
director, H all Mfg. Co., C edar Rapids, 
Iowa, d ied in tha t city recently.

J. W esley Bean, 73, general manager, 
Star Brass W orks, Kalamazoo, Mich., died 
there Nov. 26.

Clem ent R. H . C unningham , founder 
and president, C rucible Steel Casting 
Co., Lansdowne, Pa., d ied  Dec. 5.

— o---
E m anuel A. B am ett, 49, secretary- 

treasurer, Steel M aterials Co., D etroit, 
d ied recently in Miami Beach, Fla.
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D o m i n i o n  S t a r t s  T o  U n w i n d  M a z e  

O f  W a r  C o n t r o l s  i n  I n d u s t r y

In tim a tio n s  g ive n  th a t resum p tion  o f m a n u fa c tu re  o f  ce rta in  

c iv ilia n  item s p la n n e d . . . R estrictions rem ove d  on e x p o rt o f 

ca rb o n  a n d  a llo y  steel a n d  w ro u g h t iro n . . . L im ita tio n s  on  

use o f sc rap  a lum inum  lif te d

T O R O N T O
KEY departm ents of the C anadian 

governm ent in setting up  and  m aintain
ing the country’s w ar economy— the D e
partm ent of M unitions and Supply and 
the W artim e Prices and T rade Board—  
have started to unw ind the m aze of con
trols instituted over the past four years. 
Initial steps are two in num ber:

(1 )  Removal of all restrictions upon 
the use of scrap alum inum and of all ex
p o rt restrictions upon carbon steel, alloy 
steel and w rought iron. Restrictions 
also are rem oved from certain types of 
structural steel and grinding balls.

( 2 )  Intim ation th a t resum ption of m an
ufacture of a certain num ber of civilian 
item s of high degree of essentiality is 
being p lanned, and  will commence vir
tually im m ediately. T he first item, it is 
stated, w ill be w ashing machines.

L ifting  of restrictions upon scrap alu
m inum  and other articles affected— some 
of them  only for export— is being accom
panied  by the term ination as well of any 
perm it regulations to w hich they have 
been subject. An official explained tha t 
the course w hich the goverm ent will fol
low, now th a t a steadily increasing por
tion of the country’s w ar production is 
becom ing available for civilian goods, 
w ill be to  program  certain items to w hich 
a high degree of essentiality is attached.

Once an item  achieves a place on this 
essential list, it w ill enjoy priorities second 
only to th a t w hich will still be given to 
w ar production itself.

Officials of the D epartm ent of M uni
tions and Supply discourage the idea the 
lifting of restrictions w ill result in an 
im m ediate flood of goods for th e  civilian 
m arket.

C. D. Howe, M inister of M unitions 
and Supply, states the easing of restric
tions is in  keeping w ith the governm ent’s 
policy in  m aking available for civilian 
use any m aterials no longer in critical 
supply. Sim ilar orders w ill be issued 
from tim e to tim e w henever it is possible 
to perm it more extensive civilian use of 
m aterials. H e em phasized th a t the types 
of steel freed of restrictions are employed 
chiefly in stationary structures such as 
large buildings, bridges, towers, tanks 
and m achinery installations. Builders 
need no longer obtain  perm its from the 
Steel Controller to  purchase the structural 
steel types now  on the open m arket, b u t 
they will still need a license from the 
Construction Controller if they in tend  to 
bu ild  a p lan t costing m ore than $2500 
or a building costing m ore than  $500.

Removal of M etals Control and  W ar
tim e Prices and  T rade B oard restrictions

on scrap alum inum  also applies to sec
ondary alum inum  ingots derived from 
scrap. T he rescinding of the structural 
steel order applies only to  new, used, or 
second-hand, plain or fabricated  steel 
plate, one-eighth of an inch or thicker, and 
any new, used, or second-hand steel shapes, 
steel bars, steel rail or steel wire reinforc
ing mesh or expanded ferrous m etal 
reinforcing mesh of 16 gage or heavier. 
T he th inner sheet steels are not affected 
by  the rescinding order.

Predicts Postw ar Prosperity

Mr. Plowe, speaking in M ontreal, 
stated  a period of postw ar prosperity in 
C anada is assured, pointing out the p rob
lems of unem ploym ent are capable of 
solution. H e said the prim e essential of 
the conversion period will be  continuance 
of close partnership betw een governm ent, 
m anufacturer and worker. F u tu re  em 
ploym ent in  factories cannot be m ain
tained  a t p resen t levels, b u t there are 
alternatives.

Mr. H owe stated  the discussion of post
w ar policy and  problems, does no t mean 
tha t the end of the w ar is near. “T he  
only circum stance th a t could bring the 
w ar to a quick end  is th e  internal collapse 
of Germany. Assuming th a t th e  in ter

nal collapse of Germany does not occur, 
the heaviest fight of the war has yet to 
come. Nevertheless our munitions pro
gram has reached and possibly passed its 
peak. T he work th a t remains is in re
placing w astage and developing and pro
ducing new  and im proved weapons.”

T he w ar against Japan, expected to 
continue beyond the European conflict, 
w ould be  im portant in slowly converting 
from w ar to peacetim e production, and a 
large naval program  is likely to continue 
to m eet Pacific requirem ents, Mr. Howe 
said. However, certain plants making 
explosives and  filling shells must close, 
and plane production m ust be curtailed 
sharply.

In  addition, new  industries developed 
during the w ar hold possibilities. The 
synthetic rubber industry will be capable 
of supplying C anada’s full peacetime re
quirem ents of rubber. The program as a 
whole indicates larger employment in 
factories than  in prew ar years. Large 
num ber of workers will be absorbed in 
agricultural, base m etal and gold mining, 
and  in lum bering. A large scale pro
gram  of public works also is available 
for release on short notice.

New Blast Furnace Blown in 
By Algom a Steel in Ontario

T he new  No. 5 blast furnace of the 
Algoma Steel Corp. L td., Sault Ste. 
Marie, Ontario, was blown in Nov. 29. 
T he stack is said to be the largest blast 
furnace in the British Empire. I t has a 
25-foot hearth  and is rated at 1200 net 
tons per 24 hours. J. H. Bell, for many 
years b last furnace superintendent ot 
die p lan t bu t now retired, applied the 
torch.

TUGS BUILT IN LA N D : A t T renton, O n t., tw o  miles from  the 
w a te rw a y , a tug  a w eek is be ing constructed fo r  overseas wa 
W hen  com p le ted , the y  a re  lo a d e d  on ra ilw a y  f la t  cars an a |one 
the  w a te r's  edge  fo r  launch ing . Too small to  cross the oc 
they a re  lo a d e d  a b o a rd  m other ships fo r  transporta tion

zones. N E A  photo   _
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O c t o b e r  S t e e l  f o r  S a l e  a t  N e w  H i g h

Best m on th  o f  y e a r, p la tes  le a d in g  a t 143 p e r  cent. . . Bars 

in  s lig h t d e c lin e , w ith  sheets above  Septem ber. . . Year's  to ta l 

prom ises a ll- tim e  re co rd

PRODUCTION of steel and iron for 
sale in O ctober totaled 5,785,294 net 
tons, against 5,655,610 tons in Septem 
ber, according to  the American' Iron and 
Steel Institute. This is a new  high rec
ord for the year and exceeds tire average 
for first quarter, when the institute's report 
did not give separate monthly figures.

For ten months the total production 
was 55,684,197 tons, w hich w ould indi
cate a total for tire year of more than
66,500,000 tons, com pared w ith 64,813,-

972 tons made during all of 1942.
October production also included 

796,050 tons of pig iron and ferroalloys 
for sale, 94,985 tons of ingot molds and 
16,084 tons of other iron products, in
cluding bars, pipe and tubes.

O utput of various products varied 
from September, plates totaling 1,116,- 
437 tons, a t 143 per cent of capacity, 
compared w ith 1,074,646 tons, at 142.4 
per cent in September. Bar production 
totaled 1,080,175 tons, a t 86.4 per cent,

in October, slightly below  1,080,918 
tons, a t 89.4 per cent, in Septem ber. 
Sheet ou tpu t was larger, 750,650 tons, 
65.5 per cent of capacity, in O ctober, 
com pared w ith 697,074 tons, 62.9 per 
cent, in Septem ber. H ot-rolled strip 
totaled 138,666 tons in O ctober, 132,486 
tons in Septem ber, b u t cold-rolled strip 
dropped to 96,928 tons in O ctober from 
109,903 tons in Septem ber.

D uring October 451,321 tons of steel 
w ere shipped to other m em bers of the 
industry for fu rther conversion, com 
pared w ith 405,429 tons in Septem ber. 
In the ten months such shipments totaled 
4,191,764 tons.

Companies included in these statistics 
num bered 183 and represented 98.8 per 
cent of total output of finished rolled 
products in 1942. E xport figures are 
banned by governm ent regulations.
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Huge Outlet for Steel Seen in 

Nleeded Highway Construction
Thousands o f m iles o f  w a r-n e g le c te d  ro a d s  must be  re h a b ili

ta te d . . . B u ild in g  o f  s u p e rh ig h w a ys , g ra d e  e lim in a tio n  p ro je c ts , 

e tc ., cos ting  b illio n s , p o in te d  to  as source o f  e m p lo ym e n t fo r  

m illio n s  lo n g  a fte r  the  w a r

POSTW AR “dream ers” and comm er
cial artists envision in the peacetim e p e 
riod sleek, stream lined autom obiles trav
eling on a m aze of inter-regional super
highways stretching to  every com er of 
the nation. B ut “dow n-to-earth” p lan
ners realize th a t a national superhighw ay 
system will em erge gradually and will 
be made- possible only w ith the a id  of 
federal funds.

T he w ar-neglected roadbuilding pro
gram , w hich w ill cost billions of dollars 
and w ill employ millions of workm en 
build ing new  highways and  returning 
p resent highw ays into prew ar condition, 
w ill b e  one of the im portant postw ar 
outlets for steel.

Scarcity of steel and  o ther w ar vital 
m aterials during the past two years nec
essarily has lim ited roadbuilding largely 
to m aintenance and roads constructed 
to m eet em ergency m ilitary needs. H un
dreds of thousands of tons of steel w ill 
b e  dem anded by construction equipm ent 
m anufacturers after the w ar to provide 
roadbuilders w ith  the la test types of m a
chinery to com plete the enorm ous job 
w hich lies ahead.

O ne of the new er uses for steel in  the 
postw ar highw ay program  will be  that of 
p refabricated  steel highways. F irst in 
stallation of a steel roadw ay has been 
m ade on an  experim ental-basis a t D arien,

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

Conn. T he technique calls for laying 
steel mats, sim ilar to  airplane landing 
m ats used in m any theaters of w ar, and 
filling the interstices w ith sand and then 
applying a coat of road oil.

F igures com piled by  the U nited States 
Public Roads Adm inistration in 1940 re
veal the enorm ous roadbuilding program  
w hich the country w ill undergo in the 
peacetim e era. This departm ent esti
m ated tha t about 106,560 miles, or about 
20 per cen t of the state highw ays, m ust 
be rebuilt, relocated, or w idened and 
nearly  22,000 bridges m ust b e  rebu ilt or 
w idened a t a total cost of approxim ately 
$4,000,000,000.

N eeds Vastly G reater Today

B ut tha t w as th ree  years ago; today 
the needs are vastly greater. R ate of 
depreciation adds approxim ately 17,000 
m iles a  year to the list of urgently  
needed  construction. Thus, as of the 
first of the coming year, the total m ile
age aw aiting m ajor reconstruction will 
b e  m ore than  150,000 miles, w ith  a  total 
cost of nearly $5,000,000,000.

As enorm ous as the figure appears for 
roadbuilding, th a t is only p art of the job. 
O n state highw ay systems alone, there

are about 17,000 railroad crossings. To 
elim inate m erely 5000 of the more dan
gerous crossings w ould cost in the neigh
borhood of $1,0 0 0 ,000 ,000 .

In  Pennsylvania, a $263,000,0 
roadbuilding program includes plans tor. 
breaking traffic bottlenecks in Philadel
ph ia  and Pittsburgh. This is only 
fraction of the am ount already laid 
aside by the states. Many such build
ing plans are still in a development stage 
and  rem ain unreported. .

M any governm ent officials are point
ing to the roadbuilding needs of 
country as a means of providing emp 
“ e»t f o r ,  part of the ¡¡0,000,00° «0 - 
ers tha t w ill be unemployed as a re 
suit of the upheaval expected w h e n  war 
production ends. Express S 
w hich provide non-stop, safe and speedy 
travel betw een large centers P 
lation, are regarded as an e x c e lle n t^  
vestm ent for the expenditure

^ A m e r i c a n  ^ | " ^ r

r dbui
shock-absorber against the u n e m P ^  
m ent problem  which the nab 
pected  to face a t the w ars  end ^  
of this money would oe placed at 
disposal of the Public Roads* A * * “  ^

. r V J r “
eludes existing routes- u]d have
great deal of modermzation wo 
I  be done on present ^ f c| ieS; 
ticularly in the v ic in g  r f b  of
every one of which is t d the net- 
the major problems in building
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R o a d bu ild ing  projects like  th e  one  
le ft, above, are exp ec ted  to  pro
vide  w ork fo r m a n y  in  th e  peace

tim e  era

B ridges are an im p o rta n t ad junct 
o f roadbu ild ing  program s. T h is  
bridge, above, ind ica tes th e  to n 
nages o f s tee l used  in construction

work would be  construction of addition
al traffic lanes, separation of opposing 
traffic and separation of grades a t rail
road and busy highw ay intersections. 
This system alone includes 14,000 miles 
of express highways the cost of which 
would total $2,500,000,000.

With a great dem and for automobiles 
accumulating during the war, automo
tive industry executives believe there 
^11, be more autom obiles on the na
tions roads after the w ar than ever be
fore in the country’s history. This will 
create a  dem and fo r superhighways like , 
we Pennsylvania turnpike. Express high
ways apparently w ill be  the only answer 
to high traffic volum e and  the by-pass- 
mS °f cities, towns, and  villages w ill be 
necessary, w ith adequate connections.

The Pennsylvania turnpike, extending 
tor 160 miles from  the outskirts of H ar
risburg to the outskirts of Pittsburgh, 
carried prew ar traffic w hich greatly ex
ceeded engineers’ estim ates. Although 
many officials w ere dubious about the 
fo’l method of paying for the bond issue, 
motorists during its first year of operation 
contributed a total of $2,406,571. Cost

M any superhighw ays  
sim ilar to th e  Pennsyl
vania T urn p ike  above  
w ill be  constructed  in 

th e  postw ar period

P refabricated s t e e l  
h ighw ays are being  
tes ted  n o w  to prove  
t h e i r  practicability. 
T h e  roadw ay a t the  
righ t w as installed at 

Darien, Conn.

of the highway was covered by a bond 
issue of $40,800,000 and a PWA grant of 
$29,250,000.

A yearly expenditure of $500,000,000 
is believed necessary to construct rail
road separations and to reconstruct and 
repave existing streets in cities where

traffic volum e is heaviest. I t  is estim ated 
tha t there are 250,000 miles of streets 
in the nation’s cities, w hich are only 
about 8 per cent of the total road m ile
age, yet they carry 30 per cent of all 
traffic. D ue to th e  lack of funds, only 
about 95,000 miles of these streets have
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been paved, some 110,000 have low 
type surfaces, and 45,000 miles have 
merely been graded and drained and 
have no surfacing.

Metropolitan areas are the country’s 
most traffic congested and warrant con
siderable attention in postwar plans. 
There is an enormous expense involved 
in construction of underground and over
head passes to eliminate traffic bottle
necks. But this work w ill be a “ must”  
as highway engineers predict that traf
fic w ill be fa r more congested in the 
postwar period than ever before.

Many of these metropolitan areas are 
preparing their plans. They realize that 
highway facilities in and near cities that 
could not cope w ith prewar traffic w ill 
fa il completely in the postwar years 
unless streets designed to handle an 
enormous increase in cars are construc
ted. Metropolitan highway constniction, 
it  is estimated, would involve an expen
diture of $1,000,000,000 yearly to ade
quately meet die approaching need.

County, township and village roads 
have been badly neglected over the 
years. Totaling 2,400,000 miles, this vast 
network supplements the state highway 
stems. Over these roads pass an an
nual production of about $12,000,000,000 
of farm produce, thus serving some 6,- 
000,000 farms throughout the country. 
Yet 42 per cent of tiiese roads are un
paved, adding to the fanner’s excessive 
car operations cost. A minimum year
ly program of $400,000,000 is urged for 
the improvement of county and local 
roads.

They Say:

w ith in the federal government a separ
ate administration independent of tire 
Public Roads Administration, is regarded 
as an effort to lay die groundwork for 
postwar roadbuilding. The new agency 
would be known as the Rural Local 
Roads Administration and the b ill if  
passed would authorize $1,125,000,000 
solely fo r construction of rural “ all- 
weather type”  roads. Heretofore, sec
ondary roads have been bu ilt either by 
local authorides w ith their own or WPA 
funds, by the state w ith  federal funds 
or w ith  state funds obtained through 
gasoline taxes.

Provides Spark to Nation’s Economy

A  study of 71 counties revealed drat 
of die 5800 schools located in diat area, 
4000 are still on d irt roads. Only 45,000 
miles of the 2,400,000 miles of county 
and local roads are of high type pave
ment. . Some 99,000 miles have a low 
type bituminous surface, 788,000 miles 
are of a non-treated surface and subject 
to dust and mud, and 613,000 are merely 
graded and drained. The remaining 861,- 
000 miles are classed as primitive.

The recent introducdon in Congress 
of b ill S.1498, which would set up

A number of economists declare that 
the construction industry may be con
sidered the economic catalyst or spark 
to die nation’s entire economy. Free
dom from depression, they believe, is 
dependent largely upon the construction 
program. As an example, diey cite 
some figures on construction. In  die 
1926-1933 period, private construction 
fe ll from $9,000,000,000 to $1,000,000,- 
000 and die nation’s economy went into 
a tailspin. They contend diat public 
construction should be regulated so as 
to take up its share in employment. The 
highway program is regarded as a vita lly 
important part.

Studies of ten different types of public 
works projects by the Bureau of Labor 
Statistics revealed that road and street 
projects provided die most on-site and 
off-site employment. Highway projects 
are more quickly started and completed 
than any of die other classes of projects 
w ith a maximum labor force occurring 
sooner, thus throwing a greater amount 
of money into circulation more quickly.

A  study by the Public Roads Admin
istration shows that $100,000,000 spent 
on roadbuilding eventually resulted in 
business transactions totaling around 

'$315,602,700. Thus, a yearly expenditure 
of $3,000,000,000 for the first five years 
after the war by die same token would 
mean a business volume of $9,468,081,- 
000 each year. This would greatly sup

plement the national income and would 
result in the employment of a great 
number who w ill be searching for work 
when the war ends.

When die highway construction dollar 
is placed into circulation it fans out to 
die benefit of many industries, thus hav
ing a far reaching effect on national 
economy. About 7.6 per cent of each 
dollar is spent fo r iron and steel, 18 per 
cent fo r plants and equipment, 17 per 
cent fo r transportation, 9 per cent for 
cement, 8 per cent for aggregate quarry
ing, 7.6 per cent for retail trade, 6.4 per 
cent for insurance and taxes, 4.5 per cent 
for wholesale trade, and 4 per cent for 
petroleum products. The remaining 18 
per cent is expended for such items as 
metallic ore mining, coal and coke, pow
er, explosives, advertising, rubber, non- 
ferrous metals, forestry products, pipe 
brick, and agricultural products. These 
figures are based on studies made by 
the Public Roads Administration to show 
die various channels into which the high
way construction dollar flows.

In  1938 at a congressional road com
mittee hearing in Washington, Thomas
II .  MacDonald, public roads commis
sioner, told the group what would prob
ably happen i f  road construction and re
construction ceased on the Federal Aid 
System. A ll medium and low type roads, 
he declared, would be nonexistent by 
1955. The remaining high type roads 
would be reduced to about 2 7 ,0 0 0  miles 
by 1960 and shortly after would dis
appear entirely.

Aldiough at the time such a condition 
appeared impossible, die stoppage of road
building during the war has ag g rav a ted  
the situation to such extent that large 
expenditures w ill have to be made t 
rehabilitate die country's system. Whetn- 
er the federal government w ill erobarK 
on such postwar plans, as urged by vari
ous groups, remains to be seen, 
there is litde question that it  would 
bolster the national economy and PJ 
vide jobs fo r the army of “ "employed 
which may face the country once the 
has ended.

“ Government must understand that you don’t increase 
purchasing power by taking a dollar from somebody and 
handing it  to somebody else; that the individual should 
be stimulated to his greatest productive capacity; that there 
should be revision of tax laws to stimulate the investment 
of risk capital to give jobs to men; that we must have 
the maximum amount of private enterprise and the m ini
mum amount o f government regulation, consistent w ith 
our complicated modern economic society.” — Eric Johnston, 
president, United States Chamber of Commerce.

r 1 • • ** Tl W.
fare lies through increasing standards of li-'in^.
Gallagher, president, Standard O il Co. of New Jersey

O O *

“ W ith  the development o f the arts in recent 7cars’ V  
w ith application of-these new arts to the u mg 
ture railway equipment, there w ill be a tremen o -
pansion in the number of passengers carr-';j jJ , q  

1 especially fo r long-distance travel. —F-dwarroads, especially ror îuus-“ “ “ 1“ - “  —  
Budd, president, Edward G. Budd Mfg. Co.

o o »

“Americans have created for themselves a standard of 
liv ing above that o f any other country, but two costly 
wars have taught us that this is not enough. Political 
peace depends upon the economic welfare of other na
tions as well as our own, and die road to economic wel-

“ There is growing need of awareness, die strict
of expanding our knowledge and interest eJ on cal]jng.
confines of what may be called our particular caffmg 
Preparedness fo r war has its counterpart, as 
in  a due preparedness fo r peace. - -Josep 
dent, Trust Co. of New Jersey.
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Oliver Company 
Intensifies Ore 
Research Plans

Centralizing activities in W est 

Duluth, Minn., to experiment 

with greater use of lower 
. grade iron ores

NEW research facilities at Duluth, 
Minn,, w ill enable the Oliver Iron M in
ing Co., subsidiary of the United States 
Steel Corp., to continue and intensify 
its pioneering program of research in the 
interest of general improvement of Lake 
Superior iron ores.used by the corpora
tion’s steel producing subsidiaries.

The company has been carrying on for 
many years a program designed to study 
ways and means of improving iron ores 
currently being mined and to make ex
perimental investigations of tire concen
tration of lower grade iron ore forma
tions for future use. In  addition, the 
corporation’s research department has 
conducted a long range program of ex
periments w ith a view toward conserva
tion of natural resources through greater 
use of lower grade iron ore.

A four-story fireproof building in West 
Duluth has been purchased by the Oliver 
company and w ill be remodeled to meet 
requirements for centralizing tire re
search activities of tire company.

C o n t r o l le r s  In s t i t u te  

E lects  11 N e w  M e m b e r s

Eleven executives from the metal in
dustries recently were elected to mem
bership in die Controllers Institute of 
America, New York city.

The new members are: Ralph H. 
Ackerman, Mid-States Steel &  W ire Co., 
Crawfordsville, Ind.; Owen K. Bell, 
Soule Steel Co., San Francisco; Austin
H. Bennett, Mississippi Valley Structural 
Steel Co., Decatur, 111.; Warren W. Cow
men, Andrews Steel Co., Newport, Ky.; 
Eester M. E llio tt, AGA Metal Tube Co., 
Elizabeth, N. J.; A lbert B. Hetzer, Ed
win B. Stimpson Co., Brooklyn, N. Y.; 
George H. Maslin Jr., American Chain 
® Cable Co. Inc., Bridgeport, Conn.; 
Eaul E. Newey, Ceco Steel Products 

orp., Omaha, Nebr.; Herbert D. Rath- 
un, John A. Roebling’s Sons Co., Tren- 
°n, N, J,; C. T. Redmond, Columbia 
teel Co., San Francisco, and M. M. 
osenberg, American Smelting &  Refin- 

Co., New York city.

E m p lo y e s  H o n o r  G le a s o n  

W o rk s  P r e s id e n t  o n  B i r t h d a y

More than 2000 employes of the 
Gleason Works, Rochester, N. Y., hon- 
0red James E. Gleason, president of

the company, on his seventy-fifdi b irth
day recently when they presented him 
with gifts, including an album w ith their 
signatures.

Mr. Gleason was born on Nov. 25, 
1868, at Rochester. He worked w ith his 
fadier, die late W illiam Gleason, on the 
designing and building of lathes and 
planers manufactured by the Gleason 
Tool Co. which was founded in 1865. In 
1905 he took out patents on a two-tool 
bevel gear generator which cut both 
sides of bevel gear teedi at die same 
time. In 1913 he developed the spiral 
bevel gear planer, used widely in auto
mobile plants.

He was president of the National Ma
chine Tool Builders’ Association from 
1926 to 1927. At ’present he is presi
dent of the Gleason Works and director 
of the Lincoln-Alliance Bank &  Trust 
Co. and vice chairman of the board. Pie 
holds many other important offices and 
has been a member of many industrial 
associations. Mr. Gleason has been 
awarded many medals for significant 
achievements in his field.

A d d i t i o n a l  W a r  P la n ts  

G r a n t e d  P r o d u c t io n  A w a r d s

The Army, Navy and Maridme Com
mission recently announced the grant
ing of awards for excellence in produc
tion to the following war plants:

Am erican B antam  C ar Co., B utler, Pa.
A tlas Pow der Co., Paducah, Ky.
D iam ond W ire & Cable Co., C hicago H eights,

111.
E lectronic Enterprises Inc ., Newark, N, I.
George K. G arrett Co. Inc., Philadelphia.
B. F . G oodrich Co., A m erican A node Inc., 

A kron, O.
H art-C arte r Co., Peoria, 111.
H olzer-C abot E lectric  Co., Boston.
J. R. Sim plot D ehydrating Co., C aldw ell, 

Idaho. .
Southern Alkali Corp., Corpus Christi, Tex.
W estem -N ew ell Mfg. Co., F reepo rt, 111.
Bendix Aviation Corp., Eclipse-Pioneer d iv

ision, T eterboro , N. J., receives star.
Independen t Pneum atic Tool Co., A urora, 

111., receives second star.
Greenfield T ap  & D ie C orp., Greenfield, 

Mass.
Soule Steel Co., San Francisco.
M anhattan  R ubber M fg. division, R aybestos- 

M anhattan  Inc., Passaic, N. J.
F our W heel Auto D rive Co., C lintonville, 

Wis-G ray Stamping. & Mfg. Co., P lano, III.
F rank  G. H ough Co., L ibertyville , 111.
Koehring Co., M ilwaukee.
Tennessee E astm an Corp., K ingsport, T enn.

B R I E F S  . . .
International Harvester Co., Chicago, 

has multiplied the firing life of 20-m illi
meter automatic aircraft cannons through 
improvement of 12 critical parts of the 
weapon.

— o—  .

General Electric Co., Fort Wayne 
Works, by substituting 40,000 pounds of 
noncritical material, has saved more than
63,000 pounds of critical copper and 
brass in electric motors.

Winchester Repeating Arms Co., New 
Haven, Conn., has developed a new type

of noncotrosive carbine cartridge which 
leaves no damaging deposit in the bar
rel when fired and reduces gun barrel 
cleaning.

Climax Molybdenum Co., New York 
city, announces the change of die ad
dress of its Pittsburgh office to 479 
Union Trust building.

— o—■
West Virginia Rail Co., Huntington, 

W. Va., changed its corporate name to 
West Virginia Steel &  Mfg. Co., effec
tive Nov. 24.

American Screw Co., Detroit, has 
moved its offices from the General 
Motors building to the Stephenson build
ing.

Wade M fg. Co. and Woodruff &  Ed
wards Inc., Elgin, 111., have joined 
forces to mark a new source of supply 
fo r plumbing drains, marine fittings and 
similar specialties. The new organiza
tion w ill be known as the Wade Mfg. 
Co., division of Woodruff &  Edwards 
Inc., w ith main offices and plant at E l
gin, 111.

— o—
Manhattan Rubber Mfg., division of 

Raybestos-Manhattan Inc., Passaic, N. J., 
observed its fiftie th  anniversary recently.

Universal Wheel &  Abrasive Corp., 
Chicago, has published a catalog show
ing the wide range and types of grinding 
wheels.

Cooper-Bessemer Corp., M t. Vernon, 
O., through the use of skilled foundry 
techniques has saved 850 tons of critical 
high tensile steel in its production of war 
products.

Indoor Climate Institute, Detroit, has 
published a 30-page brochure inviting 
its members to participate in  a national 
program designed to create a great new 
force in the home heating and cooling 
field.

Genesee Tool Co., Fenton, Mich., has 
added six new branch offices at 710 Har
ries bldg., Dayton, O.; Penton bldg., 
Cleveland; 601 Tower bldg., South Bend, 
Ind.; 1506 Toledo Trust bldg., Toledo,
O.; 1217 Grant bldg., Pittsburgh, and at 
1109 Fletcher bldg., Indianapolis.

— o—
Acme Steel Co., Chicago, was re

cently awarded the Army Ordnance ban
ner fo r meritorious production.

Greene, Tweed &  Co., New York city, 
has purchased the Asbestos Fibre Spin
ning Co., North Wales, Pa.

Richmond Radiator Co., Uniontown, 
Pa., reports that negotiations have been 
completed for the purchase of the U nit
ed States Sanitary Mfg. Co., Monaca, 
Pa.

H e il Engineering Co., Cleveland, has 
developed a new type lead anode for 
electroplating.
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THE BUSINESS T R E N D -

Uncertainties Numerous; 
High O utpu t Continues

A PPR O PR IA T ELY , as American industry passes the 
second anniversary of the Pearl Harbor raid, comes word 
that November aircraft output exceeded October’s by 
several hundred planes and that shipyards are working at 
full speed on the new type, faster Victory ships. Indus
try is tenaciously maintaining high levels of production, in 
spite of an atmosphere of uncertainty with respect to 
war order cutbacks and cancellations as w ell as changes 
in military requirements.

With revised estimates of manpower needs cutting well 
over a million workers from the earlier figures, and only 
certain industries and areas recording shortage of help, 
the manpower problem diminishes as a production biake. 
In a  few  cases shortages of materials for components are 
delaying output programs. The w ave of union wage de
mands following in the wake of the coal miners’ victory, 
and some degree of “war weariness”  among workers plus 
their growing interest in plant jobs not likely to be ter
minated by peace, are among the problems confronting 
industry.

A U TO M O TIV E PRO D U C TIO N —W ar Production Board’s 
program for production of 12 3 ,4 9 2  civilian trucks in 1944 
will not be traveling on a clear track. For one thing, 
backlogs of heavy-duty military vehicles are now on pro
duction lines of all the automobile plants equipped to 
build them. Also, mass-production meth
ods applicable to light trucks are ordinarily 
not adapted to heavier civilian vehicles; 
these are built on a more or less custom 
basis which requires many more hours 
per unit. Shortage of labor and materials 
in plants making parts for light civilian 
trucks is another bottleneck, with axles and 
transmissions important components on the 
list of delayed parts.

Completion of new facilities now under 
construction will ease the situation. How
ever, in view of problems confronting the 
program, substantial output of civilian 
trucks can hardly be expected before the 
second quarter.

E N G IN E E R IN G  C O N ST RU C TIO N  —
Volume of construction in continental

United States totaled $203,632,000 for November. This 
total is 5  per cent higher than the figure for October, 
which was $193,379 ,0 00 , but 67 per cent lower than the 
sum of $607,622,000 reported for November of 1942. 
Private construction, totaling $73,195,000, attained the 
highest volume since October, 19 4 1 ; it was 5t> per cent 
above the October figure and 13 8  per cent higher than 
the total for November of last year. Increases in Novem
ber by construction types are: Public buildings, 2 per 
cent; commercial building and large-scale private housing, 
29 per cent; unclassified construction, 80 per cent.

For the 1 1  months of 19 4 3  to date total construction 
volume amounted to $2,885,384,000, or an average of 
$6 1,39 1,0 0 0  for each of the 47 weeks. This volume was 
67 per cent below the $8,932,207,000 reported for the 
equivalent period of 1942.

R A ILR O A D  N E T  IN C O M E— October net earnings of 
class I lines, after interest and rentals, show a decline for 
the fifth consecutive month, with an estimated total of 
$76,600,000, compared with $ 13 5 ,5 3 8 ,2 7 5  for October of 
19 42 . F or the 10  months ending Oct. 3 1 ,  1943, net in
come of these railroads totaled $778,800,000, against 
$709,230,885 for the corresponding period of 1942. For 
the 12-month period terminating Oct. 3 1  of this year the 
rate of return on property investment averaged 5.59 per 
cent, compared with a rate of 4.92 per cent for the 
months ending Oct. 3 1  of last year.
M A C H IN E  TO O L SH IPM EN T S— October shipments of 
machine tools, totaling about $76,000,000, were around 
1 1  per cent below the September total of $85,842,000. 
Backlog of unfilled orders declined to about $286,000,000.
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YEARLY OUTPUT 
(SCALE AT LEFT)

1 - i l l
1929 1932 1937 1938 1939 1990 1991 1992 J F M A M J J A S 0 N_ _ D

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

Latest
I N D U S T R Y  Period̂

Steel Ingot Output (per cent of capacity) ..........................................  98.5
Electric Power Distributed (m illion kilowatt hours).........................  4,560
Bituminous Coal Production (daily av.— 1000 tons)............................ 2,075
Petroleum Production (daily av.— 1000 bbls.)....................................  4,329
Construction Volume (ENR— unit $1,000,000)....................................  $52.2
Automobile and Truck Output (Ward’s— number units)...................  17,880

°D a tcs  on  request.

T R A D E
Freight Carloadings (unit— 1000 cars)................................................. 837f
Business Failures (Dun &  Bradstreet, number)....................................  35
Money in Circulation (in millions of do llars)!....................................  $19,940
Department Store Sales (change from like week a year ago)!  +21%

f  Prelim inary , Î F ed era l R eserve B oard.

Prior
Week

99.0
4,403
2,117
4,413
$36.5

16,775

820
43

$19,796 
+  14%

Month
Ago
99.5

4,414
1,638
4,389
$35.2

19,585

841
42

$19,354 
+  12%

Year
Ago
99.5

3,883
1,811
3,918

$103.1
19,935

740
148

$14,848
+30%
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T H E  B U S I N E S S  T R E N D

r i n r m i  m i l  n n 
I I l i n n  I
[ i f  r ni  ii

I | W g p

I_I ...... I  ■ JJiLL.i: it n I? x ü rs M ff la  a e a

Coke Output 
Bureau of Mines

(D a ily  av erag e— N e t to n s)

 B y -P ro d u ct   B eehive-----
1 9 4 3  1 9 4 2  1 9 4 3  1 9 4 2

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

DAILY AVERAGE-NET TONS 
BUREAU OF MINES

BY-PRODUCT

BEEHIVE
Average

Z tfu ifu n e + it  Ô n d te /iA

Foundry Equipment and Gear Sales
M onthly  A verage  In d e x -----

( 1 9 3 7 - 3 8 - 3 9 = 1 0 0 )  ( 1 9 2 8 = 1 0 0 )

1 9 4 3  1 9 4 2  1 3 4 3  1 9 4 2
n .................... 4 2 9 . 8  5 3 2 . 7  2 6 8  2 8 8
ib................... 3 9 9 . 5  5 6 7 . 9  3 0 3  3 5 3
ar.................. 5 6 2 . 7  1 1 2 2 .4  3 3 4  4 5 5
>r...................  3 6 2 . 7  1 0 8 9 . 3  2 4 0  3 7 8
ay ............  3 4 8 . 9  6 5 3 . 6  3 4 2  4 2 1
n e  ............ 4 1 3 . 6  7 7 4 . 0  4 0 1  3 7 3
ly ............... 3 7 9 . 4  8 0 0 . 8  3 7 4  3 4 4
ig ................... 3 9 0 . 4  5 1 0 . 8  3 1 2  3 8 0
p t .................. 3 4 6 . 6  4 4 6 . 4  3 2 0  3 5 1
;t...................  4 3 6 . 6  5 4 0 . 6  3 6 8  2 6 3
 ...........................................  3 3 8 . 8  . . .  3 5 9
:c............................................ 3 8 2 . 5  . . .  3 0 0

AVERAGE 1937-38-39 
TAKEN AS 100

SOURCE, FOUNDRY EQUIPMENT MFGRS. ASSOC SOURCE: AMERICAN GEAR MFGRS. ASSOC

Iron, Steel Production 
(N e t tons— 0 0 0  o m itte d )

S teel In g o ts  P ig  Iro n -----
1 9 4 3  1 9 4 2  1 9 4 3  1 9 4 2

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

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

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

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

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

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

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

Month
Ago

$8,631
$169.0

$44.7
4,007

$52,982
$39,218

Prior
Week
$8,718
$169.9

$32.9
2,799

$51,989
$37,857

Latest
Period0
$7,668
$170.1

$48.6
3,701

$51,462
$37,377

f i n a n c e
Bank Clearings (Dun &  Bradstreet— millions)..............
Federal Gross Debt (billions)...........................................
Bond Volume, NYSE (millions).......................................
Stocks Sales, NYSE (thousands).......................................
Loans and Investments (m illions)! • • • • • ■ - ■ ■ • :
United States Government Obligations Held (millions)t 

f M em ber b a n k s, F e d e ra l R eserve System .

p r i c e s
STEEL’s composite finished steel price average..........
Spot Commodity Index (Moody’s, 15 items)! - 
Industrial Raw Materials (Bureau of Labor index)!. . . .  
Manufactured Products (Bureau of Labor index)! . . .  

1 1 9 3 1  =  1 0 0 :  F rid a y  series. ( 1 9 2 6  =  1 0 0 .

December
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G A S

C U T T I N G

. . . . now being done on sections up 

to 4 2  inches thick; 54-inch sections also 

are cut

By R. L. DE1LY
and

E. BENYO
Bethlehem Steel Co. 

Bethlehem, Pa.

PRESENT needs for fast delivery of 
heavy steel products make it mandatory 
to flame cut sections, in almost unlimited 
thicknesses on a production basis. Thus 
lancing has been eliminated, both due to 
the expense involved, and because of the 
poor tolerances attendant upon the opera
tion. I t  was necessary to develop, or 
adopt, new technique and equipment to 
accommodate torch cutting of heavy sec
tions.

A primary requisite for production cut
ting of heavy sections is adequate oxygen 
and fuel gas supply. The oxygen must 
be piped either from a plant or a trailer 
truck. The important consideration is to 
have a uniform supply w ith  unfailing 
pressure and ample volume. This means

110

that all unnecessary restrictions must b 
avoided, and particularly that pipe 
regulator sizes must be large enoug; 
handle the maximum momentary loans. 
Fuel gas is most generally acetylene, « 
in  our case this is supplied by medium 
pressure generating plants.

A  typical installation of oxygen and ace 
tylene lines is in a shop which has a heavy 
scarfing load at the south end, a m  > 
mediate area of general maintenan 
ting and various operations o:f 
cutting at the north end. In *** at
the oxygen main line pressure is I? 
a minimum of 160 pounds P are
inch, maximum 200 pounds 
inch, except at the scarfing h
is reduced to 130 pounds per square u>

/ T E E L



average. Acetylene pressure is main
tained at 15 pounds per square inch, 
throughout the shop.

I t  should be noted that the size of the 
feeder pipe line is 3 inches, even for 
the relatively short run of 1850 feet in 
this shop. The branch lines are 2% 
and 2 inches, and drops are generally 1 
inch. The relatively large station valve 
on these drops is the only screwed con
nection. A ll connections in the line, 
except for unions and valves, should be 
welded to simplify erection, prevent leaks 
and to streamline the flow. I t  is always 
preferable to bend the pipe rather than 
to employ welded sections at changes 
in pipe direction. We also have found 
it necessary to adopt very' large pipe sizes 
and relatively high oxygen pressures in 
order to guarantee the large constant 
volumes of oxygen needed for heavy 
cutting.

In our acetylene plants the generators 
are linked by various yoke arrangements 
to insure steady flow  from any two gen
erators that may be on the line. The 500- 
pound double-rated generators are in
stalled in a brick fireproof construction 
building w ith carbide storage room ad
jacent, the floor of which is at a high ele
vation, level w ith the filling  platform in 
me generator room. The two main plants 
nave a capacity of 750,000 cubic feet 
c acetylene each per month, although 
beir momentary capacities are higher. 
n s°nie cutting applications we have 

used propane supplied from manifold 
cylinders.

, TJ16 PiPe-Hne header arrangement of 
° t i  oxygen and acetylene used to sup- 

P y a multiple torch cutting machine com- 
oxy2en drop of 2-inch diameter 

Una line pressure of about 170 pounds

in Jo f0«,* p ap er. p resented  a t  the  annual m eet-
Oct IS o V 'mCrican W eld ing  Society, Chicago,• ao-21, 1943.
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per square inch, and a 2-inch acetylene 
drop w ith a line pressure of 15 pounds 
per square inch. The five oxygen and 
four acetylene stations w ill supply four 
torches for normal cutting, or two large 
torches, plus standby stations for lancing 
or for a hand-cutting torch i f  required. 
This setup is typical of all large opera
tion stations.

Torch Tips Must Be Adequate

Torches are the next consideration and 
they must have tips w ith sufficiently 
large orifices to do the work. A  stand
ard two-hose torch, using %-inch oxygen 
and 5/16-inch acetylene hose oh 75 feet, 
is satisfactory for thicknesses up to 28 
inches, but not preferable over 20 inches. 
A three-hose torch should be used, w ith 
a %-inch cutting oxygen supply hose for 
thicknesses from 20 to 54 inches and 
over. In  such oxygen setups, a pressure 
gage should be used primarily as a vol
ume indicator, since pressure is not im
portant except as it  affects the volume 
of oxygen in relation to the capacity of 
the equipment. This gage should be on 
the outlet side of the valve or the inlet 
side of the torch. The torch should have 
a capacity of approximately 6000 cubic 
feet per hour. The tips should be of a 
suitable range in size and made to pro
vide sufficient preheat for the particular 
work undertaken.

Observations of experimental heavy 
cutting prove the'prebeat flames to be of 
paramount importance. They must be of 
sufficient volume to result in a flame that 
w ill extend almost to the bottom of the 
cut. Otherwise, excessive drag w ill begin 
at the depth lim it of maximum heat 
penetration. I f  the torch and associated

F ig . 5 — Corrugated a lloy  steel in 
go t d u rin g  cropp ing  operation w ith  

to rch  setup

111

Fig. 1A— M arin e  p a rt to rch  cu t to  shape. N o te -a t A de ta il o f 14-inch  d iam eter 
hole th rough  a 36 -in ch  section. A t  IB  is shown a 37 -inc li cu t on th is  same 

p a rt v iew ed fro m  the end

F ig . 2— Closeup show ing  bevel cu ttin g  o f flange end o f large crankshaft

F ig . 3— C u ttin g  th rough  42 -inch  section o f crankshaft

F ig. 4— A da p te r b it  com ple te ly  to rch  p ro filed  fro m  so lid  fo rg e d 's te e l b lock
30 x  30 x  52 inches

tips and equipment do not supply enough 
preheat flame, they may be supplemented 
w ith an auxiliary preheating torch for 
supplying the deficiency.

In our early efforts to cut 32-inch alloy 
steel we employed equipment previously 
used successfully for cutting 28 inches 
depth. But we found that we could 
penetrate no further than 25 inches in 
the 32-inch thick material. The introduc
tion of postheating enabled the equip
ment to successfully cut the 32 inches and 
heavier thicknesses. This experience has 
resulted in our increasing the amount of 
preheat in our torches. Today the same 
torch, w ith increased preheat capacity, 
is capable of cutting 42 inches thick
ness without postheating.

We have used two types of equip
ment meeting the foregoing specifications, 
both of which w ill cut relatively heavy 
sections. One of these outfits employs 
acetylene as its fuel gas, the other pro
pane. Both are capable of cutting up
ward of 40 inches under normal condi
tions. W hile propane is a very effective 
fuel gas for heavy cutting, there is some
times difficulty in  returning to the same 
flame adjustment when usng large vol
umes. The difference in adjustments is 
not as sharp and apparent w ith propane 
as w ith acetylene. The proper mixture

(Please tu rn  to  Page 118)
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The S p o t  We l d i n g  of  . . .  .

K IC K E L  and N IC K E L  A L L O Y S  
\

Properties of nickel, Monel and inconel are detailed and 
important factors in spot welding these materials are analyzed.
For other articles on spot welding, see STEEL, March 2 9 , 19 4 3 ,  

"M etallurgy of Spot W eld in g "; July 1 2  and 19 , Spot W elding  

Aluminum"

By HAROLD LAWRENCE

IT  IS IN D EE D  fortunate that the 
three common nickel materials— nickel, 
Monel and Inconel— can be fabricated 
by spot welding. Thus the valuable 
strength and corrosion resisting attributes 
of these materials can be utilized in  a 
host of manufactured products fabri
cated by resistance welding. Before go
ing into the details of spot welding pro
cedures, the chemical constitution and 
uses of the three nickel materials w ill 
be reviewed briefly.

N IC K E L — Wrought nickel is about 
99.40 per cent pure nickel plus less than 
1 per cent of cobalt, which is not de
termined separately. I t  contains also 
small amounts of copper, iron, manga
nese, carbon, silicon and sulphur. In  ad
dition to its well known resistance to 
corrosion, i t  possesses excellent physical 
properties. Furthermore these mechanical 
properties give a good account of them
selves at both elevated and sub-zero tem
peratures. Although the strength of nickel 
can be increased by suitable cold work
ing, i t  does not respond to age harden
ing. Besides being fabricated by spot 
welding, all of the other widely used 
welding processes are suited to the join
ing of nickel.

M O N E L  is an alloy of copper and 
nickel containing 63 to 70 per cent nickel 
and up to 30 per cent copper w ith  the 
remainder largely iron and manganese. 
In  its resistance to corrosion, Monel is 
superior to either nickel or copper under 
certain corrosive conditions. For example, 
Monel is more resistant than nickel under 
reducing conditions while it proves to be 
more resistant than copper under oxidiz
ing conditions. Monel, like nickel, has 
quite good physical properties. I t  may 
not be age hardened although cold 
working increases its strength.

IN C O N E L  is an alloy of nickel, chro
mium and iron containing about 79.5 per 
cent nickel, 13 per cent chromium and

6.5 per cent iron. In  this alloy, the out
standing corrosion resistance and mech
anical properties of nickel are further 
improved through the heat-resisting 
properties imparted by the chromium. At 
temperatures up to 2000 degrees Fahr., 
the resistance to oxidation and the abil
ity  to withstand repeated heating and 
cooling make Inconel useful in the con
struction of exhaust manifolds for air
planes and miscellaneous parts for heat- 
treating furnaces. Cold working is em
ployed to increase tire strength of Inconel 
which does not respond to age hardening.

Although nickel, Monel and Inconel 
have been reported to be unresponsive 
to age hardening, this must not be con
strued to mean that these materials can
not be annealed. As w ith so many metals, 
the nickel-bearing alloys, and nickel i t 
self, may be softened after cold working 
by a suitable annealing cycle. I t  is not 
possible, however to increase strength 
by heat treatment as is done w ith steel 
and w ith some of the other nickel ma
terials.

For ready comparison the chemical 
analyses of tire wrought form of nickel, 
Monel and Inconel are reported in Table
I. And in Figs. 1, 2 and 3 w ill be found 
the common mechanical properties of the 
three materials in  sheet or strip form.

S O M E  USES O F  N IC K E L  A N D  
N IC K E L  A L L O Y S — Before considering 
the technical aspects of the spot welding 
of these materials, let's review some 
typical applications. Nickel is widely em- 

. ployed in the chemical industry where 
its fine mechanical properties and out
standing resistance to certain corrosive 
materials make it suitable for the fabrica
tion of evaporators, jacketed kettles, heat
ing coils and other processing equipment. 
Often i t  performs as a lining in steel 
vessels where its corrosion resistance

serves to protect the color and purity of 
food products and pharmaceuticals alike. 
In the electrical -industry nickel has be
come popular in contact parts where it 
demonstrates unusual ability to withstand 
arcing. Nickel forms an important ele
ment in  radio tubes where it  is fabricated 
by spot welding.

Like nickel, Monel is found in many 
types of chemical units where a rustless, 
corrosion-proof, structural material is 
needed. Applications include valves and 
pump parts, turbine blades, laundry ma
chines, food service equipment, sinks and 
drainboards in residential kitchens, sal 
driers, processing equipment and a large 
number of other industrial and marine
applications. . ,

Inconel finds special application in ele
vated temperature service, is particular
ly useful in  airplane exhaust manifolds. 
Inconel springs are found in high tern 
perature designs where retention o 
strength and stiffness is most advantage-

OUSPO T W E L D IN G  C O N D IT IO N S —  
The five important variables to be con
trolled in spot welding are pressure, cur
rent, time, electrode material, size an 
shape of the electrode. ,

PRESSURE—The pressures / eclmr« 
for the successful welding of mckel and 
high nickel alloys are in the neighbor

F ig . 5— T y p ic a l weld, in  0 .062-inch  n icke l sheet a t recommended welding ' co 
tions; le ft, a t 12 diam eters; r ig h t, a t 100 diam eters shows center of we
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in c h  e lectrode pressure, 12 cycles w e ld in g  tim e

quality. An arbitrary reduction in strength 
of 20 per cent was selected. The results, 
assembled in Table I I ,  point out conclu
sively that good current control is quite 
important. I t  is apparent that the closest 
control is required by nickel, less control 
is needed w ith Monel although the d if
ference is slight and the greatest latitude 
is permitted w ith Inconel.

T IM E — Considerable leeway is pos
sible in the selection of welding times 
for nickel and its alloys. The shortest 
time is preferred when welding nickel 
because the problem of electrode sticking 
is intensified by long electrode contact. 
On the other hand longer times are sug
gested fo r the welding of both Monel 
and Inconel. As these two alloys are 
harder than nickel, the use of long firing 
permits the softening of the metal around 
the electrode during the welding period 
and allows a good follow-up movement 
to insure the elimination of porosity. Too 
long times are to be avoided as both in
dentation and distortion are thereby in 
creased. To insure consistency, good 
time regulation should be assured by use 
of good control equipment such as Thy- 
ratron, Ignitron and similar vacuum tube 
timers.

E L E C T R O D E  M A T E R IA L — Copper- 
alloy electrodes possessing at least 80 per 
cent of the conductivity of copper are 
recommended. The electrodes should,

id of those found necessary for weld- both Monel and Inconel have disclosed
; stainless steel and are, of course, that no change in pressure is necessary
her than those employed in welding when welding the one-fourth hard sheet
bon steel. The lower lim it of pressure as compared w ith that specified for the
that which leads to unsound welds annealed sheet.
ile the upper lim it of pressure is estab- C U R R E N T — Welding current is estab-
led by the amount of indentation and fished by increasing the current until the
tortion that may be permitted in the metal "spits”  while making the spot
JCture. weld. A current setting slightly below this
iVhen all of the other four factors are point represents the best weld as de-
correct balance, the right pressure w ill termined by strength and metallurgical
ng about a weld nugget or fused spot considerations. Fig. 4 illustrates this rela-
t is from 50 to 80 per cent of the tionship as developed by Hess and
ckness of the jo in t when two sheets Muller. >
equivalent thickness are being joined. Current conditions need careful regula-
ien sheets of unequal thickness are tion. I f  excessive current is used spitting
ng welded, the weld nugget w ill ap- occurs and a porous weld such as that
«¡mate the thickness of the thinner shown in Fig. 5 is the result. I f  current
the two sheets. is not sufficient, a composite structure
Commercial variations of the nickel like that shown in Fig. 6 w ill be found,
terials from melt to melt have been An investigation has been made as to
jnd to require little  or no change in the permissible variation in current to
lding pressure. Tests conducted on produce welds of commercially acceptable

Fig. 6— T yp ica l w e ld , 0 .062-inch sheet, a t recommended w e ld in g  conditions; 
left, one end o f  w e ld  nugge t; r ig h t, po rtion  o f w e ld  center a t 100 diameters
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in addition, have good strength to w ith 
stand the pressures and heat without un
due mushrooming. Two electrode mate
rials have been reported upon favorably 
by investigators.

The first is an alloy containing 0.5 to
0.6 per cent chromium w ith the follow
ing properties: 82 per cent electrical con
ductivity, 80 rockwell B hardness, yield 
strength at 0.2 per cent offset of 70,000 
pounds per square inch and an annealing 
temperature of 500 degrees Cent.

The second electrode contains 0.4 per 
cent zirconium in place of chromium 
w ith the following properties: 85 per cent 
electrical conductivity, 80 rockwell B 
hardness, yield strength at 0.2 per cent 
offset of 73,000 pounds per square inch 
and an annealing temperature of 450 
degrees Cent.

Electrodes should be cooled to permit 
a satisfactory life  and either water-cool
ing or a refrigerant should perform well. 
A t least 100 welds may be made under 
the proper welding conditions w ith either 
of the above materials before point dress
ing is indicated.

S IZ E  A N D  S H A P E  O F  E L E C T R O D E  
— Experimental work conducted to de
termine the size and shape of electrodes 
was pointed at getting a weld that tears 
around the periphery when pulled apart.

F ig . 7— T y p ic a l w e ld  in  In co ne l 0.062-inc/i sheet a t recom m ended welding  
cond itions; le ft, a t 12 diam eters, shows one end o f w e ld  nugget; r ig h t at 

100 diam eters is p o rtio n  o f w e ld  a t center

Ratios of weld diameter to sheet thick
ness of 3, 3% and 4 produced this desir
able type of failure in annealed nickel, 
Monel and Inconel respectively.

Experience indicates that flat rather 
than dome-shaped electrodes must be 
used. Dome-shaped tips do not permit the 
follow up that is needed.

One problem associated w ith the weld
ing of pure nickel is the sticking of the 
electrode tips to the work. Although the 
problem is not serious, i t  is caused by 
the mechanical keying of the relatively 
soft nickel to the tip  surface. Changing 
the angle of approach from the 30 de
grees originally tried to 10 degrees 
brought about a noticeable improvement. 
Besides a shorter weld time, entirely pos
sible w ith nickel, the lesser angle of ap
proach to the flat face of the tip  reduced 
the sticking problem to the point where 
it  was negligible. Since neither Monel nor 
Inconel exhibit any sticking tendencies, 
the suggestion that soft nickel is the 
answer appears to be a logical one. 
Higher pressure, longer times and softer 
materials w ill accentuate any sticking 
proclivities.

T E S T IN G  O F  W E L D S —With nickel 
materials (as w ith steel, aluminum and 
other materials) a quick test is of much 
benefit in  checking the spot welding per
formance. Although the simple pull or 
peel test is widely used, it  is not recom
mended for testing nickel spot welds. 
Pull-out failures that tear out a slug of 
metal are not critical enough for spot 
welds joining nickel and its alloys. In
stead a quick method of sectioning and 
examining welds is suggested.

The method consists of scribing a line 
across the center of the weld, shearing 
or sawing near this fine, smoothing the 
section by filing or grinding to the line 
followed by macroetching the surface 
thus prepared. Concentrated nitric acid 
may be used for the etchant. Visual exam
ination of the etched section w ill disclose 
any flaws and tell much about weld 
diameter, penetration, structure, porosity 
and other defects. Besides i f  the 
strength-diameter relationship is known 
from previous tests, a close estimate ot 
weld strength may be made. The test 
requires no more than 2 minutes after the 
operator becomes skilled in the technique.

Recommended procedqres and result
ing strengths for these materials are 
shown in Table I I I .  - , „

M E T A L L U R G Y — Eigs. 5, 6 and 
show structure of typical welds in mckel, 
Monel and Inconel. Sound structures re 
suit from the choice of proper welding 
conditions. The crystal structure is large
ly columnar as is true of the usual spot 
weld that has not been subjected to a 
subsequent heat-treating operation.

Coring occurs in welds made in -'l0I"lĈ 
and Inconel and the explanation is similar 
to that for 24ST aluminum as was de
scribed in Steel, July 19 1943. Although 
the extension appear to be cracks, g 
magnification reveals the true nature 
this constituent. The cored region is c 
pletely filled w ith molten m e t a l  that has 
solidified along the grain boundaries 
the parent sheet. ,

The stressed metal that surround 
periphery of the weld is the location ot 
the grain boundary melting tha 
coring. W ith  the electrical .res,s a 
across the grain boundanes bemgdnghe 
than that through the grainsthemseJ1 

„„-ill localized stresses set up oy

— Section o f large fraction- 
tow e r “ S m ith-lined w ith  
sheet attached by spot welds 
nr. jr, Jinm eter. A. u '
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h o l S te e l to  th e  J o b . . .
' I

Lo n g er tool l ife  — more output p e r  w eek  
from e v e r y  tool — depends a  lot upon  
selectin g  the proper tool steel for e a c h  job.

A nd that is  w h ere  C arpenter c a n  h elp  you — 
by offering a  tried-and-proved m ethod of 
finding the o n e  tool steel that w ill do ea ch  
job best.

In thousands of plants, the C arpenter  
M atched  Set M ethod of selecting  tool steel is 
providing lon ger  tool life. It is  sa v in g  m any  
hours that m ight otherw ise b e  spent for re
grinding, repairing  or rep lacin g  tools that

fa il prem aturely. It is g iv in g  tool stee l users 
a n  e a s ie r  m ethod of se lectin g  the proper  
tool steel at the start o f  each  jo b . For help  
in using the M atched  Set M ethod to solve  
y o u r  tool steel problem s, ask  for the M anual 
show n below .
A nd for on-the-spot service, tak e a d v a n ta g e  
of the exp erien ce  of your n earb y  C arpenter  
representative. H e c a n  show  you how  to put 
this useful m ethod to work, im prove h ea t  
treating procedure a n d  boost output per  
tool. Put h is exp er ien ce  to work on your 
problem s today.

H o w  O n e  T o o l S te e l  U s e r  S o lv e d  A  T o o l  F a i l u r e  P r o b le m . . .

THE TOOL: A coining punch for forming bearing races from 1015 steel. 
Production speed—16,000 pieces per day.

THE PROBLEM: Again and again, tools would fa il after running only a 
half-day.

THE SOLUTION: Needing g re a te r  to u g h n e ss , they selected Solar tool steel 
and got these results:

1. Tool life increased from 8,000 to 200,000 pieces, and the 
tool room had 48 fewer tools to make each month.

2. Output was stepped up 11,160 pieces per month.

T H E  C A R P E N T E R  S T E E L  C O M P A N Y ,  1 3 9  W .  B E R N  S T . ,  R E A D I N G ,  P A .

P u t  t & e  .  . .

M A T C H E D  T O O L  S T E E L  M A N U A L

to - e o w ifi ¿*c ( fa w r ¿ d c u tt f

Ask for this handy Manual. It con
tains an alphabetical T o o l In d e x  
and S te e l S e le c to r  and s im p lif ie d  

heat treating instruc
tions. You can quickly 
spot the proper tool 
steel for any one of 
more than 200 types 
of tools. This Manual 
is offered free to tool 
steel usersin theU.S. A. 
who request it on their 
company letterheads.

'5
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T A B LE I— C hem ical A nalyses of W rought 
N ickel, M oncl a n d  Inconel 

E lem en t N ickel M oncl Inconel
N ickel .....................  9 9 .4 °  67 .0  79 .5
C opper .................... 0.1 3 0 .0  0.2
Iro n  .  ..................  0 .15  1.4 6.5
M a n g a n e s e   0 .2  1 .0  0.25
Silicon .............  . 0 .05  0.1  0.25
C a r b o n    . 0.1 0 .15  0.08
C hrom ium  .............................. ■ ■ ■ • 13-9
S u lphur .  ..........  0 .005  0.01 0 .015

'In c lu d e s  a  frac tiona l percen tage  of cobalt.

electrodes, conditions are almost ideal 
for localized melting to take place at the 
grain boundaries. Since coring w ill be 
found when the current is too low to pro
duce a cast nugget structure, i t  is evident 
that the region is not one where a crack 
has been subsequently filled w ith metal 
from the molten nugget.

The spot welding of nickel, Monel and 
Inconel is readily accomplished without 
necessitating the use of any special equip
ment. Cleaning the surface w ith  boiling 
trisodium phosphate solution followed by 
rinsing in boiling water assure a good 
surface condition for welding, though 
practically this is seldom necessary. Weld 
strengths are good and control is no more 
critical than in any other spot welding. 
W ith  the expanding use of nickel mate
rials in  alloy fabrication where the special 
properties of these materials are well 
adapted a considerable amount of resist
ance welding fabrication is to be anti
cipated.

Investigation of two shop tests— tests 
that can easily be made to aid in  ma
chine setup —  disclosed that what is 
known as the “ peel’'  test appears of 
little  value, the “ quick section”  test pro
vides a fast efficient method of evaluat
ing welds made in the shop. Failure 
in  the first case usually occurs by tearing 
or pulling a slug, regardless of the weld 
condition, therefore is unreliable.

Failure in  the “ quick section”  test is 
not involved since, as its name implies, 
a sample weld is sectioned and examined 
visually. Diameter, thickness, penetra
tion and structure of weld nugget so 
revealed are excellent indicators of qual
ity  and serve well as quality control 
“ indicators” . Length of time involved

T A B LE II— W orking  C u rren t R anges C onsistent w ith  20%  R educed  W eld  Strength

%  C hange in  C urren t

M aterial

M onel

Inconel

Thickness

C onsistent w ith 
20%  R educed 
W eld  S trength

0.021 5.9
0 .032 6.0
0 .062 5.5
0.093 4 .0
0.125 4.9

0.021 6.2
0.032 5.5
0.062 10.0
0.093 4 .8
0 .125 5.3

0.021 13.7
0 .032 9.1
0.062 10.0
0.093 15.2
0.125 12.4

A verago % Reduction in 
C urren t Consistent with 

20%  R educed W eld Strength 
for E ach  Material

5.3

6.4

12.1

T A B LE I I I  D a ta  for Spot W elding N ickel, M onel and  Inconel Sheet

M etal F la t
T h ick  F ace  of Shape of T o tal
ness E lec trode E lec trode E lec trode  E
In . D iam ., In . T ip Pressure, L b . Pi

R ecom m ended  C onditions fo r

0.021 % 3 0 ” bevel 245
0.032 A 1 0 ” bevel 829

% 30 °  bevel 429
% 1 0 ” bevel 49 0

0.062 A 3 0 ” bevel 2300
% 3 0 ” bevel 1720

0.093 % 3 0 ” bevel 2765
A 3 0 ” bevel 2305

0.125 % 1 0 “ bevel 3315
% 3 0 ” bevel 3315

R ecom m ended C onditions for

0 .021 % 3 0 ” bevel 184
0.032 A 3 0 ” bevel 690
0.062 A 3 0 °  bevel 2685

Vi 3 0 ” bevel 1962
0.093 % 3 0 ” bevel 2765

A 3 0 ” bevel 2685

0.125 % 30 °  bevel 4910
% 3 0 ” bevel 3870
% 3 0 ” bevel 44 2 0

R ecom m ended C ondition  for

0 .021 % 3 0 ” bevel 184
0.032 A 3 0 ” bevel 690

% 30 °  bevel 36 8

0 .062 A 30 °  bevel 3070
Vi 3 0 ” bevel 2455
Vi 3 0 ” bevel 1962

0.093 A 3 0 ” bevel 3070
% 3 0 ° bevel 3870

0.125 A 30 °  bevel 5270
% 3 0 ” bevel 5900

U nit F iring
tim e,
Cycles

C urrent,
Amp.

Strength 
per Spot 

Lb.

fo r Spot W eld ing  N ickel Sheet 
20,000
30 .000
35 .000
40 .000
30 .000
35 .000
25 .000
30 .000
30 .000
30 .000

15 .000
2 5 .000
3 5 .000
4 0 .000
2 5 .0 0 0
35 .000
25 .000
35 .000
40 .000

15 .000
25 .0 0 0
3 0 .000
4 0 .000
50 .000
40 .000
40 .000
35 .000
35 .000
30 .000

4 7,760 445
4 15,400 950
4 9,200 740
4 10,000 720

6 31 ,000 3,250
6 21,600 2,855

12 32 ,000 5,825
12 26 ,400 5,015

20 33 ,700 8,600
20 30,800 8,750

M onel Sheet
12 6,200 570
12 10,600 1,290
12 20 ,700 3,930

12 15,300 3,215
20 22,600 6,300
12 20 ,000 4,370

30 30,800 10,950
30 21,300 7,800
20 23,900 6,825

; Inconel Sheet
4 ,04012

12
12
12
12
20
20
20
30
30

6,710
3,730

12,000
9,300
6,100

12,700
15.000
20.000 
21,500

700
1,485
1,040
4,340
3,380
3,365
6,350
7,125

10,525
12,000

in performing this test is in the neighbor
hood of 2 minutes. Concentrated nitric

acid works well as an etchant for th 
metals here under consideration.

P la n e r ,  S h a p e r ,  S lo t t e r  

In  P r a c t ic a l  M a n u a l

P lan ing , Shap ing  and S lo ttin g , by 
Fred H. Colvin; cloth, 125 pages, 
4% x 7% inches; published by McGraw- 
H ill Book Co. Inc., New York, for $1.25.

This is a concise and practical man
ual presenting essentials of the use, set
ting up and operation of planers, shap
ers, and slotters in clear form for begin
ners in  machine shop work.

Many examples are taken from some 
of the best known machines of each 
class, w ith illustrations of the machines 
and names of the principal parts. 
Various kinds of work done on each type 
of machine are also shown by examples 
from actual shop practice..

The author classes the shaper and 
planer as next to the engine lathe and 
d rilling machine in  importance in the 
machine shop, while the slotter, in the 
same class as the shaper, is not used 
to the same extent as the others.

C o r n e l l  R e s e a rc h  P r o b e s  

R a d ia n t  H e a t in g  F a c to r s

The various physiological, psycholog
ical and engineering factors relating to 
the comfort and economy of radiant 
heating and cooling have recently been 
investigated by Messrs. Mackey, W right, 
Clark and Gay of Cornell University 
under the direction of the University’s 
research committee on panel heating and

supported by Consolidated F.dison 
Part I  of the pamphlet 

Heating and Cooling supphesprel® 
inary engineering data ne“ sŝ  ,vithm 
study of radiant heat exchange 
a room. Other uses of these 
elude the study of radiant heatexchai g{ 
w ithin a boiler fumace an f
illumination. Charts are PreSen‘eV ne

vestigate engineering fac or g(j  j rom
room; also to present da a ^  r00m
a study of human subjec tpinnerature 
to be bu ilt in  the constan ) jcal 
room of Sibley School of Meehan 
Emrineering at the umversit>.





F ig . 6— D e ta il o f c u t show ing  q u a l
ity  in  c u tt in g  th ro u g h  41 -inch  sec

t io n  o f c rankshaft

" H e a v y "  G a s  C u t t in g
( C on tinued  fro m  Page 111) 

and combustion is very important on 
heavy cutting.

The vehicles used to carry these 
torches may be standard cutting ma
chines, where these are adequate ro do 
¿ie job, or heavy duty cutting machines 
where needed. Single-purpose machines 
may be designed especially for produc
tion operations such as cutting ingots. 
I t  is important to remember that for mas
sive work requiring portable machines, 
the machine must be of heavy weight 
and wide gage because of the load of 
heavy duty torches and hoses. Where 
only the smaller machines are available 
for carrying this heavy equipment, they 
should be operated in a forward direc
tion only and be counterbalanced to pre
vent tipping. This precaution is neces
sary to prevent the operator from being 
burned, especially i f  he is unable to 
quickly shut off the high pressure oxygen 
supply. Finally, all machines for heavy 
cutting should have a minimum constant 
speed of 1 inch per minute or less.

For heavy cutting the technique em
ployed is essentially the same as for 
lighter work, 6-inch plate for instance. 
Where heavy sections of large mass are 
to be cut i t  w ill be found helpful to fu r

nace preheat to a temperature somewhere 
between 200 and 800 degrees Fahr., ex
cept where the analysis makes such treat
ment inadvisable.

In  starting the cut on heavy sections it  
is very important to allow sufficient time 
for flame preheat. The high-pressure 
oxygen stream is then opened and the 
forward motion of the torch started a 
fraction of a second later. This forward 
motion of the torch is increased gradually 
to fu ll cutting speed as the cut progresses.

When these operations are properly 
timed, the cut w ill progress steadily down 
the face of the piece at a constant rate, 
and without a sharp shelf forming at any 
point, until i t  breaks through the bottom. 
A t the instant the cut breaks through, 
the drag is generally rather long, but i t  
w ill shorten quite rapidly to normal drag 
length for the section being cut, once 
the cut has become completely confined.

Poor Flame Makes Drag

We mention this long drag particular
ly because it  is during this stage that the 
inexperienced operator w ill frequently 
spoil his opportunity of making a success
fu l cut by becoming discouraged and 
shutting down the operation. Likewise, 
the inexperienced operator w ill all too 
frequently ruin his cut by starting to 
lance the bottom of the piece before the 
cut has become established. In  most cases, 
i t  is best to let the cut run until i t  has 
established itself. However, a lance 
should always be on hand to help in 
starting the cut i f  necessary, or to 
straighten out excessive drag, should 
such occur.

Insufficient flame preheat w ill result 
in the freezing of the work about three- 
quarters of the way down, giving rise to 
a severe drag; or a ribbed, uneven sur
face w ill result, starting about one-third 
or one-half the way down. The surface 
w ill be similar to that produced by too 
slow a speed.

Excessive oxygen pressure w ill chill 
the cut, cause shelfmg and resultant drag 
and, on encountering inclusions w ill 
cause excessive blows, introducing drag. 
I t  may also set up excessive turbulence 
which w ill interfere w ith the cut. Gen
erally speaking the lower the pressure 
the easier the job.

Too slow' a speed w ill result in shelling, 
thereby introducing extreme drag. W hile 
it  is impossible to state speeds for heavy

F ig . 7— C om ple te ly  c u t c rankshaft

sections because of the number of vari
ables, we know that there is a general 
tendency to run too slowly. We seldom 
employ less than 1 inch per minute 
speed, even on work 54 inches thick.

Sometimes an operator fails to increase 
the speed to normal until after the start 
has been completed. Should completion 
not occur in time, he mistakenly reduces 
the speed, and this exaggerates the drag 
in most cases. Instead he should increase 
the speed, which w ill generally eliminate 
the drag. Our drags on 45-inch cuts run 
as little  as 3 inches, mainly at 6 inches, 
and sometimes as high as 18 inches. It 
is very easy to run too slow on heavy 
cutting because speeds are set by ob
servation, and when watching a com
paratively wide and long stream of oxidiz
ing metal the variations are not noticed 
as readily as on lighter work.

T H R E E -D IM E N S IO N A L  C U TTIN G : 
An interesting problem was presented by 
the three-dimensional cutting of a forged 
steel marine part, Fig. 1. The procedure 
developed fo r shaping this marine part 
required a minimum amount of very deep 
cutting. The slots at each end were cut 
for their fu ll depth and this was fol
lowed by cutting the 14-inch diameter 
hole in the center through its fu ll 36-inch 
depth. The four rectilinear holes were 
cut to their dimensions of 19 inch length, 
10 inch w idth and 10 inch depth. The 
legs were finally sloped as shown. The 
original dimensions of this forging were 
approximately 37 x 36 x 124 inches. 
Starting points for each hole w'ere ob
tained by piercing w ith a lance.

Fig. 4 is an excellent example of what 
can be done in the way of torch profiling 
heavy sections. This piece is 30 x 30 x 
48 inches long. The walls are approxi
mately 6 inches thick. I t  was cut from 
a forged steel block 30 x 30 x 52 inches.

T H IC K  S LA B S : In almost every' in
stance our procedure for cutting thick 
slabs involves the employment of portable 
cutting equipment. A typical example of 
this operation is a 17-inch thick alloy 
steel plate 30 feet long x 12 feet wide 
which was cut at room temperature 
using a heavy preheat oxyacetylene tip 
w ith the machine traveling at a speed 
of 3 to 4 inches per minute. Sufficient 
track was used to line up the entire lengt 
of the cut. A drop cut was obtained.

H E A V Y  C R A N K  SH A FTS : We be
lieve that the operation which we wiU 
now describe, shown in Fig. 3, is wit iou 
doubt the most outstanding of its Kino 
to date. I t  is the cuttirig of two crank-



G entlem en, he’s tired. This patient and vener

able creature is the most overworked piece of 

machinery in the world. For countless centuries the 

old one-horsepower hay burner was the m ost efficient 

we had, and he has done much of this world’s

Today, aeronautical engineers have packed a horse

power into a few ounces of metal, and more than 

2,000 horsepower into a single engine. Tolerances
f

are measured in thousandths of an inch, and bear

ing smoothness is measured in millionths.

There’s a reason for such precision as this. Into the 

cylinders of that finished engine will pour a torrent 

of 15-ton explosions at the rate of hundreds of 
blasts every second during the million miles of

flight that is the life expectancy of the engine.
! ■ I:

And that, brother, is horsepower!

Today, Jones & Lamson machine tools, engineers 

and service men will he found on every airplane 

engine production line in America, helping to make 

possible this miracle of power . . . They are at your 

service. Call upon them now.

U n ive rsa l T u rre t la th e s  .  Fay A u to m a tic  la th e s  .  A u to m a tic  T h re a d  

G rinders  .  O ptica l C om parators .  A u to m a tic  O pening T h re a d in g  D ies

MACHINE CO., SPRINGFIELD, VERMONT, U .S .A .

P r o f i t - p r o d u c i n g  M a c h i n e  T o o l s

1 1 9  r

LAMSONI0NES &
j December 13, 1943
L



F ig . 8— C rankshaft as fin a lly  
m achined

up on a spindle and the bearings between 
the throws are rough turned. I t  is again 
taken to the furnace and heated, and the 
throws are then twisted to their proper 
angle, followed by further heat treatment. 
I t  is finally returned to the machine shop 
for finish machining on the bearings as 
well as other faces. The completed job is 
illustrated in Fig. 8. Note the flange di
mensions at the right end which had the 
original forged dimension of 42 inches 
thickness.

C R O P P IN G  A N D  C U T T IN G  I N 
G O TS : In  Fig. 9 a 51-inch thick ingot cut 
is shown. The ingot is upside down, the 
bottom of the cut being on top. I t  demon
strates the ability of oxygen cutting 
stream to adjust itself by intervals from 
an excessive to a normal drag without 
auxiliary aid. This was not a premachin
ing cut and no attempt was made to 
maintain tolerance. However, the cut was 
well w ith in 2-inch machining tolerance 
should machining have been necessary 
in this instance.

Ingot cutting is necessarily a produc
tion operation and every effort has been 
made to perfect a procedure providing 
the greatest speed and insuring the best 
quality of cut obtainable. One of our 
main problems is the cropping of the ends 
of corrugated ingots ranging from 29 to 
32 inches in diameter. These ingots are 
first stripped and are received at variable 
temperatures. Then they are put into an 
equalizing furnace and soaked to a uni
form temperature of 1100 to 1500 de
grees Fahr. The first setup consisted of 
a portable machine on an overslung track,

Fig. 9— C u t th ro u g h  51-inch sec
tion o f ingo t

but the high heat made working ex
tremely difficult. As a result perfect cuts 
were not always secured. Further, only 
one end could be cropped at a time, and, 
with this inconvenient setup, the produc
tion amounted to only 8 ingots per 8 hour 
day.

An ingot cutting machine was accord
ingly designed, and it  is seen in Fig. 5 

• cropping both ends simultaneously. This 
machine w ill follow the circumferential 
contour automatically w ithin 10 per cent 
and the balance is adjustable manually 
and accurately during the operation. One 
end w ill accommodate diameters from 26 
to 36 inches in 2-inch increments for the 
depth of the cut; the other end from 16 
to 26 inches in diameter. Eight to ten 
minutes are required to completely drop 
the crop into the scrap boxes below.

This machine can handle four ingots 
per hour or 30 to 32 per 8-hour day. Only 
two operators are required. As a safety 
measure the operator’s efforts must be 
co-ordinated for releasing the ingot after 
cropping. The operator at the right con
trols an air valve for releasing the dump
ing cylinder mechanism beneath the in
got. However, the operator at the left 
must release the safety before such ac
tion takes place.

A ground-operated electric crane on 
a monorail picks up the ingot as it is 
discharged from the nearby equalizing 
furnaces and carries i t  to the cropping 
machine position at the holding and 
dumping tray. The same equipment re
moves the ingot after cropping and dump
ing- .,|

S U M M A R Y : Although there is still 
much to be learned concerning the tech
nique and perfected procedure for heav> 
cutting, i t  w ill be evident from the 
examples illustrated in this paper that 
this important phase of machine gas cut
ting is now acceptable as a production 
operation on thicknesses up to 42 inches 
w ithout the employment,'of a lance.

In brief summary we point out that t le 
essentials for successful heavy cutting 
are adequate oxygen and fuel gas supp > > 
torches w ith sufficiently large  ̂orihces o 
provide ample preheat and cutting oxy gen 
flow; sufficiently heavy machines or 
wide gage to provide for carrying ieaV', 
torch equipment at slow and cons an 
speed; carefully trained operators, wno 
are methodical and exact in their war 
manship; and finally, perfection m tecn- 
nique and procedure.

shafts from one forged slab. The slab is 
25 feet long, 10 feet wide and 25 to 28 
inches thick in the main body and as 
much. as 38 to 42 inches thick on the 
flange end. Because of its great mass, i t  is 
furnace preheated to 400 degrees Fahr. 
before cutting.

The crankshaft contours are laid out 
near the edge of the slab w ith three of 
the throws to the outside and the other 
two throws to the inside. The center 
section of the slab is scrap. A heavy duty 
straight-line cutting machine is em
ployed for the work.

This job has been performed w ith 
both the oxyacetylene and the ‘ oxypro- 
pane flame, the latter being used prior to 
the time of acquiring proper equipment 
for acetylene. The speed is 2 to 2¥2 
inches per minute on the 28-inch thick 
cut. In  the case of the propane the pres
sures at the control valves are 90 pounds 
per square inch cutting oxygen, 40 
pounds per square inch propane and 120 
pounds per square inch preheat oxygen.

In  Fig. 3 the operators are cutting 
through the 42-inch thick section, which 
necessitates racking up and in on the 
S-shaped forged l if t  of the flange. A ll 
transverse motions, requiring a distance 
of 18 inches in and out, were racked by 
hand, an operation requiring expert con
trol to maintain an even speed of about 2 
inches per minute. The close-up in Fig. 
2 shows the machine setup for bevel 
cutting the heavy 42-inch thick flanged 
end so as to reduce the machining time 
for turning. Fig. 6 shows a close-up view 
of a cut through a 41-inch section.

The crankshaft blank as seen in Fig. 
7 has now been turned over on its edge 
w ith the three-throw side downward and 
a clear view of the flame-cut contour of 
the shape as well as the forged face is 
seen. From here i t  is taken to the fu r
nace fo r annealing, after which it is set



S h e n a n g o -P e n n , a n s w e re d  th e s e  
requ irem ents—as they have fo r  many 
o ther v ita l uses w here wheels tu rn  o r 
where w e a ring  o r  co rro s io n  exists.

Engineers w ho  are lo o k in g  fo r  a d d i
tio n a l fac ilitie s  to  produce bushings, 
bearings, pum p and cy lin d e r line rs , 
sleeves, etc., w i l l  find  that Shenango- 
Penn cen trifuga l casting fa c ilit ie s  o ffe r 
a w ide  range o f  sizes and a se lection o f 
ferrous and non-fe rrous a lloys that 
w i l l  meet a ll arm y, navy, a ir  corps and 
engineers requ irem ents. For m ore  com 
plete in fo rm a tio n , w r ite  fo r  B u lle tin  
N o . 143 today.

SHENANGO-PENN MOLD COMPANY 
413 W est Third Street, D over, O hio
E x e c u tiv e  O f t  i c e s :  P i t t s b u r g h ,  P a .

T H IS  is a carload o f castings— p ro 
duced fo r  a new instrum ent that 

d irects  an ti-a irc ra ft fire  w ith  deadly 
accuracy. W hen enemy planes are ap
p roach ing , th is  device determ ines the ir 
distance and speed— then in  5 seconds, 
pe rfo rm s ca lcu la tions that w ou ld  take 
many m athem aticians several hours to 
pe rfo rm .

The  result o f these ca lcu la tions te lls 
the gunner the exact m om ent to  fire, 
and gives the precise spot at w h ich  
the fire  must be aimed.

Every pa rt that goes in to  th is  a n ti
a irc ra ft d ire c to r must be absolutely 
true  to  size, and capable o f de live ring  
u n in te r ru p te d  p e rfo rm a n ce . B ronze  
ca s tin g s , p ro d u ce d  c e n tr ifu g a lly  by

ALL BRONZES • MONEL 
METAL • ALLOY IRONS

'Thetj Hetp 
M a t k e m a t i c t L  W i } * *

December 13, 1943
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AN ENGINEERING APPROACH TO THE SELECTION, EVALUATION AND SPECIFICATION OF

METALLIC MATERIALS
The meanings of conventional tests for metals are explained by the author 

in the fourth installment of his report for the W a r Metallurgy C om m ittee- 

Such measures as hardness, tensile strength and ductility values rarely can 

be used directly in design—Earlier discussions a p peared in STEEL for Nov. 

2 2 ,  N ov. 2 9  and Dec. 6, 1 9 4 3

CHAPTER IV  
The Meanings of the Conventional Tests 

Hardness Tests

Hardness testing is the simplest of all 
testing procedures. I f  a part must be 
“ file-hard” , trying to scratch i t  w ith  a 
standard file serves as a go, no-go test. 
Hardness testing that gives a numerical 
value, is normally made by squeezing 
into the specimen, under a definite load, 
an indentor that is much harder than 
the specimen and then measuring the 
size of indentation one way or another.

Conversion charts fo r the approxi
mate transference of a figure obtained 
by one indentation method to that which 
would be obtained by another, are given 
in handbooks (References 1 and 6), as 
are charts fo r approximate translation 
of hardness figures into terms of tensile 
strength.

In  a way, hardness tests are of the

By H. W. GILLETT

“ lbs./sq. in.”  type. A hardness test 
does te ll considerable about “ pounds” , 
and a series of hardness indentations 
tells a lo t about uniform ity of the 
“ square inches” ; hardness tests w ill also 
te ll much about uniform ity of materials 
and of final parts from lo t to lot. Thus, 
in testing armor plate, one plate in 100 
may be subjected to a firing test, the 
other 99 may be checked for hardness.

Hardness has strong connotations 
about machinability, but a hardness 
value is not itself directly usable in 
design, because, like the tensile strength, 
discussed below, it  involves deforma
tion far beyond what can be allowed in 
service.

Determination of Yield Strength

The primary criterion of load-carrying 
ability is yield strength, the unit load

that can be carried without appriciable 
permanent deformation, so that when 
the load is released the piece returns to 
i t  original, unloaded, dimensions and 
position.

Yield strength may be determined in 
tension, in  compression or in torsion, 
depending on how the load is to be 
applied in  service. Tension testing is 
the easiest, and is usually adequate be
cause steels have about the same yield 
strength in compression as in tension. 
Cast iron is much stronger in compres- 
sion than in tension, but, for any given 
type of alloy the compressive and tor
sional yield strengths are usually so ̂ di
rectly proportional to the tensile yield 
strength as to be sufficiently indicated 
when it is known.

Yield strength is a directly usable, en
gineering design criterion of static load- 
carrying ability. I t  supplies the universal 
language fo r appraisal of load-carrying

USABLE ELASTIC DEFORMATION, 
REGULAR SERVICE
RESERVE ELASTIC AND PLASTIC 
DEFORMATION ASSUMED ADEQUATE

Fig. 14a ( L e f t ) — D iagram s fo r  a low -s treng th  and a h igh-strength steel 
T he  unused p las tic  de fo rm a tion  is not needed in  norm a l service, even 11at 

re q u ir in g  s lig h t p las tic  ad justm ent

F ig . 14b ( L e f t ) — Theore tica l relation be
tw een no tch  s treng th  ra tio  and fina l eccen

tr ic ity .  (Sachs)

as as to zo so a> 
Final Eccentricity, In

' F ig . 15 (B e lo w )— The F ord  V -8  cast crank
shaft. Specimens cu t from  the heavy sec
tions show zero e longation  in the tensile test, 
one foo t-pound. G harpy notched-bar impart 
resistance, *'a— yet m illions are in satisfac

to ry  service

1 2 2
S T *  E I



IN D U S T R Y 'S  M O S T W E A P O N S

Shown in the top illustration is American 
"Seamless,” the bronze tubing without welds, 
joints, laps, seams or packing . . .  as leakproof 
as the rigid seamless tube from which it 
is corrugated. Its resistance to pressure is 
increased by an armor of one or more wire 
braids.

American Interlocked hose, also pictured, is 
asbestos packed for heavy service . . .  bronze 
for steam and steel for oil. Also in light weight 
and unpacked fo r' air, gases and light dry 
materials.

When the changeover to peacetime produc
tion takes place, you w ill find American prod
ucts on the production lines in every conceivable 
use. Plan now . . . ask for descriptive bulletins 
on "Seamless” or any other type of flexible 
hose or tubing with American’s dependable 

metal construction. <a2OT

So K d A

AMERICAN M ETAL HOSE BRANCH OF THE AM ERICAN BRASS C O M PA N Y .^ General1 Offices: Waterbury 88 Conn. 
Subsidiary o f A naconda Copper M ining Company • In Canada: ANACO NDA AM ERICAN  BRASS LTD ., N ew  Toronto, O ntano

Member 13, 1943 123
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anieter specimens. In  such sections 
many steels are fu lly  hardenable that are 
not hardenable in larger section, 'llie 
yield strength values obtained on the 
small section are only true for the large 
section when the large section itself 
hardens clear through.

Besides this, heavy sections of any 
sort, heat-treated or not, are likely to be 
softer at the core than at the outside. 
Ilence, yield strength figures ne e d  
scrutiny to be sure that they truly repre
sent the whole, or that part of the closs 
section in  which we are interested.

Determination of Modulus of Elasticity

In  die course of die determination 
of yield strength, it  is possible to deter
mine the modulus of elasticity, i.e., the 
reciprocal of die elastic deformation per 
unit stress. This requires care in testing, 
a long specimen, and measuring equip
ment of high sensitivity, for accurate re
sults.

There is little  need for routine deter
minations of modulus, it  is a property 
that we have to take as we find it, for 
we cannot control it, it  is fixed by the 
nature of die material. A ll ordinary 
steels, nearly up to their yield strength, 
have closely the same modulus of elas
ticity, the same springiness. I t  is die 
yield strength diat determines the range 
w id iin  which a steel spring can be load
ed, for, whether it  has a high or a low 
yield strength, the modulus of steel 
conies in the range 27 to 31 million p.s.i. 
Composition and heat-treatment are not 
factors that influence modulus to any 
noteworthy degree.'

The nonmagnetic types of stainless 
steel and high-manganese steel show 
relatively minor deviations in modulus 
of elasticity, depending on the amount 
of cold work diat has been put upon 
diem. Thus the modulus of stainless 
steel may range from 25.5 to 29 million 
p.s.i.

Strong cast irons have a modulus ap
proaching that of steel, weak ones may 
have one of only 12 million. Many non- 
ferrous alloys have still lower moduli 
and when stiffness is required by design, 
the modulus has to be considered when 
shifting from one type of alloy to an
other.

However, there need be no uncer
tainty about stiffness design, for the

3 £
¿518,000

ability of any material, hence, i t  is, next 
to hardness, the test most universally 
made. Much engineering design is os
tensibly based on tensile strengdr rather 
dran yield strength, because in a given 
class of the older materials of engineer
ing, the ratio of yield to tensile strength 
is fa irly  constant, so either figure served 
equally well. This is no longer die case, 
since many of die newer materials, es
pecially heat-treated and alloy steels, 
have much higher yield strengths than 
would be expected by applying the old 
ratio to their tensile strengths, so the de
sign basis has shifted to that of yield 
strengdi.

The amount of permanent deforma
tion which the specimen is allowed to 
undergo, before the yield strengdi is con
sidered to have been reached in the test, 
is usually 0.02 per cent, to facilitate 
testing, since the factor of safety ordi
narily insures diat the design load, that 
is calculated from the yield strength, is 
enough lower so diat such a material has 
no permanent deformation in service. 
Where closer values are needed, a 
smaller permanent set, e.g., 0.002 per 
cent is used in die test..

The drawbacks and limitations of the 
tensile test are diat i t  is made on a sep
arate specimen, and that the standard 
specimen w ith a 2-inch gage length and 
0.505-inch diameter needs a piece about 
4 inches long over-all and %-inch in d i
ameter, so that pieces of small section 
can be conveniendy tested only on speci
mens taken in the long direction. Sub
size round specimens and flat specimens, 
even of very th in gages, can be tested. 
Small wires can be tested longitudinally 
by this method.

W ith  adequate knowledge of the load- 
carrying ability required by the intended' 
service, and adequate testing to insure 
that the material used has that load- 
carrying ability, there would be no need 
fo r a generous “ factor of safety” . The 
required load-carrying ability is, how
ever, calculated, fo r tensile stresses, on 
the assumption of axial loading, uniform 
loading over die whole cross section. 
Such loading is hard to secure in prac
tice, the load at some point on the ex
terior of the piece is higher, by an un-

34.000

30.000

26.000

F ig . 18 (B e lo w )— Stress vs. num ber o f cycles fo r  rup tu re  on 
tw o  ra ilw a y  axle steels— arrow s denote unbroken specimens. 

M oore, Lyon , and A llem an  "

F ig . 19 (R ig h t)— Stress vs. num ber o f cycles fo r  ru p tu re  or 
a lum inum  alloys. A l l  specimens were broken. The S -N  curve, 
do no t show an endurance l im it  fo r  a lum inum  alloys. Johnsor 

and O berg  45

F ig . 16— A  glass gage be ing  used 
to check inside d iam eter o f ca rt
ridge  cases. N e ith e r d u c t il ity  nor 
im pac t resistance is requ ired  in  th is  

service O ffic ia l O W I photo

EFFECT OF PEENING INTENSITY 
ON FATIGUE LIFE

F ig . 17

certain amount, than the calculation. 
The factor of safety is often really in 
tended to take care of this more than of 
the other unknown factors.

The yield strength test gives pounds 
per square inch, but it  is important that 
the “square inch”  represents what it  is 
supposed to. Tensile tests of heat-treat
ed steel are generally made on speci
mens roughed out almost to size, w ith 
only a final grinding allowance, i.e., they 
are heat-treated in about 0.505-inch di-



TANK DESTROYER PHOTO BY U . S .  ARMY SIGNAL CORPS.

OSTUCO Contributes To Its Fire, Motive and Tractive Power

Developments in fire, tractive and motive power 
which are found in the tank destroyer have al
ready proved their worth in front line action. 
What will these developments offer a world at 
peace ? Manufacturers will reveal the answer as 
their blueprint plans take more definite shape.

Where is ostuco5 s place in this picture? Today 
°stuco seamless steel tubing meets strict de
mands of artillery, engines and caterpillar tread 
manufacturers, thus contributing to the tank de- 
strOyer s fire, motive and tractive power. When

manufacturers’ wartime design-engineering in
genuity and production experience are again 
concentrated on “plowshares,” ostuco will be 
prepared to meet hardness, straightness, finish, 
tolerance and other specification requirements.

If you are working toward a favorable sales 
position for your products in peacetime you’ll 
find ostuco’s specialized experience a valuable 
production asset.

VICTORY REMINDERS: Buy more W a r Bonds . . . W rite  to  the 
Men in Service. G e t in the scrap . . .  Be on the  ¡ob every day.

THE OHIO SEAMLESS TUBE COMPANY
m a n u f a c t u r e r s  o f  s e a m l e s s  a n d  e l e c t r i c - w e l d  s t e e l  t u b i n g
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„ U.S. Standard
Pig. 20— F ille ts  and notches used 
by  M oore and Kom mers Shown 
are fa tig ue  specimens fo r  rotating  
beam machines. The  smoothly ra- 
d iused specimens a and A are the 
m ost free  fro m  stress concentration 
and g ive  highest results. Type a is a 
short specimen fo r  the  R. R. Moore 
m achine. Type B gives nearly the 
same results as a o r A. Type D  
w ith  the square notch gives data 
representative o f very bad condi
tions o f stress concentration and 
has tw o  locations o f maximum  
stress instead o f one on ly , as in E

T aper -g p er ft. 
in clu ded  A ngle

STANDARD SPECIMEN

9 .8 5 " ra d iu s

1 radius

'90° V-notch

F ig . 21 — R ela tion  between decrease in  endurance
lim it  and  tensile s treng th  fo r  specimens ha v in g  th e  fo l
lo w in g  surfaces: a, po lished, b , g round , c, roughened, 
d , c ircu m fe ren tia l V -n o tch , e, ro llin g  sk in  (de c a rb u riz e d ), 
f ,  corroded in  ta p  w ater, and  g, corroded in  salt w ater. 
In  these tests a deca rbu rized  sk in  o r a corroded surface  
is in d ica ted  to  be even worse than  a m echanica l notch

Tensile Strength, Thousand psl 
60 80 100 120 140 ICO 180 200

Norma for Po_ 
“  Specimens



N o  r u le  c a n  g iv e  

t h e  a n s w e rs  t o  

A LL  m e ta l  p r o b le m s

A  h a n d y  device, the slide rule. Knowing the physical properties of a metal you can 
find the strength of a bolt, for instance, just like that. But there are other things about a 
bolt material you also need to know: Can it upset cold—or does it hot work easily? Can 
it be roll threaded? Does it machine readily? Is it rustproof? W ill it resist vibration? Is 
it corrosion resistant—or w ill outdoor exposure create a constant threat of failure, pos
sibly involving costly equipment?

E V E  R D U R  

A n  E n g in e e r e d  M e t a l —f o r  E n g in e e r s

A slide rule cannot give you the answers, but there is a metal in the Copper-Silicon 
A lloy group (Everdur*) that w ill. In  the electrical field alone, millions of Everdur bolts 
and other items of pole line hardware have been giving dependable service for years in 
highly unfavorable locations. And for good reason! . . . Everdur was developed for struc
tural and engineering uses requiring a workable and weldable metal with the tensile 
strength of mild steel and the corrosion resistance of copper.

S E M I - F I N I S H E D  M E T A L  P R O D U C T S  

S a v e  y o u r  t i m e — y o u r  e q u ip m e n t

Other products of The American Brass Company have provided the answer to produc
tion of complicated parts of unusual design. Special Extruded or Drawn Shapes in pinion, 
cam, and many other irregular sections-in copper and nearly all of its alloys, in long m ill 
lengths—suitable for screw machine use or ready for cutting up into assembly parts with 
little  or no machining ! Consider also Anaconda Hot Pressed Parts—gas, air and water 
tight with twice the strength of sand castings-uniform, accurate in dimension, and a 
wide range of copper alloys from which to choose Or Anaconda Pressure Die Castings 
with their adaptability to intricate coring . . .  with all the advantages of other types of 
die castings-plus higher strength, greater hardness and toughness, higher resistance to 
impact and, being copper alloys, possessing freedom from rust and a high degree of cor

rosion resistance.



B R A S S ,  B R O N Z E ,  N I C K E L  S IL V E R  

O ld  S t a n d b y s —f o r  O l d  a n d  N e w  P r o d u c t s

A n s w e r s  t o  o t h e r  m e t a l  p r o b l e m s  a r e  o f t e n  f o u n d  i n  B r a s s ,  B r o n z e  o r  N i c k e l  S i l v e r .  O n e  

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

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

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

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

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

in  b r a z e d ,  s o l d e r e d  o r  w e l d e d  a s s e m b l i e s .  A n d ,  l e s t  y o u  f o r g e t ,  p r o d u c t s  m a d e  o f  C o p p e r  

A l l o y s  p o s s e s s  C o p p e r ’ s  i m m u n i t y  t o  r u s t  a n d  p r o v i d e  g o o d  r e s i s t a n c e  t o  c o r r o s i o n .

F I N D I N G  T H E  A N S W E R . . .

E x p e r ie n c e ?  R e s e a r c h ?  S p e c ia l  A l l o y s ?

N a t u r a l l y  w e  d o n ’ t  k n o w  a l l  t h e  a n s w e r s  t o  m e t a l  p r o b l e m s ,  b u t  w i t h  t h e  a c c u m u l a t e d  

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

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

s u c h  a s  A v i a l i t e * ,  T o b i n *  B r o n z e ,  o r  B e r y l l i u m  C o p p e r .  O u r  R e s e a r c h  D e p a r t m e n t  h a s  

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

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

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

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

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

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

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

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

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

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

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

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

i n g  a n d  m a n u f a c t u r e .  »Trademark Reg. u . s . Pat. otr.

DA  T H E  A M E R I C A N  B R A S S  C O M P A N Y
Genercl Offices; W a te rb u ry  88 , C onnecticu t * S u b sid ia ry  o f A n aco n d a  C opper M ining Co p y 

In C an ad a: A N A C O N D A  A M E R IC A N  B R A S S  LTD., N ew  Toronto, Ontario



and nearly a ll engineering nonferrous 
metals have a considerable gap between 
yield and tensile strengths, a range of 
plastic action. This plastic action is 
utilized in cold-forming, it  is not utilized 
in normal service of a completely fin
ished part, save as possible insurance 
against shattering failure when an acci
dent occurs. A b ility  to be cold-formed 
during installation, as in the bending of 
conduit tube is often required, and even 
some load-carrying members are given 
final dimensions by cold-forming, but 
after this forming has been done, actual 
service of the member seldom requires 
large ductility.

An airplane propeller blade, bent in 
landing, that can be hammered back so 
as to serve temporarily and after a 
fashion, has a useful attribute, and a 
very real advantage, as is discussed by 
Fisher,34 but one only called upon in non- 
normal service. Perhaps even the 
straightening of an automobile fender 
might be classed as in the normal course 
of events. In  these two cases, design 
may contemplate accident, but this is 
not true in the vast majority of cases. 
Straightening of a part at some stage of 
fabrication may be required, but in 
close-clearance parts and in load-carry
ing parts, plastic deformation in fin ished  
Parts has to be avoided by design that re
stricts loading to that below the yield 
strength.

Tensile strength, and the range of 
plastic action between yield and fracture 
are therefore figures in which the engi
neer has some interest, but seldom can 
he use them directly in design.

D uctility  Determinations
The ductility values, elongation and 

mduction of area, determined in the 
course of carrying the yield strength test 
clear to fracture, are not in lbs./sq. in., 
mey are in per cent of the original 
ienath or area. The engineer does not 
and cannot use the figures in design. The 
abricator does not and cannot use them 

directly to appraise ab ility  for cold-form- 
mg. Both use them only in indirect 
l ion, f° r what they connote rather 

man what they state.
They do not directly measure tough

ness. The stress-strain diagram plotted 
mm a tensile test gives two areas, one

F ig . 23a ( L e ft  A b o ve ) — W id e  scatter in  specimens o f  one lo t o f M on e l m eta l. 
Russell and W e lc k e r48

F ig . 23b (A b o v e )— V e ry  sm all scatter am ong specimens o f an unusua lly
homogeneous steel

that of energy absorbed during elastic 
deformation, depending only on the mod
ulus and the yield strength, and second, 
that of energy absorbed during plastic 
deformation.

This area is a quantitative measure, 
tire elongation and reduction of area fig
ures give only an inkling of the area. 
Even the area under the stress-strain dia
gram tells nothing about the “ notch sen
sitivity”  of the material, it  defines “ tough
ness”  only in a qualitative sense. The 
ductility figures do give a rough idea of 
the reserve of plasticity available for in 
surance against shattering fracture in an 
accident.

Many specifications demand high 
values for elongation and reduction of 
area, though normal service could not 
endure one per cent of plastic deforma
tion, and even when normal service de
mands a slight local ability for plastic 
adjustment, to distribute load in an im 
perfectly matched structure, as in a riv 
eted bridge or in non-axial loading under 
tensile stress, this local adjustment w ill 
probably not exceed one per cent.34

We do demand ability to give a trifle 
in order to redistribute stresses, the fit 
of the threads of a bolt and nut is im
proved by screwing them together under 
load so that there is a trace of deforma
tion. Under conditions of repeated 
stress we also want the ability to give 
just a trace locally, at the base of a 
notch, to redistribute stress. A b ility  to 
do this, so called “ crackless plasticity”  
w ill be discussed under fatigue. The 
“ ductility”  required for the very local 
action involved in this redistribution of 
stresses calls for very little  motion, no 
one knows just how much, for the need
ed deformation is on a scale too small 
to measure, but some experts again give 
rough figures ranging from one3" to a 
few”  per cent elongation as adequate. 
One per cent is far smaller than the 
elongation shown in the tension test by 
any of the usual metallic materials of 
construction, outside of cast iron.

Sachs, Lubahn and Ebert30 present

data on the small degree of deformation 
required under eccentric tensile loading, 
to permit a notched tensile bar of steel 
to give, w ithout cracking and thus to 
eliminate the eccentricity of loading be
fore failure ensues. They say that "eval- 
ulation of a steel based on the very high 
values of contraction of area in regular 
tensile tests is entirely misleading; the 
‘notch ductility’ represents the prac
tically useful ductility” . This “ notch 
ductility”  as they define it is not based 
on elongation, but on per cent contrac
tion of area at th e  roo t o f the notch. A  
strain of less than 2 per cent, thus 
measured, they consider sufficient almost 
to completely eliminate the effect of 
stress concentration on the fracture 
stress. However notch-base-contraction 
of less than 2 per cent can accompany 
a 50 per cent contraction on an un
notched tensile bar.

Behavior on Eccentric Loading

They propose testing by controlled ec
centric tensile loading of a notched bar. 
W ithout taking space to discuss the test 
details or the meanings of the co-ordi
nates, one of their figures is shown as 
Fig. 14b, to bring out the wide differ
ence between a steel w ith no notch- 
base-contraction, i.e., one that behaves 
brittle, and one w ith 1 per cent notch- 
base-contraction which behaves w ith al
most the same toughness as does one 
w ith 10 per cent. Moreover, i t  is not 
possible to distinguish, after deforma
tion has taken place in this test, between 
steels that, pulled without eccentricity, 
show 10 per cent or 30 per cent 
notch-base-contraction.

Quite the same sort of behavior has 
been found w ith magnesium alloys at 
very low temperatures, a surprisingly 
small amount of plastic flow, around 1 
per cent, suffices to allow a tough, rather 
than a brittle  fracture, under static ten
sile stress.

Jackman37 remarks that many aircraft 
structural designers believe that 3 to 

(Please tu rn  to  Page 152)
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A  k n ig h t  i n  a r m o r  h a s  f o r  c e n tu r ie s  b e e n  th e  s y m b o l  o f  a  m a n  w e l l  a r m e d  f o r  w a r .  Y e t,  f o r  a l l  his 

h e a v y  g e a r ,  m e d ie v a l  s m ith s  h a d  to  fo r g e  f o r  h im  a n d  h is  h o rs e  o n ly  1 5 0  p o u n d s  o f  metal.

★  ★  ★

F o r  e v e r y  o n e  o f  o u r  m o d e r n  k n ig h t s  n o w  i n  t h is  m e c h a n iz e d  w a r  . . .  f o r  e a c h  s o ld ie r ,  s a i lo r ,  m arine  

. . . th e  s te e l in d u s t r y  t h is  y e a r  p r o d u c e d  1 8 , 0 0 0  p o u n d s  o f  s te e l.  T h e s e  1 8 , 0 0 0  p o u n d s  o f  s tee l fo r 

e a c h  f ig h t in g  m a n  g o  to  w a r  w i t h  h im  as s te e l i n  s h ip s ,  t a n k s ,  p la n e s ;  s te e l i n  g u n s , s h e lls , bom bs, 

s te e l i n  p r o te c t iv e  a r m o r ,  m e d ic a l  s u p p l ie s  a n d  f o r  th e  s a fe  p r e s e r v a t io n  a n d  t r a n s p o r ta t io n  o f  food- 

T o  la n d  a  s in g le  f ig h t in g  m a n  o n  a n  in v a s io n  f r o n t  a n d  s u p p o r t  h im  th e r e  ta k e s  e n o u g h  stee 

i n  a  y e a r  to  m a k e  a u to m o b i le s  a n d  h o u s e h o ld  a p p l ia n c e s  f o r  a  n u m b e r  o f  fa m il ie s  . . . s tee l that 

a l l  o f  u s  g la d ly  d o  w i t h o u t  so  t h a t  e v e r y  s o n  a n d  b r o t h e r  m a y  b e  f u l l y  a r m e d  . . - a n d  p ro te c  e t .

★  ★  ★
ke r

S u c h  is  th e  c o n t r a s t  b e tw e e n  th e  w a rs  o f  k n ig h t s  a n d  t h is  w a r  o f  th e  w o r ld  a n d  b e tw e e n  th e  \v o r e 

i n  m e ta l  i n  th e  m id d le  a g e s  a n d  th e  m a n  o f  s te e l i n  t h i s  m o d e r n  e ra .

★  ★  ★
the

Y e t  w a r  . . .  th e  w a g in g  o f  w a r  . . .  th e  m a k in g  o f  th e  w e a p o n s  to  a r m  . . . in v a d e  . - • c a r r ) ^  

b a t t le  to  c e n te rs  o f  e n e m y  re s is ta n c e  b y  la n d ,  se a , a n d  a i r  . . . is  s t i l l  a  m a n - fo r - m a n  jo b  . ■ • ''u
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the in d iv id u a l  i n i t ia t i v e ,  e n te r p r is e ,  a n d  z e a l o f  e a c h  f ig h te r  . . . e a c h  w o r k e r  . . . j o in e d  to  h is  

fe llow s a n d  c o o r d in a te d  to  th e  c o m m o n  p u rp o s e  a n d  g o a l.  S o  i t  is  t h a t  f r e e  m e n  w o r k  a n d  f ig h t .

★  ★  ★

So i t  is  t h a t  h u n d r e d s  o f  th o u s a n d s  o f  m e n  o f  s te e l b y  t h e i r  s k i l l  . . . e x p e r ie n c e  . . . w i l l  to  

do . . . a n d  w i t h  th e  m e a n s  th a t  fa r - s ig h te d  p la n n in g  a n d  o r g a n iz a t io n  p r o v id e  . . . w r e s t  th e  r a w  

m a te ria ls  f r o m  th e  e a r th  a n d  c o n v e r t  th e m  in to  th e  f ig h t in g  s te e ls  t h a t  a re  th e  s p e a rh e a d  o f

invas ion  . . .  th e  to o ls  w i t h  w h ic h  to  fo rg e  th e  v ic to r y .

-
★  ★  ★

. ; ' ' ( ... * 

So i t  is  t h a t  s te e l w i l l  b e  th e  s p e a rh e a d  o f  p e a ce  . . . w h e n  t h is  s t r o n g e s t  a n d  m o s t  s e rv ic e a b le  

° f  o u r m e ta ls  w i l l  b e  th e  m e a n s  o f  r e h a b i l i t a t in g  a n d  r e s to r in g  c i v i l iz a t io n  to  a w o r ld  th a t  y e a rn s  

to hea r th e  b e l ls  o f  f r e e d o m  r in g  a g a in .

J o n e s  & L a u g h l i n  S t e e l  C o r p o r a t i o n
■ jH I  P i t t s b u r g h ,  P e n n s y l v a n i a

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

I December 13, 1943
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IN G E N IO U S  C A R B ID E  T O O L IN G

ENLARGED CUT OF POINT 
OF.FINISH BORING TOOL

the rotor running at 1750 revolutions 
per minute.

To produce the fine finish and close 
tolerances required, the entire sequence 
of boring and facing operations is car
ried out on a turret lathe employing' 
mainly cemented carbide tools. The 
tooling layout is shown in Fig. 2. The 
first operation, rough boring the 3-inch 
diameter, is performed with a noncar
bide tool. Next, the 1 5/16 and 1 7/16- 
inch diameters are bored with two car
bide tools mounted on the same quill, 
to assure that these bores w ill be con
centric w ith in a maximum of a few 
“ tenths” .

Cuts 160 Feet Per Minute

A recess required in the 1 5/16-inch 
bore is next produced w ith a carbide 
tool, followed by reaming tire same bore 
w ith a carbide reamer. The 3-inch 
diameter is then finish bored to within 
a few “ tenths”  as to size and concen
tric ity w ith the 1 5/16-inch bore. In 
this operation it was found impossible to 
obtain the close tolerance by reaming 
due to the unequally cored parts.

The carbide tool now used cuts at,,, 
around 200 revolutions per minute, 
equivalent to around 160 surface feet 
per minute. Feed is 0.012-inch with 
a stock removal of around 0 .00 8 -inch 
per side. The tool developed for tliis^op
eration is shown in detail in Fig. 3. Note 
the flat contact surface on the Ys-incn 
nose of the tool. Final operation with 
the turret tools is the “ carbide ream
ing”  of the 17/16-inch hole, concen
trically w ith  the other diameters.

Due to operating requirements, depm 
of the 3-inch bore must also be held 
to w ithin a few ten-thousandths in re
lation to the face of the pump body, 
see Fig. 5. To achieve this, the face 
is first rough faced with a carbide o 
mounted on the rear slide, while th 
tools for finish facing both faces S1P1U 
taneously are mounted on the iron

The close relationship of the faces is 
obtained by mounting these two toois, 
see Fig. 4, in the front too slide and

I  Please tu rn  to  Page 146)

FLAT IN CONTACT METHOD OF MAINTAINING 
O.OOl" TOLERANCE ON 
THE DEPTH OF HOLE

THESE TWO TOOLS 
ARE SET UP THEN 
HAND HONED WITH 
DIAMOND HONE TO 
PERFECT RELATION

SHIP

.  .  . . a tta in s  high d im en sion a l precision  a n d  surfaces  
e q u iv a len t to  g ro u n d  w ork

INGENIOUS tooling developed by 
Yale & Towne Mfg. Co., Stamford, Conn., 
not only holds dimensions of machined 
surfaces in aircraft parts to tolerances 
w ith in a few ten-thousandfhs of an inch, 
but also helps obtain surface finishes 
having a smoothness equivalent to that 
obtained by grinding.

The part on which the process was 
first worked out was a body for a 3- 
inch inside diameter vacuum fuel pump 
in which a high dry vacuum had to be 
maintained, see Fig. 1. This necessi
tated extremely close tolerances since 
even a very small increase in running 
tolerance materially reduces the vacuum. 
Total running clearance actually must 
be held to 0.0010-inch maximum with

FIN. BORE 3' HOLE 
CARBIDE 

.008 STOCK

F I G . 3 F IG . 4

F IG . 2

REAM 1%‘ HOLE 
CARBIDE

BORE RECESS 
IN IV  HOLE- 

CARBIDE

FIN. FACE 2 FACES-CAR8IDE

R. FACE CARBIDE

REAM I& 'hOLE 
CARBIDE
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L e t ’ s  g e t  o n  w

. . . A N D  S P E E D  T

w i t h

PBNN 5 M T  CURM CRS
Reg. U. S, Paf, Off.

S A L T
A N Y

f  100Q WlDENER BUILDINS, PHILADELPHIA 7 ,  PA.
L  Vrifi- . .

Let’s keep hitting the Axis with everything we’ve 
got! I f  you have a rnetal cleaning operation, let us 
show you what a Pennsalt Cleaner can accomplish in 

getting it  done in less time—or at less cost—or with 
more output.

Take this case for example; A well-known steel com
pany was producing 0.30, 0.50 and 0.55 calibre cups for 

hullct jackets. Involved was a continuous washing, 
annealing, quenching, pickling and rinsing process. The 
components were carried through a perforated shell partly 

submerged in the cleaning solution.

When the Pennsalt serviceman called, he found that the 
cleaner then in use was only partly effective. Unsaponified 
oil was burning off in  the annealing furnace, creating smoke 
and soot—and because the perforations in the shell became 
clogged, there were repeated delays due to cleaning diffieul ties.

'When a fresh solution of Pennsalt Cleaner was used in the 
tank at one ounce per gallon concentration—delays and 
cleaning difficulties stopped at once I

Let our experienced technicians help you with your metal 
cleaning problems. Actually billions of cartridge cases, shell 
cases and bullet jackets—as well as great quantities of other 
ordnance and armament—have been most successfully 
cleaned with Pennsalt Cleaners.
rv.nsnltatioii involves no obligation.-Write fu llv—Dent. S.



I M P R O V E D  C H R O M A T I N !

(A b o v e )— H o t ga lvan ized steel aviation b m g
chrom ated  in Petro leum  Iro n  W orks Co. p n >
Pa. D ru m  shells, heads and bottom s are trea e 
assembly. A t  extrem e r ig h t, drum s have just 
m oved fro m  ch rom a ting  tank. D rum s m center i 
rinsed  once, are ready fo r  second rinse. te ^
are be ing  d r ie d  b y  compressed a ir  from  pipe ««o > ^
th e  head and  b o ttom  in  the foreground are being 

b y  a ir  gun

By S. E. MAXON
The N ew  Jersey  Zinc Co. 

N ew  York

M UCH of the su-cess which has been 
encountered in converting cartridge cases 
from brass to steel is attributed to the 
development of a simple process for in
h ib iting the corrosion of zinc.

Protection of steel cartridge cases 
against the elements has been one of the 
most d ifficu lt problems involved in con
verting from brass to steel. W ith  most 
practices it  has been found that the pro
tective coatings cause the cartridge cases 
to stick in the guns upon continued rap
id firing.

The objection has been overcome by 
plating tire steel cases w ith zinc, and 
subsequently protecting the zinc coating 
by dipping in  the inhibitor. The same 
treatment also is being used for many 
other ordnance items, including fuze 
parts and ammunition containers. Other 
items treated include carburetors, lock 
parts, gasoline drums, gasoline meters 
and numerous instrument and communi
cation parts.

Zinc long has been known for its ex
cellent resistance to corrosion in outside 
atmospheres, but under special conditions 
where stagnant water lies in contact 
w ith  the metal a comparatively bulky

(B e lo w )  —  T h is  s tab ilized  fra g 
m en ta tion  bom b fuze has been 
z inc  p la ted  and  fu r th e r  p ro tec ted  
by  d ip p in g  in  a ch rom a ting  ba th

film composed largely of zinc oxide w ill 
develop in a short time. This film ap
pears on galvanized sheets stored in 
damp places and on z in c . die castings 
where moisture becomes entrapped in re
cesses. I t  is objectionable fo r the reasons 
it  may clog orifices or interfere w ith 
the operation of delicate mechanisms. 
Also, there is the appearance factor.

“ Cronak” , the chromating process de
veloped and patented by Tire New Jersey 
Zinc Co., New York, recently has come 
into more extensive use w ith the wider 
application of zinc alloy die castings and

electrodeposited zinc coatings. The 
process is equally suitable for hot-dip gal
vanized coatings.

The process involves immersing com
pletely cleaned zinc or zinc-coated ar
ticles for a period of 5 to 20 seconds 
in a solution containing 200 grams of 
sodium dichromate and 6 to 9 cubic cen
timeters of concentrated sulphuric acid 
per lite r of water at room temperature, 
followed by rinsing and drying.

Careful studies involving analytical, 
X-ray and electron diffraction methods 
lead to the conclusion that the film is a



ROCESS . . . .  inhibits development of oxide coatings on hot-dip and  e/ec-

trogalvanized steel and zinc die castings subjected to entrapped  

moisture—important in extending use of zinc-plated steel

as benzine, gasoline or trichlorethylene, 
which is followed by an alkaline deter
gent cleaner.

I t  must be emphasized that a solvent 
cleaner alone cannot accomplish com
plete removal of grease since the last 
traces of the solvent invariably leave a 
thin film  of dissolved grease. This film 
may be removed by vapor rinsing, and 
if  carefully done, subsequent electrolytic 
cleaning in an alkaline bath may be un
necessary.

However, cleaning by simple immer
sion usually is unsatisfactory and final 
processing in a hot alkaline solution in 
which the work becomes the cathode 
generally is advisable. A solution con
taining 6 ounces of trisodium phosphate 
per gallon of water or any suitable 
plater’s cleaner may be used. Sufficient 
current is passed through at 6 volts to 
provide copious gassing. The cleaner 
tank should be welded from low carbon 
steel which serves as the anode.

Change Rinse Water Often

The next step is rinsing in cold run
ning water to avoid carrying alkaline 
cleaning salts into the acid solution. The 
rinse also serves to bring the material 
down to approximately room temperature 
and to apply a thin 'coating of water, 
which are requisites prior to dipping in 
the dichromate solution. Best practice 
seems to dictate a complete change of 
rinse water every ten minutes.

The quantity of sulphuric acid in  the 
chromating bath is fa irly critical and 
should be measured accurately. For each 
gallon of water, the additions should be 
23 to 34 cubic centimeters of acid (94 
per cent, specific gravity 1.84) and 26.6 
ounces of sodium dichromate or, as 
previously expressed, 6 to 9 cubic cen
timeters of acid and 200 grams of sodi
um dichromate to 1000 cubic centimeters 
.of water.

Where very thin zinc coatings are be
ing treated, the lower range of acid con
centration is preferable. During the 
treatment, the solution w ill remove 
about 0.00002-inch of zinc but this 
amount, of course, is too small to be of 
consequence except in the case of ex
tremely thin zinc coatings.

As the sulphuric acid content of the 
bath diminishes, the color of the film 
produced w ill become increasingly 
lighter. The solution may be brought 
up to proper strength so that the film 
again attains proper appearance through 
the addition of small quantities of acid, 
usually 1 to 3 cubic centimeters per 
liter. The sodium dichromate requires 
only infrequent replenishment. Nor
mally, i t  is impossible to restore a solu
tion to proper condition after two or 
three acid additions and it is advisable

basic chromium chromate of the general 
formula Cr20 3.C r03.XH20  or Cr(OII)3Cr 
(OH)CrO,. A typical film  weighs only 
about 0.1-gram per square foot of sur
face and is around 0.00002-inch thick. 
Color generally is golden brown.

Numerous tests have been conducted 
to determine length of protection afford
ed under varying conditions. In one test, 
an untreated sample showed white prod
ucts of corrosion in one day in atmos
phere saturated w ith moisture at 203 de
grees Fahr. compared w ith 12 days for 
the treated sample. Untreated samples

in moisture-saturated atmospheres at 104 
degrees Fahr. in both upright and hori
zontal positions also showed white cor
rosion products in 1 day, while treated 
samples in similar positions held up 182 
and 365 days, respectively. In  a salt 
spray test (20 per cent NaCl) at room 
temperature, untreated samples showed 
first white salts at the end of 8 hours, 
against 91 to 104 hours for treated pieces.

Exposure of zinc-coated samples to 
normal outdoor atmosphere proved con
clusively that the chromate film does not 
extend the time to rusting by more 
than a few per cent. In  other words, 
for normal outdoor use there is no sub
stitute for an adequate coating of zinc.

The method by which the Cronak film 
is applied may be readily visualized by 
referring to the flow sheet but, in view 
of current interest, each step w ill be de
scribed in detail.

A ll parts to be treated must be com
pletely free of grease, dirt, oxide or other 
contaminating elements. The film w ill 
form over a partially cleaned surface but 
adherence w ill be poor. Parts which 
have been in contact w ith machine oil 
require most careful cleaning and this 
may be accomplished through the use of 
a volatile solvent type of cleaner such

(B e lo w ) —  These 
zinc-p lated, chro- 
m ated steel ca rt
ridge cases have a 
s m o o t h ,  golden  
brow n  fin ish  and  
are reported w ork
ing  w e ll in  service

(R ig h t)—U. S. N avy  
ammunition container 
shown here is d raw n  
from steel, z inc  p la ted  
and chromated. The  
container is 6% inches  
in diameter and  31% 

inches long
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work in the tank is desirable but should 
take into consideration possible entrap
ment of the treating solution in recesses. 
Agitation of the work in the solution re
sults in films that are less protective and 
produce a greater loss of zinc. There
fore, agitation should be limited.

A ll of the treating solutions must be 
removed before the work is dried and 
this cannot be accomplished' in a single 
rinse tank. The recommended method 
is to employ a series of tanks or com
partments in cascade arrangement. Wa
ter draining from the work after the last 
rinse must be free from yellow color. 
Rinse water temperature should be close 
to room temperature.

Drying of the work is one of the most 
important steps in the process, since the 
adherence of the coating depends upon 
the method used. The best system is 
rapid removal of visible water mechani
cally by blowing it from the surface with 
a blast of cool air. Material such as 
sheets, strip and wire may be passed 
through soft rubber squeegee rolls. 
Small parts may be whirled dry in a 
low velocity centrifuge.

Some success also has been encount
ered w ith drying in a tunnel or duct 
through which air is passed at the rate 
of 25 to 35 feet per second. Thinner 
films may be dried under tunnel or kiln 
conditions but the temperature should 
not exceed 150 degrees Fahr.

Coatings not completely dry are sus
ceptible to removal by rubbing and rea
sonable care in handling should be used 
until the work has stood for several 
hours at room temperature or is dried 
by heating at temperatures not exceeding 
150 degrees Fahr.

I f  m o i s t u r e  be
comes en trapped in  
th is  z in c  d ie-cast 
ca rbu re to r no cor
rosion w i l l  resu lt 
since i t  has been 
chrom ated. A  trea t
m en t tim e  o f 10 
seconds is su ffic ie n t 
fo r  m ost d ie  cast

ings

to prepare a fresh chromating bath.
Temperature o f the solution should 

be held close to 70 degrees Fahr. Tem
peratures higher than 80 degrees and 
lower than 60 degrees should be avoided. 
Higher temperatures accelerate the rate 
o f reaction and the film produced tends 
to be chalky and poorly adherent. Low
er temperatures retard the reaction.

Time of immersion has a definite ef
fect on appearance, thickness and ad
herence of tire film. Broadly speaking, 
the film becomes darker in color and 
thicker as immersion time is increased. 
Films produced by a 5-second immer
sion usually are so thin that they appear 
iridescent. As the film  becomes thicker, 
this iridescence disappears and is re-

placed by _a_ golden brown color which 
is characteristic of a coating of proper 
thickness.

Only unalloyed rolled zinc, die casting 
alloys and zinc coatings containing no 
copper acquire the golden brown color. 
Presence of copper in  the alloys re
sults in the production of a film  of dark 
greenish tone but there is no change 
in the protective ability. For most ap
plications, a treatment time of about 10 
seconds has been found most suitable. 
Electrogalvanized products seem to re
quire longer immersion times ranging 
from 10 to 30 seconds.

The tank may be glass, earthenware, 
stainless steel or ordinary low-carbon 
steel such as SAE-1010. Racking of the

In c r e a s e  F o re s e e n  in  

E le c t r o c o a t in g  o f  S t r i p

In  SO years, plant capacity fo r elec- 
trogalvanizing strip steel has increased 
to more than 420,000 amperes primarily 
because electrocoatings withstand form
ing, may be deposited to any desired 
thickness and are much more uniform, 
according to Ernest H. Lyons Jr., chem
ist, the Meaker Co., Chicago. He pre
dicts the method w ill be applied even 
more extensively in the future/

As an indication of the difference be
tween electrodeposited and hot dip coat
ings in behavior under forming opera
tions, Mr. Lyons notes that on bending, 
hot dip coatings appear to depend large
ly  on thickness of the brittle  iron-zinc 
alloy next to the steel and that i t  is 
more a question of the ductility of the 
coating than of its adhesion to the steel. 
These alloy layers, essential to the suc
cess of the application, are absent in 
electrogalvanized coatings. Properly elec
trodeposited zinc is far more ductile than 
the steel base and cannot be separated 
or “ peeled”  from it.

W eight of electrogalvanized coating 
may be made any desired value, he states, 
whereas the hot dip process does not 
lend itself to applying ligh t coatings. 
Often coatings as thin as 0.0001-inch
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are quite satisfactory and offer substan
tial savings. Electrogalvanized coatings 
on strip steel are perfectly uniform ex
cept at the edges, and this difference can 
only be ascertained by microscopic ex
amination of polished edges. As to com
parative corrosion resistance, Mr. Lyons 
says that, thickness for thickness, electro- 
galvanizing is at least not inferior to hot 
galvanizing.

O i l - B u r n in g  F u r n a c e  C o d e  

E f f e c t iv e  E a r ly  in  1 9 4 4

The commercial standard for manu
facture of oil-burning floor furnaces 
equipped w ith  vaporizing pot-type burn
ers, identified as CS113-44, has been ap
proved by the National Bureau of Stand
ards and w ill be effective for new pro
duction from Feb. 17, 1944, according 
to an official announcement of the bu
reau. Purpose is to establish minimum 
specifications for manufacturers, distribu
tors and users; to avoid delays and mis
understandings; and to provide a uniform 
basis for guaranteeing compliance 
through use of labels and certification.

The standard applies to equipment de
scribed above, w ith or w ithout mechan
ical draft or forced circulation, and either 
manually or automatically controlled. 
I t  is broad in scope and contains 11 sec

tions under these headings: General Re
quirements; Design and Construction; 
Performance; Laboratory Test Code; 
Publication of Furnace Ratings; Infor
mative Labeling; Guarantees; General 
Installation Requirements; Sizing; Place
ment; and Venting. Detailed diagrams 
of construction features are included.

Section 14 on general requirements 
covers specifications for sheet steel gages 
from Nos. 20 to 28, w ith tolerance al
lowed for each gage.

Although the areas and conditions un
der which oil-burning floor furnaces may 
be manufactured or installed are If1™1® 
by W ar Production Board orders L-7 
and L-173, the bureau expects this stand
ard to be followed for permitted installa
tions, and that after limitation orders are 
lifted, i t  w ill be adhered to generally. 
Mimeographed copy, No. TS-35S , is 
now available.

— o
A group of colored identification coat

ings fo r tracer wire applications has been 
announced by the Sterling Varnish •> 
172 Ohio River boulevard, Haysviiie, 
Pittsburgh. These S-184 identifiers are 
intended to expedite the winding ot elec
trical equipment. The preparation 
be applied by running the wire throug 
the varnish or by dipping the enl-ir , 
o f wire in it. I t  leaves a smooth fmisn
and dries very fast.
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The "P ip in g  P o in te rs" f ilm  is 16 mm. 
size w ith  sound tra ck . A p p ro x im a te  
show ing tim e , 3 0  m inutes. A v a ila b le  
f re e  fo r  show ing in a n y  p la n t, t ra d e  
school, o r  in d u s tr ia l tra in in g  cen ter. 
The "P ip in g  P ointers”  m anua l is sup 
p lie d  fre e  fo r  a ll v ie w e rs  o f  the  film .

A R E  y o u r  p ip in g  m a in te n a n c e  
trainees le a rn in g  fast enough to 

replace s k ille d  men gone to  war? Can 
they assure your p lan t o f dependable 
p ip in g  service w h ile  replacem ent 
m ateria ls are fa r fro m  p len tifu l?

T r a in in g  o f  w o rk e rs  is  m a d e  
faster and do u b ly  effective by these 
new  Crane “ P ip in g  P o in te rs ”  serv
ices. Each com plem ents the o the r 
in  teaching the fundamentals o f  p ip in g  
and p ro p e r care o f valves and fitt in g s  
to keep up p ip e -lin e  efficiency.

T h e  “ P ip in g  P o in te rs ”  M anua l is 
the m ost com plete service o f  its  type 
ever com p iled , its  chapters ra n g in g

fro m  “ T h e  Language o f P ip in g ”  to 
“ P lay ing  Safe on  the Job .”  In  the 
film , trainees see and hear how  the 
m anual’s content is actually applied.

A v a i l a b l e  F re e  to  A n y  P la n t

F u ll in fo rm a tio n  about these services 
and suggestions fo r  using them most 
p ro fita b ly  are available on request 
fro m  you r loca l Crane Representa
tive. C onsu lt h im  regard ing  man
uals fo r  you r p ip in g  crews, an  ̂
show ings o f the “ P ip in g  Pointers 
f i lm  in  you r plant.

C rane Co., General Offices: 836 
S. M ic h ig a n  Ave., Chicago 5, IU-
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E L E C T R I C  A R C  

M E L T I N G  F U R N A C E S

are called power metering units, because 
they actually deliver hydraulic fluid in 
proportion to the electric arc change. 
This is an important point, because elec
trode speeds do not change w ith elec
trode arm weight variations. This w ill 
be discussed later.

European Hydraulic Design: Elec
tric arc melting furnaces using European 
hydraulic operator equipment usually 
have a nonbalanccd load piston valve 
operation. I t  is well known that a pis
ton valve cycle for such an operation 
inherently has p o rt overlap  travel, port 
reg istra tion  travel, and valve closure  
travel. Inasmuch as the rate of flow 
of liquid from a given pressure through 
an aperture is in proportion to the back 
pressure, it  is easy to see that electrode 
speeds from such a system are controlled 
partially by the variable electrode weight 
and friction of the moving system. Since 
these European hydraulic designs have 
dampened, current controlled, equal set
tings for all three movements of the 
above cycle {overlap, registration and

Furnace roof superstructure is picked up at four points hydrau- 
lically without imparting any stresses to roof refractories. Tilting 

is accomplished by a cylinder and piston rod operating in a 

shallow trench aw ay from the furnace. Suggestion for handling 

electrodes for large furnaces involves preparation pits in close 

proximity to the furnace

( Concluded fro m  Last W eek’s Issue)
AMONG the troubles in some electric 

arc melting furnace designs is the hori
zontal side play between electrode 
clamps. This horizontal side play is 
not only related to good roller bearing 
adjustment, but is strongly controlled by 
die horizontal spread between these elec
trode arm guide rollers. For instance, 
with a small horizontal spread between 
sets of rollers guiding an electrode arm, 
there must be a necessary amount of 
roller clearance for lowest arm friction. 
This necessary clearance for easy arm 
operation w ill m ultip ly into a certain 
amount of end play between the elec
trode clamps at the opposite end of the 
arm. These new electrode arm roller 
designs have substantially increased the 
spread of these guide roller bearings. 
This gives the lowest possible play be
tween electrode clamps when the arm 
is set for easy operation. Good design 
at these important parts greatly assists 
die furnace operator.

In general, these new hydraulic me
chanical electrode operators control their 
electrode speed strictly in proportion to 
their co-operating electrode unit’s de
sired power inrmt. For this reason

closure travel), they therefore have con
siderable time delay caused by the loss 
of time from dampened valve overlap 
travel and equally dampened closure 
travel, both of which permit no electrode 
movement. These points tend strongly 
to subtract from accurate positioning in 
such a system. The European piston 
valves are special and are operated by 
special torque motors and associated in
terlocks of hydraulic and electrical de
sign. I t  is obvious that the electrical 
component of an electrode drive must be 
designed to work in complete harmony 
w ith its mechanical component in order 
to give the most accurate electrode po
sitioning so desirable in electric melting 
furnaces.

Top Charge Equipment: That de
scribed in this article has been designed 
around the basis of simplicity and long 
life. The original design used a C-frame 
for picking up the roof superstructure 
hydraulically at three points and rolling 
i t  out over the pouring p it for the top 
charging, and then back again and lower
ing i t  in place. This design has the 
following advantages: I t  makes use of
standard parts for the hydraulic equip
ment and picks up the roof at four points, 
thereby maintaining the existing stresses 
in the roof refractories. I t  uses an air 
motor to move the C-frame and roof load. 
An air motor has inherent overload stall
ing characteristics, which eliminate 
lim it switches. The roof-lift, roll-out, top-

Sliop assembly o f power-operated, electrode arm  and c lam p designed fo r  an 
11 -foo t inside d iam eter e lec tric  fu rnace  shell



Side v ie w  o f top -cha rged  e lec tric  a rc m e ltin g  fu rnace  w ith  an ins ide shell 
d iam e te r o f 8 fe e t 9 inches. E lectrodes are operated h yd ra u lica llt j

charge design, moving in a line parallel 
to the furnace side of the transformer 
room, is die only top charge design 
which requires no twisting of die sec
ondary flexible cables.

Sidewall refractories may be severely 
damaged in top charged furnaces by 
spading and abrasion, because of so 
much opening and closing of the roof. 
I f  die whole weight of the roof, electrode 
arms, operating mechanism, and so forth, 
in the top charged furnace is allowed to 
rest on the sidewall refractories, these 
usually expand away from the mechan
ical adjustment provided. Some designs 
use screws, jacks and wedges to allow 
the operator to keep the roof off die side
w all refractories, but no operator ever 
uses diese diings carefully. The net re
sult is that die load is supported by the 
sidewall refractories. In  die case of an 
11-foot diameter shell, the load may be 
as much as 18,000 pounds or 9 tons. 
This load per unit area on the wall refrac
tories as they become thinner increases 
undl crushing occurs and emergency re
newal becomes necessary. Refractory 
life  thus is shortened and unexpected 
shutdowns result. Where the roof is 
supported from the furnace shell, these 
heavy top charged loads are at least 
distributed all over the sidewall refrac
tories. Where the roof is supported sep
arately from the furnace shell, the largest 
part of this heavy load is supported only 
on one side of the walls, causing the ad
verse results as mentioned. By main
taining a constant low o il pressure on 
die roof cylinder, however, at least 75 
per cent of this load is supported at all 
times by the cylinder and not by the 
sidewall refractories.

Some “ swing-a-side”  roof designs must 
open 90 degrees fo r fu ll top charging 
bucket clearance. I t  is important to 
make diis swing angle as small as pos
sible because it affects the life  of die 
secondary flexible cables. On some small 
furnace designs, the roof swing mech
anism consists of an accurately machined 
cam way in the lower part of the cylin
der tiirough which a heavy roller is pro
jected from die fixed roof l i f t  post. Larger 
furnaces use a piston-operated rack and 
gear for roof swing.

Furnace Shells; Furnaces described 
in diis article use standard refractories. 
The heavy plate shell is made deeper 
dian the old designs in order to hold a 
larger capacity of light melting scrap, 
and is rig id ly reinforced wherever local 
overstressing might occur. Extra heavy 
steel castings, water-cooled where nec
essary, tie the shell plates togetiier over 
the doors. Door frames are reinforced 
all around to oppose refractory expan
sion and buckling. Door guides are 
adjustable, well cooled and rig id ly bolt
ed to the shell. Door arches also are 
well cooled. Individual water circuits 
are as numerous as practical and the 
water piping is large, to accommodate 
bad water situations in some localities, 
and so arranged to be drained and 
cleaned easily.

T ilting : The furnace shell can be t i l t 
ed by various arrangements, such as: fu ll 
nose tilt, seminose tilt, or rocker tilt, to 
suit any particular installation. The semi
nose t i l t  is a compromise between the 
other two requiring only shallow pour
ing pits, no vertical or horizontal move
ment of the ladle while pouring the 
heat, and no additional overhead clear

ance. Rocker tilts require deeper pour
ing pits; though the pouring spout has 
practically a vertical travel, the ladle has 
to be lowered as the metal is poured. 
Pouring w ith arms in a low position, 
w ith this furnace, can be accomplished 
under comparatively low head room.

The standard medium size furnace may 
use a seminose t i l t  job. In  this case 
a pivoted horizontal cylinder directly 
under the operator’s floor is connected 
to a pu ll rod extending under the fur
nace to an inverted A-frame welded to 
the furnace. The furnace is tilted with 
this cylinder. This hydraulic arrange
ment, though simple, is more expensive; 
however, the added cost is more than 
justified when one considers the many 
advantages it offers. The tilting cylin
der and piston rod are located away from 
the furnace in a shallow, well covered, 
accessible trench. Only the pull rod, 
which is connected to the piston rod, 
and the A-frame are under the furnace, 
and therefore, subject to damage from 
“ cut throughs” . They can be covered 
w ith refractory sleeves; but this is not 
necessary because both the rod and tire 
frame are made of standard structural 
shapes and can be quickly repaired or 
even entirely replaced in almost any
one’s shop, if  necessary. Only a shallow, 
narrow trench is needed for this frame
work, thereby permitting draining of the 
slag p it into the pouring pit. The bot
tom of the entire foundation slopes down
ward into the standard pouring pit. Here, 
again, no lim it switches are required be
cause the cylinder stroke limits the 
travel of tire furnace in either direction. 
Carelessness on the part of the operator 
cannot cause any damage. Whether a 
nose t i l t  or rocker t ilt  job is selected, 
layouts are carefully checked to place 
the center of gravity substantially be
hind the nose t i l t  axis or below tire rocker 
center under any conditions.

Electrode Arms and Clamps: Another 
important part of a good electric melt
ing furnace is the electrode arm and 
clamp structure from both an electrical 
as well as a mechanical point of view. 
The arms on these furnaces, as already 
explained, are insulated from and bolte 
to the top of the vertical extension. 
Because these arms sit across the top 
of tlie vertical extensions, diey are easily 
insulated w ith heavy mica sheet tar 
back from the flame and directly over 
die vertical extensions where the in
sulation is well protected from beaj 
damage. This insulation is horizontal 
in a ll installations, has large creepage 
areas and is well protected from accumu
lating conductive dust. These elec o 
arms are adjusted easily by sliding 
horizontally in tiie ir rear clamps w i 
lin ing up a roof; they are free 
bolt insulation.

The electrode arms consist essentially 
of a rectangular box structure for m 
chanical strength, over which is P 
water-cooled electrical conductors 
ranged for lowest electrica oss. 
the front of the box structure is a rem 
able stainless steel, nonmagne m 
which goes around each electrode.

( Please tu rn  to  Page 148)
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INDUSTRIAL EQUIPMENT

M a c h in e  T o o l  H o n e

A n g le  C o m p u t e r

A new Stucller angle computer, model 
C, is now being manufactured by Angle 
Computer Co., 5720 Melrose avenue, 
Los Angeles 38. Specially designed for 
general shop use, i t  insures accurate sur
vey of precision measurements and an
gles involving vertical, horizontal and 
related angles. The protractor and 
vernier on the unit are calibrated to 
show individual minutes, or 21,600 pre
cise spacings.

This time-saving instrument affords 
two working positions at all times, either 
horizontal or vertical. From either of 
these positions the work can be rotated a 
complete revolution. I f  the job at hand 
must be laid out or checked in seconds, 
it  is usually an easy matter to attach 
the sine bar to the job already set up. 
Where the third, or radial, angle is in
volved, Studler model A or B should

of the circuit, and upon the number of 
contacts arranged in series.

C o m b in a t io n  P o w e r  a n d  

L ig h t in g  P a n e ls

Square D Co., 6060 Rivard street, 
Detroit 11, is now manufacturing com
bination power and lighting panels for 
marine use. They are made to meet 
either low or high shock specifications 
of the Navy. The panel illustrated was

(A t! claims are those of the manufacturer of the equipment being described.)

back over the cutting edge have a re
sharpening action. When an edge be
comes dull, a new one is provided by 
simply turning the b it in its holder. 
No new setup is required.

Having cutting speeds up to 1000 feet

per minute, the new boring b it requires 
less power and generates less heat be
cause of the shear cutting action. The 
m irror finish produced in one operation 
meets Navy specifications and usually 
eliminates any necessity for grinding, fil
ing, reaming or polishing to remove tool 
marks. The boring b it works well w ith 
either a positive or negative rake and 
permits working to closer lim its than 
normally possible.

bu ilt to meet low shock requirements 
and has eight 2-pole 30-ampere lighting 
circuits and two 2-pole 60-ampere power 
circuits. The box is drip-proof.

M i l l i n g  M a c h in e

Developed by Snyder Tool &  Engi
neering Co., 3400 East Lafayette, De
tro it 7, this machine is used in finish 
m illing four cam slots in aircraft pro
peller cams.

I t  is equipped w ith four spindles to 
m ill the four slots at one time. Spindles 
are mechanically interconnected (each 
having its own hydraulic cylinder) and 
go through rapid approach and feed into 
the work in small steps, while the work 
piece reciprocates and rotates in con
form ity to the master cam producing the 
cam contour. The master cam is inte 
grated w ith  the mechanical motion of the 
fixture and is designed w ith a rise-to- 
length ratio of one in five, resulting 111 
very smooth operation of the cam to - 
lower mechanism.

Spindles are driven from electric mo
tors through V-belts and worm w ee 
drive and are mounted on precis; 
tapered roller bearings, allowing take-up 
fo r possible wear. The amount of mteea 
on the tools per reciprocation of the¡pan 
is adjustable over a wide range o ■ 
to 0.150-inch. Infeed is hydraulic 
automatic cycle operation but can 
manually operated for setup purgSsps.

Fixture spindle and slide are hy 
cally actuated and are equippe

be used. Model A is available w ith 
either 5 or 1-minute calibrations; model 
B w ith 1-minute calibrations.

The face plate of the model C angle 
computer is 10 inches in diameter and 
1 inch thick. An interchangeable surface 
plate is 5 x 10 x 5/s-inch. Fine grade 
cast-iron alloy, heat treated, is used in 
the body and machine steel is used for 
the spindle. Brake shoes are cast iron 
and fixed in place and machined at the 
same time as the main bearing is bored. 
This assures perfect alignment, so that 
when the brake is applied the work is 
not distorted or moved.

B o r in g  T o o l

A radically different type of boring 
tool which gets diamond boring machine 
results from an ordinary lathe has been 
developed by the Shearcut Tool Co., 
19600 Sherman Way, Reseda, Calif. 
Known as the Shearcutter boring bit, this 
new tool has a circular cutting edge 
that lasts 10 to 30 times as long as a 
straight edge cutting tool before re
sharpening is necessary.

The shearing (instead of conventional 
prying) action of the boring b it leaves a 
curled chip and allows huge cuts to be 
taken w ithout chatter. Chips sliding

Carbide tools require less grinding 
i f  honed and kept highly polished w ith 
the new. Tamaloy diamond hone, intro
duced by tire Tungsten A lloy Mfg. Co., 
Newark, N. J. I t  is used easily either 
before each shift or while tools are in 
the machine.

In these hones a matrix of tungsten 
carbide holds the diamonds securely in 
place, resisting wear and preventing 
displacement of the diamonds when they 
contact a hard surface or edge, and 
lengthening life  of tire hone.

Three grades are available— 100 grit 
(rough); 150 grit (medium); or 200 grit 
(fine). They are mounted on a con
venient nonslip handle.

M a s t e r  C o n t r o l  S w i t c h

Although for use wherever repetitive 
operations of electrically operated devices 
run into many thousands per week, the 
new master control switch fo r heavy- 
duty service announced by General 
Electric Co., Schenectady, N. Y., is

especially serviceable in steel mills for 
opening and closing control circuits from 
the control desk. Known as type SB-9, 
i t  can be mounted on panels varying in 
thickness from Vs to 2 inches.

The switch is rated at 600 volts, 20 
amperes continuous, or 250 amperes for 
3 seconds. Its interrupting rating is de
pendent upon the voltage and character

1 4 2
/ T E E L



THE CLEVELAND AUTOMATIC MACHINE COMPANY
C L E V E L A N D ,  O H I O  \ ?  ‘V  v

' f » ° \ lv & .
S A L E S  O F F I C E S

C H IC AG O : 1408 C iv ic  O pera B u ild ing  

DETROIT: 5 4 0  N e w  .Center B u ild ing

N EW AR K: 9 0 2  A m e rica n  Insu rance  B u ild in g  

C IN C IN N A T I: 1315 A m e ric a n  B u ild in g

b ü m lÆ û t y l m

F O R  M A N A G E M E N T

C L E V E L A N D ’S S in g le  S p ind le A utom atic has estab lished  a reputation , n o t on ly  
as an ou tstan d in g  m ach ine to o l in  ind ividual perform ance, but as a particularly  

fine " to o l for m anagem ent” . By m anagem ent w e  m ean clear across the board  from  
p rod u ction  m en  to presidents — anyone w h o se  headache it is  to  produce; to  profit, 
and to  m aintain  em ploym ent.

T h is  is  true because the very essen ce  o f  C leveland d esig n  is  u n en d in g  search fo r  the  
la st w o rd  in  e lim in ation  o f  w aste m o tio n  and m aterial in  p rod u ction . W ith  every 
C leveland has g o n e  (in  ad d ition  to  m od ern  d evelop m en t o f  the to o l itse lf)  fu ll benefit 
o f  the advice and cou n sel o f  en g in eers w h o se  years o f  sp ecia liza tion  have m ade them  

authorities o n  m ethods.

T h is  advice and cou n sel n o w  are m ade available to  a ll  m anagem ent, w h eth er  ow n ers  
o f  C levelands or not, in  a n ew  service. W e call it  a " P rod u ction  C ost P atro l” because  
its p u rp ose  is  to  help  your p rod u ction  m en  " p o lice” m eth od s fo r  a ll p o ss ib le  im p rove

m ent. T h e  steps are sim p le . . .

1 . U p o n  request you w ill be g iven  a statem ent in  detail o f  the en g in eer’s 
m eth o d  o f  surveying your plant, and h is credentials w ill be subm itted.

2 .  T h e  en g in eer  w ill  sp en d  as m uch tim e as necessary in  your plant, 
m a k in g  detailed  studies o f  op eration  w ith ou t in terru p tin g  p rod u c
tio n  or m ak in g  dem ands u p on  the tim e o f  your organ ization .

3 .  A  deta iled  w ritten  report w ill  be m ade for you, w ith  p ro p o sa ls  for  
ch an ges in  m ethod  w herever opportun ities for savings are found.

P ro p o sa ls  for im p roved  m ethod  are by n o  m eans lim ited  to  cases w h ere  the  
savings can be m ade o n  C levelands. In m any studies m ade by C leveland en g in eers  
n ew  m eth od s in v o lv in g  substantial savings have b een  found for the eq u ipm ent already  

use. In  any event there is n o  charge.

I f  yon have a rush problem, a collect wire w ill bring prompt consultation.

A  n e w  product information 

b u l le t in  on C le v e la n d 's  

c o m p le t e  l ine  is r e a d y .  

Send for your copy.



I N D U S T R I A L  E Q U I P M E N T

two feed rates— one for the cut through 
the shallow angle of the cam slot and a 
second, slower rate for the steeper por
tion of the slot. A ll hydraulic controls 
are adjustable and when once set are not 
disturbed until resetting is necessary.

Fixture spindle is mounted on preload
ed, tapered roller bearings insuring rigid 
mounting and vibrationless operation of 
the machine. Provision is made for take- 
up on the preload. Fixture is designed 
for hydraulic clamping to insure uniform 
clamping pressure on the part.

The machine housing proper contains 
all motors except coolant motor, all hy
draulic equipment, o il tank, etc. Coolant 
is contained in tire forepart of the lower 
base. A chip trough is provided in front 
of the base.

Machine cycles for the finishing op
eration are approximately 7 minutes, or 
a production of seven parts an hour at 
80 per cent efficiency. The spline m ill

principle of feeding the cutters into the 
work step by step results in excellent 
finish and good tool life.

A similar machine developed fo r rough 
m illing the slots eliminates the step-by- 
step infeed of the cutters and cuts the 
slots in one pass, leaving 1/16 to 1/8-inch 
of stock in the slots for finishing.

A l l - P o s i t io n  E le c t r o d e s

Raco type H -D  11 alternating-current 
electrodes are designed to produce all- 
position welds of highest quality and are 
particularly adapted fo r making X-ray 
perfect welds such as required in ship
building, pipeline construction, boiler 
work and so forth. The arc character
istics are excellent; the slag is easily 
controlled; and tire weld metal is smooth, 
sound and superior to that produced 
by “ old line”  reverse polarity electrodes. 
No special training is required i f  oper
ators are fam iliar w ith direct-current a ll
position welding.

Raco type H-D  No, 11 electrodes 
may be used on 'direct curreff£; w ith ex
cellent results and meet the requirements 
o f the U. S, Navy Specifications 46E3, 
Grade I I I ,  Classes 1, 2, and 3; American 
Shipbuilding Specification H1G and B IG ; 
AWS-ASTM Specification A233-42T, 
type E-6011; and ASME Boiler Code, 
Par. U-68.

The 14-inch lengths are available in 
3/32, 1/8, 5/32, 3/16 and 7/32-inch 
diameters only; and the 18-inch lengths

in 1/4 and 5/16-inch only. They are 
packed in cartons of 50 pounds. Color 
of the coating is ligh t buff. These elec
trodes have been developed by Reid- 
Avery Co., Dundalk, Baltimore, Md.

S e l f - S e a l in g  C o u p l in g

A disconnecting self-sealing coupling 
which w ill withstand pressures of 2500 
pounds per square inch after ordinary

finger-tightening is the latest develop
ment reported by American Screw Prod
ucts, 7000 Avalon boulevard, Los An
geles 3.

Tests under severe handling condi
tions show that the heavy construction 
of the aluminum alloy body prevents 
distortion and that jamming of the spring- 
loaded shut-off valve is prevented. 
Springs are of heat-treated steel. L igh t
weight cast phenolic poppets are posi
tive sealing in action. The synthetic 
gasket provides leakproof connection 
when coupled for service. They are 
available w ith  AAF or AN  threads.

F o o t  O p e r a t i n g  V a lv e

A  new foot operating valve, designed 
for general use on all types of pneuma
tic equipment, is now offered by Anker- 
Holth Mfg. Co., 332 South Michigan 
avenue, Chicago 4. I t  is made in sizes 
from % to %-inch and is the disk type 
which assures economy in maintenance.

The pedal returns to neutral by means

of a spring. When the pedal is pushed 
down and the foot removed, i t  returns 
to neutral but the work is held until the 
pedal is again pushed down.

S t r a ig h t e n in g  P re s s

A  sensitive, high-speed, hydraulic 
straightening press has recently been put 
into manufacture by Anderson Bros. Mfg. 
Co. as a supplement to its line of hand 
presses.

Capacity of the new machine is 10

tons; but a shaft may be bent as little 
as 0.001-inch. W ith diis press, it is 
possible to apply the exact load required 
to correct shaft run-out.

The pressure gage, which indicates 
the ram loading, is mounted conveni
ently near the work at eye level to fa
cilitate quantity production. Beneath 
the ram, at tire point of maximum de
flection of the work piece, is located an 
adjustable dial indicator. This indicator 
clearly shows the amount of shaft run
out in the preloaded, fu lly  loaded and 
unloaded positions.

Use of tire Barnes hydraulic system 
on this press provides four distinct ad
vantages over conventional types;

First, a flexible, sensitive control of 
tire press is made possible by means' of 
a unique rotary control valve. This valve 
is operated from the front of the ma
chine by a control lever which, when 
depressed, causes a corresponding in
crease in the load applied to the work. 
An infinite range of loading up to ca
pacity is obtainable as the lever is moved

144

from zero to maximum displacement. 
Push button control of the hydraulic 
unit is provided for starting and stop
ping, although no load can be applied 
to the ram until the lever is depressed.

Second, safe operation is assured by 
use of the spring return mechanism of 
the control lever. Release of the lever 
reduces the load immediately and ■'auses 
the ram to return rapidly.

Third, a high rate of production is at
tainable because of the rapid ram return 
speed; thus loading and unloading time 
between operations is cut to a minimum.

Fourth, ease of operation is assured 
since the operator has complete conlro 
of the press simply by use of the con
tro l lever. By depressing the lever until 
the desired load is attained an en 
releasing, die operator is able to com 
plete the cycle.

The length of the work table-of the 
press is 60 inches. Available table at
tachments include checking rolls, spn 
loaded centers and adjustable am • 
further aid production speed, an adjus - 
able stop collar is provided which m y  
be used to lim it the 6-inch ma. 
stroke of the ram. Hand operated c<m 
trol equipment is standard but e. 
vision can be made for foot operation.

/ T E E L



-4—  BRAZE TO TERMINAL

^  _^_BRAZE TO NICHROME WIRE 
Wîfo», RESISTOR ELEMENT

A  D IF I IC IJ I T  B r a z i n g  J o b

M A D E  EA SY n j  G  - E  E l e c t r o n i c  B e a t e r s

G-E electronic heaters are 
m a n u fa c tu re d  in two 
standard  sizes, with con
servative output ratings 
of 5 kw and 15 kw. Larger 
sizes can be furnished to 
meet requirements.

Y :
O U R  difficult, localized heating job s are m ade to 
order for electronic heaters.

T ak e  this little  overload-relay heater elem ent, for 
exam ple. T w o brazes m ust be m ade w ithin inch of 
one another. T h e copper contact strip  is first brazed to 
the term inal; then the other end o f the contact strip  is 
brazed to the N ichrom e w ire resistor element. Because 
o f production procedures, the tw o brazes cannot be 
m ade sim ultaneously.

W ith conventional heating m ethods the first braze 
loosened when the second one was m ade. Production 
was slow, and rejects were high!

G -E  electronic heaters solved this problem  com plete
ly . Because o f their am azingly close control and their 
rapid heating, the heat is so localized that the first braze 
is not affected b y  the second. Production is increased, 
and the qu ality  o f the w ork is unusually  high.

T h is is another o f the m any thousands o f applications 
o f inductive heating. W ith this versatile  process you  can 
heat practically  any m etal. Y o u  can harden, anneal, 
braze, or solder in a ve ry  short tim e and w ith great 
accuracy. A nd only one or two hours o f training are 
required for an inexperienced w orker to becom e an 
efficient operator.

I t  is very  possible th at electronic heating can speed 
up operations, im prove q u ality , and reduce costs in 
y o u r  plant. I t  will p a y  you to investigate. F o r  com plete 
details, sim ply contact the nearest G -E  office, or 
write to General E le c tric  C om p an y, Sch enectad y, N . Y .

NO. 4 IN A SERIES OF CASE STUDIES on  the accom p lishm en ts
° f  G-E e le c tro n ic  hea te rs , a  ne w  a n d  p o w e r fu l to o l th a t  
19 speeding A m e r ic a n  w a r  p ro d u c t io n . L ik e  m ost neio 
tools, i t  ca n  e a s ily  be m is a p p lie d . The  reco m m en d a tio n s  
° f  G‘E In d u s t r ia l  H e a t in g  S pec ia lis ts  a re  based on  the  
expcrience g a in e d  w ith  m o re  th a n  2 0 0  in s ta lla t io n s  o f  
e ectronic hea te rs , p lu s  a  q u a r te r  centuryr o f  experience  
11 I  d e ve lopm en t, m a n u fa c tu re , a n d  a p p lic a t io n  o f
electric h e a tin g  e q u ip m e n t o f  a l l  types.

G E N E R A L ®  ELECTRIC

ELECTRONIC HEATERS

Every week 192,000 G-E employees purchase more than a m illio n  d o lla rs ' 
worth o f W ar Bonds

December 13, 1943



W O RLD 'S L A R G E ST  M A N U FA C T U R ER O » D U ST CO LLECTING A N D  B L A S T  C L E A N IN G  EQUIPMENT

PANGBORN CORPORATION • HAGERSTOWN, MD.

★  Airless R O TO B LA S T IN G  —  simplifying work in so many war 
plant cleaning departments today— multiplies blast cleaning speed 
many times over. The reason why lies in higher abrasive speed and 
impact, less delays and greater production possibilities when the 
R O TO BLAST unit is incorporated into Barrels, Tables and Cabinets 
adapted to fit your requirements.

The Pangborn R O TO BLAST is designed to do a B IG  JOB with l it t le  
effort. This means a cleaning department reduced to one operator for 
two machines, with an unskilled laborer for help in loading and 
unloading. Gone is the high labor overhead with its uncertain human 
factor Cleaning speed becomes regular, certain, predictable. Costs 
are down. Production is up.

ROTOBLASTED work is free from sand and scale. ROTOBLASTED 
work is easier to grind and machine. Therefore tools last longer. 
ROTOBLASTED work has fine uniform appearance.

For ECONOMY— SPEED— SATISFACTION— use R O TO BLAST.

B A R R E L S  •  T A B L E S  •  C A B I N E T S

I n d u s t r i a l  L u b r ic a t io n  

A n d  U s e  o f  C u t t in g  O i ls

L u b ric a tio n  o f In d u s tr ia l and Marine 
M ach ine ry , by W illiam  G. Forbes; cloth, 
319 pages 5% x 8% inches; published by 
John W iley & Sons Inc., New York, tor 
§3-50.

L u b rica n ts  and C u ttin g  O ils fo r A1 - 
ch ine Tools , by W illiam G. Forbes; cloth, 
90 pages, 5% x 8% inches; published by 
John W iley & Sons Inc., New York, tor 
$1.50.

These two volumes by the same author 
go deeply into the fundamentals of lu n 
cants and their use. In the volume on 
lubrication the earlier chapters are de
voted to distillation, cracking, refining 
and petroleum chemistry to help in under
standing the main discussions that toi- 
low. Discussion of current lubricating 
practice includes practical material on a 
wide range of subjects, coving the ino 
prevalent types of engines, machines 
major industries, which may readily 
applied to special equipment.

The volume on lubricants and cutting 
oils is designed to explain the fundamen 
al principles of lubrication in re a 0I? 
metal cutting and application o v ani 
types of cutting oils to machine 
operations. Discussion also covers 
principles of machine too1 lub 
from the viewpoint of practica 
nance. This volume has been adap 
in part from the larger work tc>JP 
practical information on pro e ^jne 
in metal cutting, as a guide to roacb 
shop practice.

/ T E E L

ROTOBLAST
C a r b id e  T o o l in g

( C oncluded fro m  Page 132)

then hand honing them w ith a diamond 
hone to perfect relationship.

The process lias been so consistently 
successful that Yale &  Towne has since 
applied the same principles to the ma
chining of other precision parts. Con
tributing to the successful operation of 
course is that die long life of the car
bide tools between grinds maintains the 
correct relationship over much longer 
periods.

On some iron and bronze parts on 
which tolerances of only 0.0002 to 
0.0003-inch must be held, Yale &  Towne 
is currently machining w ith carbide tools 
at speeds as high as 1300 feet per min
ute and 2500 feet per minute, respec
tively.

Six men were formerly required to 
“ finish”  some of these parts by filing. 
The inner faces of the rotor are finished 
w ith a fly-cutter which carries two stand
ard cemented-carbide tools. Depdi of 
■cut is 0.007 to 0.010-inch per side with 
a table travel of 8% inches per minute.

One result o f the application of car
bide tools to such machining operations 
at Yale &  Towne has been the ability 
to produce completely interchangeable 
parts w ithout the necessity of match
ing”  rotors and pump bodies in sets— 
a highly important development in view 
of exacting service requirements in the 
field.

SIM PLIFIES BLAST CLEANING



IMMEDIATE DELIVERY... 
RACO 11 ELECTRODES!

B A L T I M O R E  2 2 M A R Y L A N DD U N D A L K

Y e s ,  w e  m e a n  it !  Y o u  c a n  n o w  c o u n t  on  im m e d i a t e  d e l i v e r y  o f R A C O  IT

A .W .S .— A .S .T .M . F ille r  M e ta l  S p e c ific a tio n s  

A 2 3 3 - 4 2 T  C las s ific a tio n  E 601 1 ; N a v y  B u re a o  

o f  S hips S p e c ific a tio n  4 6 E 3 ,  G r a d e  III, 

Classes 1, 2 ,  3 ;  A m e ric a n  B u re a u  o f  S h ip 

p in g  S p e c ific a tio n s  H IG  a n d  B IG ; A .S .M .E . 

B o ile r C o d e , P a r a g r a p h  U 6 8 .

th e  e le c tro d e  th a t  th e  W e ld in g  Fo rem an  

o f  o n e  o f  th e  la rg e s t s h ip y a rd s  ca lls  " th e  

b e s t his c re w  has w o rk e d  w i t h . . .  an  

e le c tr o d e  th a t  assures th e  user X -R a y  

c le a n  w e ld s  fr e e  from  g a s  p o cke ts  a n d  

s la g  in c lus ion ."

th e  e le c tro d e  th a t  has p ro v e d  to  b e  th e  

id e a l  u t ility  e le c t r o d e . .  . t h a t  c a n  b e  

used o n  A C  o r  D C . . .  a n d  g iv e  su p erio r  

resu lts  on  m ild  steel in a ll positions. •

th e  e le c tro d e  th a t  com plies  w ith  th e  

fo llo w in g  s p e c if ic a tio n s :

A ll th o se  fe a tu r e s . . .  p lus  im m e d ia te  d e 

liv e ry !  W r i t e  N O W  fo r  s a m p les  o f  R A C O  11 

. . .  a n d  fu ll in fo rm a tio n  o n  R A C O  e le c tro d e s  

fo r  e v e ry  w e ld in g  jo b .



E le c t r ic  A r c  F u rn a c e s

( C on tinued  fro m  Page 140)

yoke is water cooled and made of straight 
sections under tension from electrode 
clamping pressures. In the front corners 
of this yoke are two fixed copper contact 
blocks against which the electrode is 
clamped. The blocks are fastened con- 
ductively to tire water-cooled conductors 
so that they can take a large overload 
w ithout damage. Behind the electrode is 
a third, heavy, water-cooled, movable 
copper block called a pressure block. 
This lias two sets of contact faces; thus, 
four current-carrying contact areas clamp 
against each electrode. These vertical 
contact areas are about evenly spaced 
around and so hold it to ' resist strongly 
magnetic repulsion in heavy melting 
surges. The pressure block is power 
operated and arranged in such a manner 
that the electrodes may be slipped from 
the floor.

Electrode Handling: The ideal meth
od of handling electrodes on large fur
naces would use an electrode prepara
tion p it adjacent to the furnace. Elec
trodes would be assembled here at floor 
level, entirely eliminating the necessity 
of a man crawling up on the furnace. 
I t  has been shown in tests that medium 
and large diameter electrodes perform 
best i f  they are clamped with a foot- 
poundage substantially greater than the 
capacity of any one man. Therefore, 
external means for tightening large fur
nace electrodes can be conveniently, 
comfortably and safely made at floor 
level where joints can be properly 
cleaned and assembled at even tempera
tures. Several cases on record show 
that any operation performed above 
a hot flaming electric melting furnace 
is hazardous.

How Electrode Is Changed

Procedure followed in changing an 
electrode would be this: The short elec
trode about to be replaced already has 
a large bale screwed into its top thread 
during its assembly on the floor. The 
crane hood is maneuvered into tins 
large bale and the pressure on the elec
trode is released from the floor. Tie 
crane lifts out the short electrode, places 
i t  on the floor, and picks up a longer one 
already assembled w ith another ba e, 
and puts i t  where it  is quickly power 
clamped in place.

W ith  power-operated electrode clamps 
the electrodes are slipped and cauS 
as they drop. In  this way, the contacts 
are scoured clean, removing the no 
conductive d irt off the electrode e 
i t  is reclamped. This not only Pre'®”  
burning contacts, but saves time, 
trast this to the ordinary practice ot g 
ting on top of the hot furnace, 
wedge loose, dropping the d e c «  
scrap or hot metal, leaving all e 
conductive dust on the electrode,- an 
then “ sledgehammering th e ,w «®ainst 
again, clamping the electrode I 
this nonconductive dust. This is 
a hazardous operation on op 
furnace, but i t  is uncomfortable,

/ T  E E L

U S E

W A R
PROVED

H e r e ’s a s i lv e r  a l lo y  b r a z in g  flux th a t  

s im p lif ie s  y o u r  b r a z in g  p r o c e d u r e  . . . 

p e r m its  fa ster  w o r k  . . .  p r o v id e s  b e tter  

resu lts .

S C A I F L U X  2 1  is  f u l ly  a c t iv e  at 

9 0 0 ° F .,  y et r e m a in s  s ta b le  a n d  a c tiv e  

a b o v e  l6 5 0 ° F .  F ea tu res h ig h  w e t t in g  

p o w e r ;  t r a n s p a r e n t  r e s id u e  e a s i ly  

w a s h e d  o ff . A v a ila b le  in  p a s te  o r  

p o w d e r  in  c o n v e n ie n t  jars.

W r ite  fo r  d e s c r ip t iv e  b u lle t in .
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F I V E - R U N W A Y  C R A N E  H A N D L E S
The mammoth B-17 bom bers b ein g  built by  

the V ega  Aircraft Corporation in  California are 
moved dow n the assem bly lin e  by a C leveland  
Tramrail f iv e -r u n w a y  power-driven transfer 
bridge. This b rid ge has a total length  of 123 
feet with runw ay centers of 3 0  feet. It is one of 
12 transfer b rid ges of various spans. Interlocks 
make it possib le  to transfer loads from any  
bridge to any of the other bridges.

All m otions of the transfer bridge hoist and 
carrier are controlled by the operator in the 
carrier cab.

The giant p lanes are p icked  up by m eans of 
a truss-type load  bar w hich  in  turn is supported  
by three cab les attached to a sin g le  hoist hook.

A large num ber of lead in g  aircraft builders are 
speeding production with C leveland Tramrail.

A B-17 in n e r  w in g  s e c t io n  
being transported  to  F ina l 
A ssem b ly  w here i t  w ill be 
m a te d  to th e  fuselage.

T he p h o to  show s one o f  the  
m a n y  fo u r-en g in e  m o n ste rs  
being m o ved  dow n th e  as
se m b ly  line  b y  th e  Cleveland  
T r a m r a il  o v e r h e a d  sy s tem . 
T h e  c o m p l e t e d  f u s e l a g e  
"w in s  i ts  w ings” in  th e  m a t 
ing  jig , n e x t s ta tio n  on the  
line.
T he Vega A ircra ft Corpora
tion  is now  in  fu l l  m a ss  p ro 
duction  o f  B-17 ’ s fo r  th e  U. S. 
A rm y  A ir  F o rc e s .

GET THIS BOOH!
BOOKLET No. 2008. Packed witb 
valuable information. Profusely 
illustrated- Write for free copy.

TUE. O .Ï.N ÏA .A .SV  C V .\H E . S; Ï.H G \H E .E ,R \H Ç , CO.
1125 EKST l&lT'oSl. ‘ViltKUtTE. 0MO.
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takes time, and then does not do the job 
right.

Most operators actually use only two 
separate voltage ranges in tlie ir stand
ard melting process. A third voltage 
is used by some, and a fourth voltage 
used by others only as a holding input. 
In  these designs and specifications, ex
perience is of great value to the electric 
furnace user. To illustrate this point: 
on die one hand is die operator who is 
interested almost entirely on die full 
load electric arc lengdis and control 
diereof; on die odier hand is die trans
former designer who almost always 
starts a design w id i no-load voltages. 
The first is primardy interested in arc 
lengdi and stability under given load 
conditions, and die odier is interested 
in no-load condidons. Therefore, an 
experienced organization is necessary to 
prepare the specifications for the elec
tric furnace substation, electrical con
trols and mechanical parts which will 
fu lf il l die conditions required in a 
particular installation.

R e s in  B in d e r  C o n s e rv e s  

M o ld  a n d  C o r e  S a n d

Since the war began, many foundries 
have gready increased tiie ir use of mech
anically-reclaimed silica sand going into 
cores and molds for casting armor steel 
by mixing i t  w ith a pulverized resin ex
tracted from southern pine wood by 
Hercules Powder Co. In prewar practice, 
production of each ton of cast steel usual
ly required half a ton of new sand; now 
aided by die resin binder known as Tru- 
line, one large foundry whose output is 
5000 tons of castings per month has sliced 
its new sand requirements from 2oOU 
tons per montii to only 600 tons. Use 
principally as a core binder for railway 
and industrial steel casting production, 
the product is said to have shortened 
baking time considerably.

P a te n t  L a w  M a n u a l  f o r  

S tu d e n ts  a n d  E n g in e e rs

P aten t L a w , by Chester H. Bicsterfeld; 
fabrikoid, 225 pages, 5% x 8V4 indies, 
published by John Wiley & Sons Inc., 
New York, fo r $2.75. .

This volume is designed for use w 
chemists, engineers and students an 
an outgrowth of a series of lectures oi 
the substantive patent law. I t  is a com
pilation of these fifteen lectures, aimed to 
be helpful to students and also »o o 
more or less regularly confronted jg tt t  
questions of patent law and prac i
tiie ir daily research and m isc e llan eo u s

technical work. . ,
Especial attention has been given 

recent court decisions bearing on 
various subjects treated, to D 
reader the benefit of curremt S j
opinion. Older cases have beer, oirntt 
where i t  appeared they would not assist 
in ascertaining present trends. ^

The main text is supplemented by
bibliography, a table of cases and 
subject index.
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Recommend the Oster R

for a wide Variety of Bolt and Pipe Threading Work

fo r  fa s t e r ,  b e t te r  th r e a d in g Z M

1 DIE-HEAD..rotary type ..fu lly  adjustable. 
9 DIES . . . segmental type . . . high  speed 

steel . , , one or more can be replaced 
w ithou t renewing entire set.

Q DIE RELEASE . . . automatic, w ith  emer- 
gency hand tr ip  . . . dies reset to size 
automatically.

4 STOCK STOP . . . adjustable.. .  automatic 
in  operation.

K VISE . . . open type . .  . w ith  hardened 
°  steel g r ip p in g  jaws . . . qu ick acting 

and powerful, 
f! VISE CARRIAGE . . . lever fed . . .  heavily 
u constructed . . . and mounted on l 'A "  

solid steel studs r ig id ly  supported at 
both ends to  maintainperfectalignment. 

7 MOTOR . . .  2 IT. P., 1800 R P M . . .  totally 
enclosed in  base...protected from d irt 
and chips.

0 DRIVE FROM MOTOR, .by V  belts and m otor
and sheaves eliminates noisy gears...
prevents mechanical shock and sudden 
overload. V  belts fu lly  protected from 
o il and grease.

0 WORM GEAR DRIVE . . .  hardened and 
0 ground steel w orm  runn ing  in  BALL 

BEARINGS . . . bronze worm  gear.
10 MACHINE DRIVE SHAFT . . .  runs in  BALL 
,u  BEARINGS.
11 SPINDLE . .  . ho llow , fo r cu tting  threads 

o f  any le n g th .. .  semi-steel construction 
. .  . runs in  BALL BEARINGS.

12 OIL PUMP. . .  easily accessible. . .  insures 
fu ll, un iform  flow  o f cu tting  o il to  dies 
. .  . ad jus tab le  re l ie f  valve . . . pump 
shaft mounted in  BALL BEARINGS.

12 MOTOR CONTROI conveniently located
. . .  w e ll protected.

14 POSITIVE LUBRICATION . . . o il level sight 
gauge makes i t  easy to keep o il at proper 
level to  lubricate w orm  drive and all 
w ork ing  parts which run  in  oil.

1C BASE . . . all steel . . . strongly braced 
fo r maximum rig id ity  . . . w ide flaring 
pan prevents waste o f  cutting o il . . . 
keeps chips o ff floor.

10 STEEL GUARDS . .  . easily, quickly re- 
movable fo r access to m otor, pulleys, 
and o il pump.

17 CHASER TRAY. . .  in  base for convenient 
liH  storage o f spare chasers.

O s t e r  " R A P I D U C T I O N  J U N I O R ”  T h r e a d i n g  M a c h i n e s  a r e  m a d e  i n  o n e  s i z e :  N o . 5 4 2  

w i t h  r e g u l a r  b o l t  r a n g e :  t o  1%" N . C .  o r  W h i t w o r t h  a n d  % 6" t o  l%"  N . F .  o r

B .  S .  F .  R e g u l a r  p i p e  o r  n i p p l e  r a n g e  t o  1%"- W R I T E  F O R  C A T A L O G  L I S T  N o .  2 3 .



1 Rofo-Clone Type N grind 
Ing bench fo r large magne- 
tium  castings. .

3 Booth type bench 
for magnesium casting

îs served 
''■■c/eaner

D u s t  C o n t r o l

GRINDING BENCHES SPEED PRODUCTION
Shown on this p ag e  are  som e of th e  special AAF Roto- 
C lone grinding benches d esigned  to  m ee t specific  needs 
in w ar p roduction  p lants. C o m p le te  inform ation on each 

will be  sen t on request.

A M E R IC A N  A IR  F IL T E R  C O M P A N Y , IN C .
443 Central Avenue i n c o r p o r a t e d  Louisville, Ky.

In Canada: Darling Bros., Ltd., Montreal, P. Q.

I. Special propeller blade grinding 
bench.

M e t a l l i c  M a t e r i a ls

(C o n tin u e d  fro m  Page 129)

5 per cent tensile elongation in certain 
aluminum alloys is adequate for most 
design conditions. In  an examination of 
conditions in the 24ST and Alclad 24ST 
skin and flanges of an actual wing, 
Koegeler and Schnitt“  show that struc
tural failure ensues from excessive per
manent deformation that reflects less than 
1% per cent tensile elongation and then 
comment on the contrast between this 
figure and the 10 to 14 per cent elonga
tion inherent in  the material but “never 
attained”  in  service. Compare Fig. 14a.

Triaxial Loading

Some writers argue that because tri
axial stresses tend to reduce tire ability 
of a metal to undergo plastic flow, a 
large degree of tensile ductility should 
be present to allow more plastic action. 
The weakness of this argument lies in 
the fact that large tensile ductility does 
not insure against poor plastic behavior 
under triaxial loading. Copper, extreme
ly  high in tensile ductility, is neverthe
less quite notch-sensitive. The rate at 
which a metal cold-works, becomes 
strengthened, and passes on the load so 
that the load becomes distributed over 
a larger volume, plays a considerable 
part in its behavior. So many factors, 
acting at the same time, control the be
havior of a metal seeking a flow under 
triaxial stresses that such behavior of 
that metal is not adequately revealed in 
the ordinary tensile lest.

Direct testing under the complex load
ing conditions of service on the actual 
part, in its actual size and contour, needs 
to be resorted to rather than to assume 
that a taffy-like behavior un^ r a 
straight pull on a smooth, round bar, 
is necessary.

Some writers also are vastly impressed 
by small differences in reduction of area 
feeling that ability to flow locally is sure- 
ly reflected by these values. The per 
centage reduction of area figures ra ier 
emphasize the actual deformation.
25 per cent reduction of area a 0.5UO- 
inch diameter bar necks down to OAoi- 
inch, at 15 per cent to 0 .4 6 5 -inch. Eve 
at 5 per cent, i t  necks down to 0.4J-- 
inch. Stainless steel, manganese bronze, 
and various other alloys do not nec 
much, the decrease in cross section re
sults from general, rather than local, 
thinning down. Under the approach o 
triaxial stressing produced in a stand 
notched bar impact test, these material 
act tougher than many that show great 
local necking in the ordinary tensile ■

Osgood”  indeed, speaking o f norma 
adjustment to tensile stress, as acci 
insurance” , remarks that it  is le s , 
ing p r io r  to necking that counts^andI afl- 
vocates noting the general elongabon, 
exclusive- of that in the necked portion

In  considering local plastic f  
tion in relation to formabihty, a _ ^
ing a sharp bend, some au . {0
phasize local elongation (m , ^
the point of view taken by =

- v t f L



respect to stress adjustment) and point 
out that in very strong materials whose 
elongation in  a 2-inch gage length is 
very low, there may yet remain large 
ability for deformation over the very 
short length actually involved in bend
ing, so that abilities for general and for 
local deformation do not necessarily go 
hand in hand. Hence engineering inter
pretation of elongation figures cannot be 
soundly made without differentiating be
tween general and local ductilities.

A case of this sort occurs" in severely 
cold-worked low carbon steel w ith 1 per 
cent elongation over a 2-inch gage 
length, but w ith some 10 per cent over 
a gage length of 0.1 ir.ch, and w ith good 
bending behavior. Similar cases occur 
in some precipitation-hardened alumi
num alloys. Such materials can neither 
be dismissed as non-formable on the basis 
of low elongation in the “ standard”  ten
sile test, nor may they be assumed to be 
formable on reduction of area figures. 
Direct tests for formability are in order.

In service, as contrasted w ith a form
ing process, reduction of area and local 
elongation accompanying it, are not like
ly to come into play. By the time the 
applied stress has risen so high that local 
necking of the type measured in the con
ventional tensile test, starts, the change 
of overall dimensions through prior 
stretching w ill have become too great 
for the proper functioning of most parts 
in service, hence the reduction of area 
normally measured may be classed, along 
with excessive elongation, as unusable 
in ordinary service, and no certain indi
cation of behavior under triaxial loading. 
Sachs’ "notch ductility”  may offer a bet
ter evaluation of the ability to redistrib
ute stress through very local plastic flow.

Work-Hardening Traits Paramount

Biegel and Vaughn'11 cite a case of two 
steels of identical tensile and yield 
strengths, elongation and reduction of 
area, (45 per cent) which gave, in the 
approach to triaxial loading of the 
notched-bar impact test, 12 to 16 foot
pounds for one steel, 2 to 4 for the other, 
and comment that this indicates the fu til
ity of attempting to predict notch-tough- 
ness from the figures given by the ordi
nary tensile test or even from the area 
under the stress-strain curve.

That ductility itself is of minor engi
neering importance, in a finished struc
ture; that the benefits ascribed to it come 
largely from the work-hardening accom
panying severe deformation; and that ten
sile test methods might be elaborated to 
give information on work-hardening pro
pensity—or other more direct tests used 
to evaluate it— are brought out in a 
discussion by O’N e ill". He emphasizes 
drat there is “more promise in using 
Quantities which embrace work-harden- 
ir“g Properties than in searching for a 
single value which only represents one 
point on the deformation curve” . Thus, 
oven from the point of view of fabrica
tion requiring plastic flow, the tensile
uctility figures, elongation and reduc-
°n of area, are appraised as insufficient 

and incompetent to te ll a complete and
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BAKER'S HEAVIEST SINGLE SPINDLE DRILLING & BORING MACHINE
G O T  its n a m e  fro m  th e  " m e c h 

a n iz e d "  fo rces in th e  s h o p -  
m ach in in g  th e  tougher, h arder  a llo y  
steels resu ltan t o f a rm a m e n t re q u ire 
m ents. B ake r has lo ng  s p e c ia lize d  on  
e x tra  h e a v y  d u ty  v e rtic a l a n d  h o ri
z o n ta l m ach ines fo r  h e a v y  d r illin g , 
b o rin g  a n d  fa c in g  o p e ra tio n s . N o te  8 "  
d ia m e te r  s p in d le , a r ra n g e d  w ith  e ith e r  
# 6  M o rs e  ta p e r  o r sp ecia l # 7 ,  w ith  
d r iv e  slot across nose . . . .  O th e r  
fe a tu re s  in c lu d e —a  unit w h o lly  a u to 
m atic  in cycle; e n v e lo p in g  ty p e  w orm  
a n d  w o rm  g e a r  sp ind le  d riv e ; s in g le  
sp in d le  h e a d  o f su ffic ien t c a p a c ity  to  
a llo w  fo r  d rive  fro m  3 0  HP m o to r;

2 4 "  m axim u m  s p in d le  tr a v e l;  w id e  
sp eed  ra n g e , a llo w in g  fo r  s lo w  sp eed s  
fo r  la r g e  d ia .  to o ls— fa s te r  sp eed s fo r  
s m a lle r  d ia .  to o ls ; m a c h in e  show n  
drills  3 V i"  d ia .  fro m  so lid , in c h ro m e - 
n ic k e l-m o ly  s tee l— also  a d a p te d  to  
h e a v y  b o rin g  a n d  sw e ep  fa c in g  o p 
e ra tio n s  in fo rg e d  p ro p e lle r  hubs. This 
m a c h in e  ca n  a lso  b e  fu rn ish ed  in 
h o r iz o n ta l, s in g le  s p in d le  ty p e — using  
th e  sam e e x tra  h e a v y  d u ty  w o rm  a n d  
w o rm  g e a r  d r iv e n  h e a d , d r illin g  5 V i"  
d ia . in so lid  to  2 4 "  d e p th  . . . .  A d d i 
tio n a l in fo rm a tio n  constructive  to  this  
m ach in e 's  p o s tw a r usefulness m a y  b e  
h a d  up on  requ est.

MODEL
30-H0-4



true story. Work-hardenability may not 
be the same under polydimensional 
straining, as it is in tension.

That specifications call for high duc
tility  is only rarely because the service 
requires the large ductility; it  is usually 
because that large ductility has been an 
adventitious characteristic of the mate
rial that has been selected for its other 
properties, perhaps primarily for the 
best compromise between strength and 
machinability.

F o r one g iven  m ateria l, wide varia
tions in ductility indicate tbat something 
has been altered in the processing of the 
material. The absolute level of the duc
tility  figures means nothing unless it is 
related to a certain material. For one 
grade of cast steel 24 per cent elonga
tion may be characteristic; for steel in 
certain big guns, 17 per cent; for one 
heat-treated aluminum alloy, 12 per 
cent, fo r another, 7 per cent; for a spring 
steel, 4 per cent; for cold drawn bridge 
wire, 2 per cent; and for some zinc-base 
die-casting alloys, under 1 per cent. Each 
is a usable material and all right of its 
kind. We don’t call fo r the same height 
and weight in a St. Bernard and a Scottie. 
Large deviations from the characteristic 
value, whether up or down, raise doubts 
as to the sample tested being a normal 
example of its kind, w ith dogs or with 
metals. Wide variation from the norm 
raises a presumption that other desir
able properties, which we do not wish to 
go to the trouble of measuring, may also 
vary from their norm.

Transverse Tensile Tests Unpopular

The usual “ property charts”  for 4340 
or any other alloy steel at 115,000 p.s.i.' 
yield show 65 per cent reduction of area 
on a lo n g itu d in a l section. I t  is well 
known to metallurgists, though seldom 
emphasized to designers, that different 
heats may all show 65 per cent reduction 
of area on a longitudinal specimen, but 
vary in transverse specimens from a fig
ure only slightly under 65 per cent, 
down to half that figure.

I t  is d ifficu lt to take tensile specimens 
in the transverse direction from small 
sections so the properties in that direc
tion are seldom determined. Sometimes 
taking transverse tests is rather delib
erately avoided, for fear of getting low 
results and getting the user all worked 
up about them, when it is known that in 
spite of lower transverse than longitu
dinal ductility, the steel w ill serve its 
purpose. Under these conditions what 
the user doesn’t know doesn t worry him, 
but it  would be better i f  he did have the 
information on heats that have given 
adequate sendee in spite of existing, u 
unrecognized, lower transverse uucti l y 
than he assumes is present on the asis 
of longitudinal tests. The behavior o 
heats of 4340 w ith only 35 per _ cent 
transverse reduction of area is admitte 
ly  satisfactory in some typss of service 
that anyone would class as sev ef.e 
That is,* the transverse b a r ’ s  r e d u c t i o n  

from 0.505-inch diameter to 0.406-md
is accompanied by as sufficient a c§re . ■ « . • it i I  one s

1105 EM PIR E  BUILDING . . .......................PITTSBU RG H , PA.
H Y D R A U L I C  P R E S S E S  • ; R O L L I N G  MI L L  M A C H I N E R Y

Shear, sca le , or m ill tables requiring unusual start-stop- 
reversing serv ice  attain the m axim um  in  m obility and ease  of 
han d lin g  w h en  eq u ip p ed  w ith  Schloem ann “Motor-Rollers." 
The^rugged squirrel c a g e  motor en c lo sed  in  the roller permits 
flexibility of m ovem ent w ith a minimum of time and effort. 
The ,free turning sh ell housing the driving motor permits each  
"Motor-Roller” to act as an  id ler roller w h en  the current 
supply  is d isconnected . Space-consum ing lin e  shafts, gear  
reduction units, and coup lings are elim inated. This'sim plicity  
of construction g iv es  the additional advantage of free a ccess  
along both sides of the table, a d istinctive feature of Schloem ann  
''Motor-Rollers."

*  H y d r a u l ic  P resses k  A c c u m u la to r  C o n tro ls

k  A i r - H y d r a u l ic  A c c u m u la to r s  

k  E n g in e e r in g  o f  C o m p l e t e l y  d r  a u l ic  S ys te m s  

k  E x tru s io n  Presses

154
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reduction from 0.505-inch to 0.298-inch.
I t  is only because ductility values are 

regularly secured as a by-product of the 
directly valuable yield strength deter
mination and thus are available in quan
tity, that .we tend to use them as indirect 
criteria of quality, when they do not at 
all measure the quality we need. This 
familiarity w ith the normal, usually far 
super-abundant, ductility of the material 
formerly used, in likely to influence our 
thinking in respect to a substitute, and 
to make us reject, without trial, adequate 
materials of lower ductility. When we 
free -ourselves from these false lim ita
tions, we are more likely to think of such 
substitutions as the Ford cast crank
shaft and the glass gage shown in Figs. 
15 and 16. Zero ductility is acceptable 
in the actual service of both, and, when 

. we stop to analyze the service, few serv
ices call for much ductility. Fabrication 
is, of course, another matter. These mat
ters are discussed in more detail in Ref
erence 18.

Splitting hairs in regard to a few per 
cent of alleged differences in reduction 
of area between SAE steel and an NE 
steel, is not a sensible procedure in the 
selection of materials, especially since 
the variations from heat to heat of either 
steel generally far overbalance the al
leged differences between the two.

We need more searching and more di
rect tests than ductility tests, instead of 
relying so im plic itly upon the hoped-for, 
but unproven and generally nonexistent, 
correlations between the ductility figures 
and some other unnamed and untested 
property.

Determination of Resistance to Repeated 
Stress

Of as much importance as the knowl
edge of yield strength, the load-carrying 
ability for one application of load, is the 
endurance lim it, the load carrying ability 
for many applications of load.

Under repeated stress, failure may oc
cur, in apparently brittle fashion, at 
stress levels well under the yield 
strength, and without measurable de
formation, The nucleus of failure is 
usually at the surface, and the fracture 
shows oyster-shell markings. The mech
anism of failure is, progressively, a dam
aging action, formation of a crack as a 
result of this action and speedy propa
gation of the crack.

The nucleus of failure is almost in
variably some sort o f a stress-raising 
notch, or poor fillet, whose avoidance 
comes within tire field of the designer, or 
an accidental nick or a roughness of the 
surface from the type of machine shop 
nnish used. Mere weakness of the sur
face, due to decarburization, often plays 
a part in steel.

Two opposing factors operate during 
repeated stress, one the damaging action 
that finally results in cracking, the other 
a cold-working action that strengthens 
the material. The strengthening effect is 
evident in a notched-fatigue test of an
nealed 18:8 stainless steel, which work 
hardens very readily. A  notched bar of 
this material shows a higher endurance
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steel com pany

lim it than a polished, unnotched bar— 
contrary to the behavior of ordinary 
steels— because of the local work-hard
ening at the base of the1 notch. I t  has 
“ crackless plasticity” .

In  general, endurance against repeated 
stress, on polished bars, rises as the ten
sile strength increases, though, as is par
ticularly evident in the case of some 
aluminum alloys, it  is not always true 
that the stronger the alloy the higher its 
polished-bar endurance.

In  ordinary steel, however, there is a 
rather close relationship between tensile 
strength and polished-bar endurance, but 
in notched-endurance, the stronger steels 
are much more easily damaged, they 
have too little  ability to be cold-worked.

“ Cloud-burst hardening”  or shot-blast
ing to peen the surface of springs, etc., 
or the cold-working of the surface of a 
shaft by rollers under pressure, the pres
sure-rounding of the lips of oil-holes by 
a suitable tool, and working the bases 
of tire notches in threads, keyways, 
splines, etc., by special tools, are expe
dients that are proving highly effective 
in improving tire surface resistance to 
fatigue. The surface is almost invari
ably the vulnerable location. But in all 
such expedients great care has to be 
taken not to over-cold-work and thus do 
more damage than good. Evaluation of 
just what constitutes excessive cold-work 
would be much worthwhile.

W hat Is Excessive Cold-Work?

Almen shows this in  diagram form, 
Fig. 17, and has discussed" tire whole 
problem in considerable detail. The im
portant question is,, how to reach the 
peak, i.e.,— when to stop?

There are methods for control of the 
shot-blasting operation, so that a like de
gree of cold-work can be applied day 
after day, but proof of just what degree 
is best, requires recourse to fatigue tests.

Strengthening of the surface, by case- 
hardening or nitriding, or by local flanre- 
or induction-hardening are analogous 
means for combatting fatigue failures. 
These are cases where hardening and 
strengthening are obviously primary' fac
tors. In  tire case of shot-blasting, surface 
compression stresses are produced that 
may act in analogous fashion to the in
troduction of stress in auto-frettage of a 
gun, and discussion rages whether it is the 
hardening or the compressive stress that 
is the more potent. To the designer it is 
enough that tire result is beneficial, what
ever the theory involved.

A t very high repeated stresses exces
sive local cold-working and the pro uc 
tion of incipient cracks w ill occur m 
time, just as happens in ordinary co 
working processes where over-cold-worK- 
ing has to be avoided. A t low 
the cold-working may be beneficial, 
phenomenon of “ strengthening by un er 
stressing” , i.e., a raising of tire endurance
lim it by running at r e p e a t e d  stresses
slightly under the endurance limit, 
very marked in most metals.

The stress level at which strengthen
ing by under-stressing is so P0.tel.l t Rn..p 
the material w ill last for an m e 
number of cycles, is the endurance limit.

/ T E E L
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Steel has a real endurance lim it; i f  never 
stressed above that level, i t  would last 
forever, as far as we can determine. In  
most nonferrous alloys there is no such 
sharp lim it, at low stresses the strength
ening effect predominates over tire dam
aging effect of overstress but is not able 
to keep up this dominance indefinitely, 
ultimately the lim it of the ability for lo
cal cold-working is reached and further 
repeated stressing produces damage. 
Hence, the endurance lim it for steel can 
be satisfactorily established by running 
5 or 10 m illion cycles, but in nonferrous 
alloys not less than 50 m illion, preferably 
200 to 500 m illion, cycles are imposed in 
careful testing. The endurance stress 
figures for nonferrous alloys need to be 
accompanied by a statement as to the 
number of cycles to which testing was 
carried. See Figs. 18 and 19.

Endurance Data Shortcuts Out

Testing can be speeded up by running 
a steel for a couple of m illion cycles or 
a nonferrous alloy for 25 or 50 million, 
then raising the stress to a higher level 
which, by previous tests at that higher 
level, alone would break the specimen 
in, say, a quarter m illion cycles for steel 
or five m illion for nonferrous alloys, and 
observing whether the specimen lasts 
longer than that figure. I f  its life at the 
raised stress is appreciably longer, the 
evidence is good that, at the lower stress, 
the strengthening effect so predominated 
that a very much longer life  would have 
been shown had the testing been con
tinued at the lower stress.

Short cut methods for evaluating en
durance have been suggested, but none 
of them have proved reliable. Special 
warning against accepting so-called “ en
durance data”  obtained by the “ rise-of- 
temperature”  method, is in order, since 
some current publications on investiga
tions relative to welding, still present 
data so obtained. Those who first sug
gested the method for tria l now condemn 
it as failing to give reliable information. 
It was hoped that the damping power of 
metals, the ability to absorb energy, 
might be related to fatigue behavior and 
the ability to resist damage and the ef
fect of notches. This hope was illusory, 
no direct connection could be shown. 
The notable high-damping materials are 
cast iron, which is relatively free from 
notch sensitivity in fatigue and magnesi
um alloys, which are highly notch sensi
tive. The damping that can be obtained 
by choice of materials is small compared 
"dth that from mechanical damping de
vices, hence damping tests of metals have 

I5°st no engineering application.
Ihe curve of stress vs. number of 

cycles, obtained in a fatigue test, w ith 
^ch test run at one stress only, is called 
ie S-N”  curve. Because of the large 

numbers of cycles, i t  is plotted on log- 
°g, or semi-log coordinates. Testing at 
°ne selected high stress, and evaluating 
results on the basis of the life  shown, 
as its uses, and far too little  attention 
!as ~een paid to the high stress end of 

e S-N curve, but scatter makes these 
ata difficult to interpret. The position 

0 me endurance lim it or the stress for
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500 m illion cycles is an important piece 
of engineering information that ought 
not to be omitted, even when chief in
terest centers on stresses for much short
er lives.

When the size of the stock permits, 
rotary beam testing of a circular speci
men, unnotched or notched, so weight
ed that at each rotation each element of 
the test-length surface passes alternately 
through equal tension and compression 
stresses, cnmpletely reversed loading, is 
preferred for convenience. Tests under 
axial loading by pull-pull or push-pull 
cycles are also used, especially for sheet 
metal, or repeated bending deflection 
loading may be applied to sheet stock.

The data for most structural materials 
have been obtained by the rotary bend
ing method. The Fatigue Research 
Committee of the American Society for 
Testing Materials has wisely chosen not 
to “ standardize”  fatigue testing methods, 
but instead, to discuss“  the precautions 
necessary fo r reliable and reproducible 
results.

Polished-Bar Results Also Needed

Data are needed, in  any fatigue study, 
on the best the material is capable of 
when not handicapped by stress-raisers, 
shown by the S-N curve for well-filleted, 
smoothly-polished specimens, and on 
what it w ill do under extreme handicap, 
shown by the S-N curve for severely 
notched specimens. Specimens with 
square notches, V-notched, w ith threads, 
or w ith a hole bored through, would 
serve for the latter. The reduced sec
tion specimen w ith two right angles of
fers two vulnerable regions instead of 
one in the V-notched specimen and may, 
therefore, be preferable. The specimens 
most commonly used in rotary beam pol- 
ished-bar and notched-bar endurance 
testing are shown in Fig. 20. Much 
larger or much tinier specimens may be 
used in testing machines of suitable 
loading range.

Many engineering parts, subject to re
peated stress, have to have threads, oil 
holes, etc., and others, either intention
ally for production reasons, or, through 
oversight or accident, are not smooth, 
but have stress-raising small-radius fillets, 
notches, scratches, etc. Tire “ polished 
endurance lim it”  figure sets up a par 
value for a material, which the engineer 
could utilize in toto i f  he were able to 
avoid stress-raisers, but which he may 
not be able to reach in practice.

Tire need for notched-fatigue testing, 
to supplement polished-bar fatigue data, 
could hardly be overemphasized, since 
the notched-fatigue lim it is a vital, 
“ pounds per square inch”  value for the 
designer, and many materials and many 
conditions of heat-treatment that show 
superb polished-bar results fa ll down 
terribly in the notched conditions. Yet 
the polished-bar results are equally 
needed, especially to impress on the 
designer how much further he could go 
in raising fatigue life  i f  he would avoid 
all stress-raisers.

The ability of a material to withstand 
the evil effect of stress-raising notches 
depends on the “ notch sensitivity”  of
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the material (in steels, primarily related 
to their strength— see Fig. 21) and upon 
the severity of the notch.

By running the endurance test on a 
severely notched specimen and figuring 
the endurance lim it in lbs./sq. in. on the 
area at the base of the notch, a “ notch- 
fatigue lim it”  is obtained that represents 
about the worst possible condition of 
stress concentration.

The two lbs./sq. in.”  values, pol- 
ished-endurance lim it and square- 
notched-fatigue lim it provide figures as 
directly usable as is the yield strength. 
As in that case, the “ sq. in.”  needs at
tention. Standard fatigue specimens are 
of small breaking section so that cheap 
machines w ill provide adequate load. In 
heat-treated steel the same old question 
of depth hardening, whether a tiny, fu lly  
hardened specimen correctly represents 
the large cross section of the actual part, 
comes in. There is also a question of 
the size effect.”  As usual, the very 
large section does not have the fu ll 
unit strength of the very small section. 
This has led to building equipment for 
fatigue-testing fu ll sized railway axles.

Corrosion Test Takes Time

The fatigue phenomena are indepen
dent of speed w ithin the ordinarily prac
tical speeds of testing, so -that fatigue 
tests may be speeded up enough to 
make them suitable for general use. 
When corrosion is involved simultaneous
ly with stress, test methods have been 
worked out to appraise corrosion-fatigue 
resistance, but corrosion takes time, and 
such tests cannot be speeded up much.

22 shows the behavior of steels 
of different strengths and hardness, tested 
m fatigue as polished bars, bars with 
notches, or polished bars w ith simultane
ous corrosion. This brings out two im
portant facts, first that when notches are 
Present, very strong steels as a class are 
no better than moderately strong ones, 
second, there may be a high degree of 
scatter in fatigue results of different steels 
°r the same static strength.

u ^°r ° ne 0̂t M °nel me‘al, Fig. 
a, show extremely wide scatter, though 
e*.e no inherent reason why Monel 

aeed show such variations. However, the 
atigue curve fo r most lots of any me- 
a ic material is more likely to be a band 
an a line, though one lot of steel 

especially selected and processed for uni- 
mrmity, gave the nice line of Fig. 23b.
to th j '® u.e testing there is no analog)' 

me ductility measurements of the ten- 
® e test. Fatigue ‘ fractures may, and 
sua v do, occur w ithout any measurable 
errnanent distortion of the piece. Such 

nn° ma^ ’ and usually do, occur when 
tfi aP-P if d sd"ess has ever been as high as 
faVtl? strength. In  line w ith this is the 
in it! ductdity values determined
wilt, f t.ensde test, have no correlation 

atigue resistance. The gross phe-
hav*ena stretching and necking down 

e no opportunity to come into play.
D e, same is teue of the notched-bar im-
nn r î?St’ vvIl0se results throw no light 
on fat!gue problems.

at k, in fatigue, notch sensitivity 
easurable only by the ratio between
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the polished endurance lim it and the 
notched endurance lim it, there is no 
other criterion. The nofcched-fatigue lim
it  has to be determined directly.
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The extra strength built into C-F Positioners enables them to withstand the 
extreme side thrusts and torsional strains met in positioning cumbersome or 
unbalanced loads—Coupled with the C-F pedesta l m oun ting  and  adjustable 
height features, this extra strength increases the range of work handled, makes 
each C-F Positioner the most versatile tool in its capacity. You can do  m ore w o rk  
w ith  C-F Positioners.
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High Carbon -  Low Carbon
R ou nd  •  H a l f  R o u n d  •  O v a l •  
S q u a re  •  F la t •  T r ia n g u la r  a n d  
S p e c ia l S h a p e s
B rig h t-C o p p e re d  •  L iq u o r Finish •  
B ro n ze  P la te d  •  T in n e d  •  C a d m iu m  
® B rig h t G a lv a n iz e d  •  O i l  T e m 
p e re d  R ou nd  •  F la t a n d  S h a p e d
W ire s
A i r c r a f t  C a b l e  W i r e  (X L O  B ra n d )  
e x tra  h ig h  fa t ig u e  w ir e  d ra w n  
u n d e r  co n s ta n t la b o r a to ry  c o n tro l. 
M u s i c  W i r e  (X L O  B ra n d ) w ire  o f  
a  th o u s a n d  uses. (W D  1 0 8 5 —W D -  
1 0 9 5 ) .  W ir e  sizes .0 0 5 "  to  .2 0 0 "  
d ia .

To h n s o n  s t e e l  &  w i r e  C o  .in c
47 W O R C ESTER  1, MASSACHUSETTS.
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