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AS THE EDITOR VIEWS THE NEWS

August 7, 1944

Are We Dàniel Boones?
On Sunday, July 16, the University of Chicago “ Round Table” treated its radio 

audience to a discussion by British economists broadcast from London. Geoffrey 
Crowther, editor of “The Economist”, former investment banker in New York and 
a man who commands respect on both sides of the Atlantic, spoke as follows:

Americans should realize that we in England are frightened of an American 
depression. We are more frightened of an American depression than of one of our 
own because after this war America is going to be the most powerful country eco
nomically. A depression of the 1929 scale in America will absolutely ruin our Brit
ish prospects for prosperity and stability at home. We want to be assured that you 
in America are going to solve the problem of full employment.”

Harold J. Laski, professor of political science, University of London, declared 
“a depression of the 1929 scale or anything like it in the United States would be a 
world calamity. The thing that disturbs me is that the philosophy of the American 
business man seems to me exactly the same as that which led the United States into 
the great depression of 1929.”

Joseph Barnes, foreign editor of the “New York Herald-Tribune” retorted that 
American business men have learned a great deal since 1929. “Britain will make 
a great mistake,” he warned, “if it thinks that we in America are Daniel Boones, 
each man with a musket and an undying belief in completely free enterprise.”

Are American business men Daniel Boones?
With a few exceptions, they are not. All but a small minority have abandoned 

the idea that a lone-wolf business can prosper while all others languish. In our 
recent call for expressions as to the ideal conditions under which to conduct a busi
ness successfully, not one industrialist who replied asked for complete freedom. All 
recognized the need for industry group, national and international teamwork in main
taining prosperity. There were no notes of lone-wolfism or isolationism.

Consider the activities of the Committee for Economic Development and of 
other groups striving to find answers to economic problems. Keep in mind the scores 
of proposals for equitable tax programs.

These are movements initiated voluntarily by industrial, business and professional 
men. They indicate an attitude quite different from that which prevailed in 1929. 
American business men have not solved the problem of full employment, but they 
are working harder at it than any other group.

BLAZING THE TRAIL: “Must” reading
for all holders of government contracts who sooner 
or later will be confronted with the intricate prob
lem of contract termination is the story of the ex
perience of the International Harvester Co.

The War Department on March 17, 1943, no
tified the Harvester company that its contract to 
produce tanks at its Bettendorf, Iowa, works was to 
be canceled. Inasmuch as this was the first major 
termination of contract experience in World War II,

the entire procedure was attended by a consider
able amount of pioneering. Apparently the prin
cipals performed a good job of trail blazing.

On July 27, 1944, officials of the Chicago Ord
nance District announced that a final settlement in 
the Harvester case had been effected. It called 
for a payment of $25,300,000, about 12 per cent 
of the $217,000,000 specified in the original con
tract. The settlement involved not only extensive 
negotiation with the primary contractor, but also

(O V E R )
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detailed understandings with 438 “first-layer” and 
hundreds of other subcontractors.

Fortunately a complete transcript of the details 
of the long-drawn out procedure has been recorded. 
It should prove to be a valuable guide to other 
companies which w ill be facing contract termina
tions. — P- 58

* # e

THERE IS A LIMIT: In the present ten
dency in many quarters to provide a financial cush
ion to ease the shock of misfortune for employes 
are questions of policy which should not be de
cided solely by politicians or pressure groups.

The CIO is asking automobile manufacturers for 
a 12-day sick leave bonus per year for each hourly
rated employe who is a union member. The Sen
ate is debating a proposal to pay $35 per week to 
war workers during the time they are idle because 
of shifts in industry from wartime to peacetime 
work. There are other demands and proposals of 
similar purpose.

In some of these cases the objectives are com 
mendable. The intent is to compel all employers 
to be as considerate as the better employers have 
been on their own initiative.

The danger is that the benefits may be made 
so attractive as to encourage indolence and absen
teeism. Experts who know something about em
ployment should have a hand in these decisions.

— p. 73
# # *

JOINING LIGHT ALLOYS: Before the
war a number of light alloys, particularly aluminum 
alloys, were winning acceptance as structural metals. 
The use of some of these alloys in aircraft and 
other implements of war has brought about a tre
mendous increase not only in facilities for produc
ing them in quantities, sizes, shapes and specifica
tions for diversified applications but also in experi
ence as to the best methods of fabricating them.

If industry is to employ these metals effectively, 
its designers and engineers must become familiar 
with numerous factors which bear upon the proper 
assembly of light alloy members. The common 
methods of joining metals— riveting, welding, braz
ing and soldering— and a new method of promise—  
resin-bonding— can be employed in assembling light 
alloy parts, but not indiscriminately. Prewar and 
wartime experience has developed accepted prac
tices which should prove invaluable in the post
war period. — p. 84

OUTSIDE LOOKING IN: In digging in
to the much-publicized need of manpower in found
ries and forge shops engaged in making parts for 
heavy trucks, one is confronted with a confusing 
array of inhibitions arising from the red tape of 
government. There are scores— perhaps hundreds 
— of able, sincere persons in government agencies 
who at one time or another have tried to do things 
that would have prevented the present bottleneck. 
They failed, not because of individual incompetence 
or neglect, but because the things they wanted to 
do could not be done without tramping on the 
toes of the prerogatives of other agencies.

A study of this situation shows that too many 
conditions have to be met before a go-ahead signal 
can be given. WMC is stymied by SS, WPB by 
WLB, Army Ordnance by OPA, and vice versa, 
and all may be stymied by pressure from unions. 
It is a complicated mess of inter-agency relations. 
Foundrymen and forge shop operators, the men di
rectly charged with production, can do little more 
than look on helplessly from outside. —p. 53

a # *

SEEK BETTER BALANCE: With an eye
to the future, Los Angeles manufacturers are study
ing the relation of some of the production and con
sumption statistics for the 11 western states with 
those for the entire nation.

They find, for instance, that whereas in 1939, 
only 1.3 per cent of the national output of agri
cultural machinery was manufactured in these 11 
western states, the farmers in this area spent 14.5 
per cent of all the money spent in the nation that 
year for farm machinery. The Los Angeles au
thorities have similar figures for food processing 
machinery, canning equipment, gasoline dispens
ing equipment, etc., all indicating that the area is 
under-industrialized in relation to its consuming 
capacity.

These pirogressve leaders disclaim any desire or 
expectation of creating a completely self-sufficient 
economy. They realize that parity between con
sumption and production in a limited area is not 
feasible. They do seek a better balance between 
the two.

This approach, which recognizes economic factors, 
is infinitely more sensible than the political sub
sidies sought by some proponents of industrial de
centralization. — p. 56

E D IT O R -IN -C H IE F
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New Data With Alloy Shipments
W hen you buy alloy steel from  
Ryerson you  receive helpful infor
m ation on the heat-treating char
acteristics o f the steel w ith  each  
shipm ent. This tim e and m oney- 
saving inform ation is included in  
the individualized Ryerson A lloy  
Steel R eport which gives you more 
com plete data than has ever be
fore b een  furn ished  w ith  stee ls  
shipped from stock.

A separate report sheet is sup
plied for each heat, and all heats

are easily identified through color 
markings and heat symbols.

From  large and com plete alloy  
steel stocks at Ryerson you can 
select the steel best suited to your 
needs. A wide range of analyses 
and sizes in carburizing, medium

h ard en in g  and h igh  h ard en in g  
grades are available in  h ot rolled, 
cold finished and heat-treated form .

Call your nearby Ryerson Plant 
for quick action on steels o f any  
kind . . . and for a special service 
on alloys.

JOSEPH T. RYERSON & SON, INC.
Steel Service Plants at: Chicago, Milwaukee, St. Louis, Detroit, Cleveland, 

Cincinnati, Buffalo, Boston, Pittsburgh, Philadelphia, Jersey City



HIGH ACETYLENE
Hourly testing and the use
of exceptionally fine quality
“ I 6? 18 and ^rictly-con- 
trolled manufacturing pro
cedures, produce a carbide 
Practically free from im
purities.

y ie l d  a s s u r e d

Rotes TOPS with Industry
fo r these 3 im portant reasons

You can depend on National Carbide— 
the famous "carbide in the red drum”. 
More than a quarter century o f wide
spread use has established the economy, 
uniformity and productivity o f this quality 
carbide.

National Carbide is available in all 
sizes.for generator use—packed in stand
ard size drums. For the address o f your 
nearest National warehouse or distribu
tor, write to Air Reduction’s N ew  York 
office, Dept. S.

BUY U.S. 
WAR BONDS AIRCO ACETYLENE GENERATORS

Ideal Team-mates for National Carbide
For dependable volume production of acetylene, use National Carbide in Airco Acety
lene Generators. Five sizes to choose from—15 lb., 30 lb., 50 lb., 300 lb. and 500 lb. 
single or double rated. The first three sizes are portable types and the latter two are 
stationary. These generators are listed by the Underwriters Laboratories, Inc. Write 
to Air Reduction’s New York office for descriptive folder ADC 619, Dept. S.

Air  R e d u c t i o n
General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y.

In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO..  General Offices: HOUSTON 1. TEXAS 
O ffices in all Principal Cities
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War Agencies 
Accountable 
For Shortage
Woke up too late to importance of castings 
in munitions program . Coddling of labor 
unions thwarting use of war prisoners to cor
rect problem. Ju ly  heavy truck output 40 per 
cent behind schedule

W H E TH E R  the production  of heavy 
military trucks is being re ta rded  to the  ex
tent stated by governm ent officials b e 
cause of inability to obtain an  adequate  
supply of gray iron and m alleable cast
ings is a moot question, b u t the fac t re 
mains that most foundries have a m an
power problem  that so fa r has defied 
solution.

For this situation, foundrym en place 
the prim ary responsibility on the govern
ment w ar agencies. These agencies, 
they charge, woke u p  too late  to  the  im 
portance of castings in th e  w ar program . 
Foundries w ere not given adequate  con
sideration by the W ar M anpow er Com 
mission in labor recruitm ent; the  Office 
of Price Adm inistration has been  reluc
tant to afford price relief; the base wages, 
often offered as a reason fo r the cast
ing shops’ labor shortage, are frozen by 
the W ar L abor Board; th e  Army ap p ar
ently was slow to realize the  size of the 
truck program  required; Selective Serv
ice granted too few  deferm ents in this 
critical industry.

Coddling of labor unions also has con
tributed to the shortage, and even now, 
with com m anders on all fronts reporting  
damaging deficiencies in heavy trucks 
and other m ilitary item s, foundries are 
prevented from  hiring  prisoners of w ar—  
simply because the unions object.

On July 24 sixteen G erm an prisoners 
of w ar w ere sent to the  W ilm ington, 
Del., p lan t of E astern  M alleable Iron 
Co. from  F t. D ePont. W M C h ad  cer
tified to the  Arm y they w ere needed to 
do high  priority  w ork for which no la
bor was available locally. The E astern 
M alleable p lan t force h ad  been reduced 
from 800 to 500 workers and the p lant 
had  a backlog of 40 weeks’ work, com
posed of high  priority  castings, notably 
for heavy m ilitary trucks.

Prisoners w ere  young husky m en and 
w ent to w ork enthusiastically and there

was no com plaint from  regular workers. 
Next day, July 25, the Army removed 
h e  prisoners from  the  p lan t and investi
gation in W ashington indicates this re
sulted  w hen W M C, receiving complaints 
from  top  officers of the union, U nited 
Autom obile W orkers of Am erica-CIO , 
revoked its certification.

The Arm y cannot make contracts 
w ith em ployers to supply prisoners as 
workers unless W M C certifies. In  this 
case prisoners w ere furnished after such 
certification b u t following revocation' of 
certification the  Army had  no other re 
course except to w ithdraw  prisoners.

T he foundry labor picture in leading 
districts is sum m arized below.

Manpower Bottleneck 
To Full Production

N E W  YO RK
Foundries generally are suffering from 

a serious shortage of m anpow er and 
production is being held  down by this 
shortage. If  foundries icould obtain 
m ore m en, they  could undoubtedly in
crease th e ir production of w ar work, 
trade leaders declare.

M any foundrym en believe government 
agencies are prim arily responsible for the 
present critical situation in their indus
try. E arly  in the w ar governm ent agen
cies did no t realize the  great im portance 
of the  foundry  industry to the w ar e f
fort. This was particularly  noticeable in 
the case of gray iron foundries, which 
predom inate  in this area. As a result, 
foundrym en declare, these agencies gave 
several o ther industries priority in occu
pational deferm ent and also in providing 
them w ith  n ew  workers.

“These agencies,” one foundry leader 
declared, “woke up  too late to the fact 
that gray iron foundries w ere a most 
im portant factor in the w ar effort, and

they are now frantically trying to find 
ways to rem edy the  situation and are 
also trying to place the blam e on the 
foundry industry, whereas the blam e 
properly should be p laced on the  agen
cies who brought these conditions about.”

Although the  critical situation in the 
foundry industry has been discussed vig
orously by various governm ent agencies 
both in private and in public  in recent 
m onths and these agencies have publicly 
stated they w ere trying to do all in their 
pow er to relieve the  situation, there  still 
does not seem to be the proper co-opera
tion among all the various agencies, local 
and national.

For example, take the  case of the new 
priority referral plan which was pu t into 
effect nationally July 1, 1944. U nder this 
plan all industries receive a certain  p ri
ority rating and also are given an  em 
ploym ent ceiling and are no t allow ed to 
employ m en w hen their num ber of em 
ployed reaches this ceiling. In  view  of 
the agitation about th e  shortage of la-

A u  m i e t  7  1 QAA
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b o r in  th e  foundry  industry , it would 
have  b een  expected , foundrym en declare, 
th a t th e  W M C  w ould  have given the 
foundries a h igh  prio rity  ra ting  an d  a 
h igh  ceiling. In stead  of this, m ost 
foundries w ere  given a com paratively 
low  prio rity  ra ting  an d  a ceiling, w hich  
in  m ost cases, com pared  exactly w ith  
the  n u m b er of m en  they  w ere em ploy
ing a t th e  tim e.

T he accusation th a t some foundries 
are doing a  lo t of civilian w ork w hich 
is in terfering  w ith  w ar w ork  is totally 
u n tru e  as app lied  to  th e  N ew  Y ork-N orth
ern  N ew  Jersey m etropolitan  district, 
foundrym en assert.

Truck Lag 7 5 %  Due to 
Castings Shortage

W A S H IN G T O N  
A t least 75 p e r cen t of the  b lam e for 

deficiency in  heavy  truck  production  is 
p laced  on  insufficient supply of gray 
iron and  m alleable castings, according to 
those in  charge of this program . July 
p roduction  o f heavy trucks, defined 
by the  Arm y as those capab le  of carry
ing fou r tons o r m ore, w as 40 per cent 
u n d er schedule, and  production  of light 
heavies, capab le  of carrying two and  one- 
half tons was approxim ately on schedule.

A n im pending shortage of gray iron 
and  m alleab le  castings w as foreseen last 
Septem ber w hen  a long range program  
was inaugurated . Tw o large new  m al
leab le  foundries w ere authorized and 
p lans w ere  laid  fo r bring ing  back  into 
production  a  nu m b er of captive idle 
foundries m ainly in th e  autom obile in
dustry. Steps w ere taken  to increase 
m an-hour o u tp u t th rough  m echanization 
and  some tw enty  to th irty  m illion dollars 
of labor saving equ ipm ent has been  in- 
sta lled  in  gray iron and  m alleable found- 
ries since last fall. Steps also w ere  tak 
en to convert a num ber of alum inum  
foundries to  gray iron production. This 
long range program  d id  n o t w ork ou t as 
w ell as hoped , w ith  foundry  labor short

ages the  principal reason. R esum ption 
a t idle captive foundries w as h am pered  
b y  lack of workers, also lab o r shortages 
p reven ted  fu ll u tiliza tion  of new  nrn 
leab le  foundries and  of alum inum  found
ries converted  to gray iron. In  ad d i
tion, foundry  m echanization  fa iled  to 
p roduce expected  results in  m any ¡cases 
because of dissatisfaction over w age rates 
b ased  on expected production  ra tes a fte r 
m echanization.

Several m onths ago the  governm ent 
agencies concerned joined in  a  short-range 
program  aim ed a t relieving th e  foundry 
situation w hich h a d  becom e m uch worse 
than  antic ipa ted  last fall. C ritica 
foundries w ere given top priorities on 
m anpow er referrals by  USES, W M C  u n 
dertook to  spotlight the  prob lem  w ith  
publicity , an d  W PB issued directives u n 
d er w hich critical foundries w ere to get 
o u t m axim um  production  of m ost essen
tial castings.

T he foundry  labor shortage is now  
estim ated  as 20,000 to 30,000 b u t it is 
adm itted  th is m ay b e  beyond  the  m ark.

E arly  in June  th e  a ttack  on th e  found
ry labor problem  w as accelerated  u nder 
orders of D irector of E conom ic Stabil
ization. W ar L abor Board inaugura ted  
a policy of expediting  settlem ents of 
foundry w age d isputes and  OPA prepared  
to take quick action to perm it foundries 
to charge h igher prices w hen necessitated 
by h ig h er w age costs. These adjustm ents 
w ere m ade in individual instances ra ther 
than  on an industry-w ide basis.

‘M ost of these  charges,” Mr. Thomas 
said, “are a line of p rop ag an d a  a ttribu t
able to ignorance on th e  p a rt of govern
m en t agencies. If  th e  foundries were 
le t alone to  pad d le  th e ir ow n canoes 
they  could  w ork  o u t th e ir  own salva
tion. W e w an t to m ake it p lain  that, 
generally  speaking, th e  p roduction  short
age is no t du e  to  a lack of foundry  ca
pacity  b u t to  special types of castings 
w hich th e  foundries, in  m ost instances, 
w ere n o t allow ed to convert to.

C. E . H agler, vice p resident, Conti
n en ta l G in Co., d eclared  th e  trouble 
th ere  lays specifically in inability  to find 
m olders. “W e have  th e  floor space and 
th e  m ateria l,” M r. H ag ler said.

Col. K arl L an d g reb e, vice p r e s id e n t ,  
G o s l i n - B i r m i n g h a m  M fg. Co., d e c la re d  
h i s  com pany h a d  h a d  no t r o u b l e  o u t
s id e  of g e t t i n g  c h i p p e r s .

Price, W age Restrictions 
Prevent Higher Output

High-Pay W ar Plant 
Competition Blamed

B IR M IN G H A M  
B irm ingham  foundries lay m ost of the  

trouble in labor to com petition from  h igh- 
pay w ar industries, particularly  such as 
B echtel M cCone M odification p lan t here. 
A. E . Thom as, p resident of Thom as 
Foundries Inc., said the labor shortage 
is general in m ost industries and  no t 
m ore so in foundries than  elsew here.

B U F F A L O
W hile  local foundries readily admit 

th a t m ilitary  p ro d u c tio n  schedules are 
not be ing  m et, th ey  absolve themselves 
of all b lam e, a ttrib u tin g  th e  lag to lack 
of m anpow er and  OPA price restrictions.

F o u ndry  officials generally  told the 
sam e story. R einhold  D , Loesch, presi
den t of th e  W estern  N ew  York chapter 
of th e  A m erican F oundrym en s Associa
tion, and  p resid en t of th e  Lake Erie 
F oundry  Co., ag reed  to  act as official 
spokesman.

“T here  isn’t  a foundry  in the area that 
hasn’t  got m ore w ork th an  it can handle, 
Mr. Loesch declared .

“O ur chief p rob lem  is lack of man
pow er. W e just can  t  get men. Some 
of th e  sm all operators, holding top 
urgency subcontracts, aren ’t  even on the 
labor p rio rity  list. Foundries in the area 
are w orking 95 to  100 p e r cen t on war 
work. T h ere  a re  instances, w here easier 
indications appear, an d  a civilan order 
is p laced, b u t a foundry  doesn’t take

t i n
;Kia

;a a i

Cartoons Appearing Below and on the Following Pag

Terminations of war contracts occur as above be
cause obsolescence is a normal pattern for weapons 
and equipment in a  modern, fluid war. W e must 
change our weapons and equipment to keep a  step

ahead of the enemy. The contractor, therefore, must 
be able to produce with one hand and settle ter
minated contracts with the other. W ork on the old 

contract is halted and new work begins
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such an order unless the  W PB approves 
it.”

Cleveland Picture 
Slightly Improved

C L E V E L A N D
Foundries here  rep o rt th a t they  have 

been able to  increase th e ir em ploym ent 
recently, a lthough they  are handicapped  
in accelerating the  hiring  pace due to 
the ra ther full em ploym ent of labor in 
this district. T here  is still a shortage of 
both skilled and  unskilled workers.

Practically all foundries a re  operating 
fully on urgen t work, a lthough they are 
unable to determ ine in all instances 
whether the castings are going directly 
into a p roduct requ ired  by th e  arm ed 
services. U ntil some system  is evolved 
by which they can know  a t all tim es 
which of their h igh priority  orders, a 
majority of w hich are in the  AA-1 
bracket, are m ost urgen tly  needed, they  
will be unable to concentra te  solely on 
turning the  most critical castings.

Chicago Shops Need 
10-30% More Workers

C H IC A G O
Foundries in C hicago —  for some 

months rated a critical labor shortage 
area—appear to be  underm anned  from  
10 to 30 per cent. Production, it is es
timated, could be boosted 25 p e r cent 
with full complements of workers. R e
sult is, of course, th a t castings m anufac
turers are running beh ind  schedule and 
are turning down business regularly .

Chief shortages are in  journeym en 
molders and corem akers, the  lack of 
common labor no t being so acute.

Training of new  skilled workers cur
rently is stymied by  the  refusal of unions 

v; to let down th e  b ar in rules. M ajority 
is  foundries w ould profit by  a m ore fore- 
js  sighted union leadership, b u t as m atters 

stand, their hands are tied.

Present, Past and Pending
■ REPUBLIC STARTS OPERATION OF CHICAGO COKE OVENS
C h i c a g o — R epublic Steel Corp. charged the  first coal into its battery  of 75 coke 
ovens here last week. Present schedule calls for p u tting  the  blast on its 1200-ton 
b last fu rnace Aug. 8 and for tapp ing  the first iron Aug. 10. O riginal plans were 
to start coke ovens June 19 and the b last furnace June 23, b u t inability  to  obtain 
operating crews necessitated the  delay.

■ FARM MACHINERY OUTPUT REACHES NEW HIGH IN JUNE
W a s h i n g t o n — Production of farm  m achinery during  June increased to $65,677,371, 
an increase of $4,530,357 over M ay and a new  high for the year, W ar Production 
B oard reported  last week. O u tpu t for the  year ended June 30 was 11.3 per cent 
beh ind  the  W PB  program ; exclusive of repair parts, it  was 7.9 p er cent behind 
schedule.

■ MONTHLY AIRCRAFT PRODUCTION SCHEDULE CUT SLIGHTLY
W ashington— A ircraft production totaled 8000 planes in  July, not including 151 
w hich could no t be  tallied  because of a change in  acceptance procedure. This com
pared  w ith  an original schedule of 8499 planes for th e  m onth. Total for the first 
seven m onths was 59,961 planes.

■ NEW POWERFUL AIRCRAFT ENGINE PROGRAM INAUGURATED
B u f f a l o — Plants of the  Crevrolet Division, General Motors Corp., have started pro
duction  of the  new  2100-horsepower 18-cylinder P ra tt & W hitney aircraft engine.

■ PORTER FIRM PURCHASES FORT PITT STEEL CASTING CO.
P i t t s b u r g h — H .  K. Porter Co. Inc. of P ittsburgh  has purchased the  F ort P itt Steel 
C asting Co., M cKeesport, Pa., m anufacturers of pressure and alloy steel castings.

■ BEAUMONT, WPB O FFICIAL, ACCEPTS GLOBE IRON POST
J a c k s o n ,  O.— G. A. B eaum ont has resigned as chief of the  Construction section, 
Steel D ivision, W ar Production Board, to accept a position here w ith the Globe 
Iron Co. H e w ill be  succeeded in W ashington by T. E . Steele, assistant chief of 
the  C onstruction section.

■ WMC TERMINATES MANNING TABLE PLAN
W a s h i n g t o n — W ar M anpow er Commission’s m anning table p lan has been term inated 
due to recen t changes in  selective service regulations. Replacem ent schedules also 
are p erm itted  to expire, due to draft emphasis on the  youngest eligible registrants.

■ JUNE MUNITIONS OUTPUT 3 PER CENT BELOW SCHEDULE
W a s h i n g t o n — T otal m unitions ou tpu t in June dropped 1 p e r cent in dollar value 
u nder M ay an d  was 3 p er cent below  schedule. Peak production of com bat and 
m otor vehicles, am m unition, comm unications equipm ent, guns and fire control equip
m ent, and  ships has been scheduled 9 to 34 p er cent above current levels.

,j(epict Steps in Settling Terminated War Contracts

f An important executive of the company is appointed
to handle the termination job. With the help of a 

ie booklet titled, "Contractors' Guide", and the aid  of
assistants trained in the government's termination

T
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schools, the executive does the job. Inventories are 
held down and when termination comes government 
equipment is segregated. Identification of equipment 

now saves time later on
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Los Angeles Manufacturers Eye 
Farm, Food Machinery Fields

Production in prewar year lagged behind purchases. Indus
trialists believe expanded manufacture of these items will utilize 
part of war production facilities, and provide employment for 

displaced war workers

LO S A N G E L E S
B E A T IN G  the sword into the  p low 

share holds in teresting  potentialities in 
this area  in postw ar years.

C onsiderable opportunity  exists to 
expand the  production  of farm  m achin
ery and  food processing equ ipm ent in 
Southern  California. T he m anufacture  
of farm  tools and  packing house m achin
ery is expected  to utilize space and 
equ ipm en t in m any factories now turning 
out w ar m ateriel.

Possibility and  opportunity  for expan
sion in th is field h inges upon  the fact 
th a t th e  W est is a heavy b u yer of this 
type of equ ipm ent in proportion to w est
ern production  of farm  m achinery and 
food processing equipm ent.

In  some com parisons draw n recently 
from governm ental statistics, the  indus
tria l dep artm en t of the  Los Angeles 
C ham ber of C om m erce discloses p ro 
duction  of agricu ltu ral m achinery in 1939 
for the 11 w estern states was only 1.3 
p e r cen t of th e  national production, 
w hereas in this sam e year, w estern fa r
m ers spent 14.5 p er cen t of all the m oney 
spent nationally  for farm  m achinery.

W estern  ou tp u t of food processing m a
chinery was 5.1 pe r cen t of the national 
p roduction. A gainst this, 13.5 p er cent 
of all the food processed and packed in 
the  U nited  States in 1939 cam e from  the 
11 w estern  states.

T he W est processed 38 p er cen t of 
the canned fruits and  vegetables and  72 
per cen t of th e  canned fish in th a t year. 
Los Angeles county  w ith  an extraordi
nary  diversity of food crops— fruits, vege
tables, m eats, fish, grains— is dollar for

dollar the  h ighest food producing coun
ty in the U n ited  States.

P roduction  of farm ing and  food p roc
essing m achinery in Los Angeles is only 
one of m any m achinery p roduction  op
portunities declared  to exist. T he re la
tionship in the  11 w estern  states b e 
tw een the  purchases of all types of m a
chinery and  their production  shows a lack 
of balance.

In  the  m atter of equ ipm en t used  in 
gasoline service stations, pum ps and  
m easuring devices, the  W est purchased  
16.5 p er cen t of the  to ta l national p u r
chases in 1939, w hile w estern  production  
of gasoline station  equ ipm ent was so 
m inor as to have no statistical significance.

Other Fields Offer Opportunities
T he m achinery fields w hich  offer the  

g reatest opportunities for w estern  m anu
factu re  are, in addition  to food and  farm  
m achinery, construction m achinery (ex
cep t m ining an d  oil), in ternal com bustion 
engines (except auto and  aircraft), in
dustrial cars and  trucks, laundry , m a
chine shop products, m achine tool acces
sories, m achine tools, m echanical pow er 
transm ission equipm ent, m etalw orking 
m achinery (form ing and stam ping), of
fice and  store m achines, refrigerators and 
a ir-conditioning equ ipm ent, tractors,
vending and  am usem ent coin m achines.

In  these fields of m anufacturing  as a 
whole, the production  value in  the  11 
w estern  states in the  year 1939 was $59,-
087,000, 2.5 p er cent of th e  national 
total. In  some of th e  above listed  fields 
the  w estern  production  was too small to 
be of statistical significance. O nly in  
m achine shop p roducts of a m iscellane

ous n a tu re  w as any considerab le  volume 
p roduced . In  th is industry , th e  produc
tion  was 6.6 p e r  cen t of national produc
tion an d  am oun ted  to  a value  of $23,-
853,000. Los A ngeles share of th is was 
$8,745,000.

W estern  industria l leaders declare  any 
a ttem p t to  b u ild  a self-sufficient economy 
by  ba lancing  p roduction  against con
sum ption  w o u ld  b e  u n sound  economi
cally even if physically  possible. What 
is m ain ta ined  is th a t a n eed  exists for a 
m ore norm al re la tionsh ip  b e tw een  west
ern  production  of m achinery  an d  western 
purchases.

O n  th e  basis of figures for the 21 
largest industria l cen ters of the  nation, 
p rew ar Los A ngeles w as relatively  one 
of th e  und erd ev e lo p ed  m anufacturing 
areas o f th e  country . In  th e  year 1939 ;;
in Los A ngeles, m anufactu ring  wage 
earners accoun ted  for only 4.5 per cent | i
of th e  population . T his w as the lowest p
proportion  to  b e  fo u n d  in  any impor
tan t in dustria l reg ion  in th e  country, g  
D e tro it m anufactu ring  w age earners in 
1939 to ta led  13.7 p e r cen t of its area ■ 
population . A verage p roportion  of in- k
dustrial w age earners in all large manu- ;
factu ring  cen ters o f th e  nation  was 10 y,
p e r cent. '  ijU I

U rgen t n eed  fo r this area  to increase L
industria l ac tiv ity  is ind ica ted  in that _
a t th e  e n d  of th e  w ar 250,000 wage ^
earners in Los A ngeles w ill lose their j
p resen t jobs. A ircraft p lan ts and ship- .
yards now  having  474,000 on their pay- ...
rolls, if th ey  re tu rn  to  th e  1936 produc- |
tion  level, w ould  em ploy only ten thou- j”
sand. . 1

Polls ind icate  th a t m ore  than 80 per ^
c en t of these  w orkers desire to stay here; A
94 p e r  cen t of fo rm er residents now in 
th e  a rm ed  services hav e  indicated a de- 
sire to  re tu rn ; and  of th e  service men 
w ho have b een  sta tioned  here, it is ex
p ec ted  th a t 100,000 w ill rem ain or re
turn .

In  th e  em ploym ent of these workers 
and  p re sen t p lan t equ ipm ent, the pro-
duction  o f m achinery  used  in the  W est is
expected  to b e  an  im p o rtan t factor. It , 
is to  th e  sam e en d  th a t so m uch at
ten tio n  is now  b e in g  given to  postwar
planning.

56

This step calls for getting contracts ready for ter
mination so they will be in perfect shape. It is wise 
to discuss problems anticipated with the Army Pro
curement O ffice. The moment the contract is settled,

subcontractors' contracts must be prepared for ter
mination. Be certain the subcontractors understand 
everything or else subcontractors in the lower tiers 

will be completely confused
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Future of Area's 
Steel Industry 
In New Markets

B. F. Fairless, president, U. S. 
Steel Corp., outlines prob
lems created by expansion of 
Pacific's steel industry

S A N  F R A N C ISC O  
POSTWAR fortunes of m uch of the 

Far W est’s w ar-expanded steel p roduc
ing industry will hinge prim arily  on the  
development of new  consum ptive m ar
kets in the Pacific C oast area, B. F . F air- 
less, president, U. S. Steel C orp., b e 
lieves.

Mr. Fairless said last w eek h e  is hope
ful that western steel consum ption will 
be expanded after the  w ar, b u t refused 
to commit himself as to  p robable  trends. 
He indicated, how ever, th a t production  
of light rolled products, such as th in  
strips for tin plate, offers the best op
portunity for steel outlets on the Coast. 
He also foresees a substantial export of 
steel.

Mr. Fairless declined to m ake any pre- 
-:r dictions as to postw ar operation  of 

Geneva Steel Co., th e  $200 m illion in- 
y  stallation built and operated  by  C olum 

bia Steel Co. for D efense P lan t Corp.
Outlining the problem s created  by war- 

* time expansion in steel p roducing facili- 
ties, Mr. Fairless po in ted  ou t th a t ou tp u t 
of finished steel products in th e  11 w est
ern states had expanded nearly  a th ird , 

r: from 2,400,000 tons in p rew ar to  3,500,-
--- 000 tons a t present. A t the  sam e tim e,, . . . i
- wartime consum ption m  th e  w estern  area 

has increased to 6,700,000 tons. O f this 
. ts demand some 3,000,000 tons of consum p- 
jsry tion at present is for steel plates.

Steel will cost m ore a fte r th e  w ar, 
[taP Mr. Fairless predicted . “Costs are up , 
it so ̂  taxes are up, wages are higher. Prices 
ven ̂  / of all other things w ill be  h igher than 

before the war. W hy no t steel?”

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

Notice of Termination is the stop-work order. A ll 
work on the contract must be halted unless a modi
fication of the cease-work" order is received. 
Immediate steps must be taken to terminate all sub-

SOUTHERN CALIFORNIA— Los Angeles m anufacturers are studying 
the  po tentialities of the postw ar production of farm ing and food processing 
m achinery. See page 56.

WEST S STEEL INDUSTRY— B. F . Fairless, president, U. S. Steel 
orp., declared  th a t the fu tu re  of the  W est C oast’s w ar-expanded steel 

in ustry  hinges on the  developm ent of new  consum ptive m arkets. See 
page 57.

CONTRACT TERMINATION— Basic procedures developed in the 
settlem ent of a term inated  w ar contract w ith the  International H arvester 
Co., Chicago, expected to be  used in term ination of other contracts as 
v ictory nears. See page 58.

INTERNATIONAL CARTELS — N ation’s businessm en are seeking an 
answ er to w hat the  fu tu re  policy of the governm ent will be  tow ard in ter
national cartels. G overnm ent opinion d ivided on the issue. See page 62.

SURPLUS PROPERTY— Estim ates by the W ar Production Board and 
Surplus W ar P roperty  A dm inistration indicate th a t approxim ately $15 
billion in surplus m aterial and property  will be  offered for sale in this 
country  a fte r the  war. OPA has established an overall policy for price 
controls of surpluses. See page 65.

BRITISH PLANNING — M inister of Reconstruction of G reat Britain 
presents to  Parliam ent a  com prehensive p lan  designed to assure prosperity 
a fte r th e  war. British are placing emphasis on expanding exports. See page 
68.
POSTWAR ALUMINUM— Increasing quantities of this versatile light 
m etal a lready  are being m ade available for applications which are not 
strictly  of a w ar character. N ew ly developed alloys and  availability in 
considerable tonnage are going to m ake alum inum  an active contender 
in th e  m aterials m arket a fter the war. Im provem ents in fabricating m ethods 
also w ill prove to be a m ajor factor. See page 84.

ROLL FORMING— F o r m any years, circular items such as kitchen 
pans an d  ligh t reflectors have been  spun by expert technicians in very 
m uch the  same m anner as po tte r’s clay is m olded. But, the age of m echani
zation has invaded this field and the process involved m ay be a factor in 
postw ar m anufacturing  m ethods. See page 86.

NERVOUS WELDING— a  process by which vibration is combined 
w ith  the  m etallizing technique appears to have m any possibilities in m aking 
repairs as well as in production work. The ho t m etal in effect is crowded 
into usually  inaccessible recesses. See page 92.

contracts or purchase orders affected. Contractors of 
each tier must notify the subcontractors in the tier 
below them. Notification should identify subcontract, 
government contract number, and procurement office



C O N T R A C T  T E R M I N A T I O N

Basic Procedures Developed in IH
Harvester company's experience offers guide to other manufacturers who 
sooner or later will face problem of adjusting canceled or reduced contracts. 
Complete data on all phases of work will facilitate and accelerate settle
ments, thus avoiding delay in reconverting to peacetime production

A N N O U N C E M E N T  by th e  C hicago 
O rdnance D istrict on Ju ly  27 of final 
se ttlem ent of th e  first m ajor w ar contract 
term ination  of W orld  W ar II— In tern a
tional H arveste r C o /s  $217,000,000 con
trac t to p roduce tanks a t B ettendorf, 
Iow a— has a ttrac ted  w ide attention . T he 
se ttlem ent am ounted  to  $25,300,000, or 
less th an  12 p er cen t of th e  to ta l con
tract.

In  announcing th e  settlem ent, Col. 
John Slezak, chief of the  Chicago O rd
nance D istrict, po in ted  ou t th a t negotia
tions w ith  438 “first layer” subcontrac
tors an d  hundreds of o ther subcontractors 
w ere involved. “In  addition  to the large 
am ount of m oney involved, this In tern a 
tional H arvester Co. term ination  is es
pecially  significant in th a t it has p ro 
v ided  an  experim ental basis around 
w hich p a r t  of th e  W ar D epartm en t 
th inking has flowed and  it undoubted ly  
influenced th e  fram ing of th e  C ontract 
Settlem ent A ct of 1944 w hich  becam e 
law  on Ju ly  21,” Colonel Slezak said.

“T he W ar D epartm en t inform ed In 
ternational H arvester Co. on M arch 17, 
1943 of the  term ination  of its tank  con
tract. S ince this was the  first large te r 
m ination  of th e  w ar, it was necessary to 
pass th rough  a “tra il b lazing” period  of 
approxim ately six m onths developing p ro 
cedures and  m ethods of settlem ent. I t  is 
the  opinion of the  H arvester officials and 
the  C hicago O rdnance D istrict officials 
th a t u n d e r the  existing sta tu te  and  reg u 
lations, and  w ith  our in te rnal organiza
tions now  fully  trained , a sim ilar term i
n a tion  could be  com pleted  in from  four 
to six m onths.”

C olonel Slezak pa id  special trib u te  to

th e  In terna tiona l H arvester organization 
for the  co-operative m anner in  w hich  it 
w ofked w ith  th e  W ar D epartm en t. “As
sistance of m any of its h igh ly  tra in ed  
personnel in he lp ing  to  un tang le  m any 
of th e  difficult and  com plex problem s 
w hich confronted  all of us as te rm ina
tion pioneers w as of g reat value. T he 
efficient m anner in w hich  th e  com pany 
h and led  th is im portan t pro ject has m ade 
possible th e  setting  u p  of standard  p ro 
cedures w hich  w ill prove of g reat as
sistance to industry  as a w hole as term i
nations gain in  volum e.”

Pays Tribute to Company
In  a le tte r to  F ow ler M cCorm ick, 

p residen t of In terna tiona l H arvester. 
Maj. Gen. L evin H. C am pbell Jr., chief 
of ordnance, paid  special trib u te  to  tha’t 
organization’s assistance in settling this 
im portan t contract. “T he spirit of co
operation, th e  h a rd  work, the  pioneering 
courage, and  the  w hole-hearted  efforts 
d isplayed in handling  th is se ttlem ent a re  
indicative of the  patrio tic  zeal of your 
organization. Indeed , they  display th e  
general good sportsm anship w hich  is so 
characteristic  n o t only of A m erican in
dustry, b u t of A m erica itself. T hank  
you very m uch for your he lp  and  lead er
ship,” G eneral C am pbell said.

C ancellation of the  tank  program  at 
B ettendorf was announced before  the  
full production  ra te  h a d  been  achieved. 
T he program  was n o t abandoned  b e 
cause th e  tank  was inferior, b u t because 
only a certain  am ount of m etal w as avail
able and  th e  h igh  com m and h a d  deem ed 
th a t o ther types of w ar equ ipm ent w ere 
m ore v itally  needed  because of the

constantly  changing  conditions of war.
W h en  th e  p rogram  w as b rough t to a 

close, it affected  approxim ately  1900 
w orkers a t B ettendorf alone and some 
1400 in  o th er H arv este r, plants. Soon 
a fte r tank  p roduction  ceased, these man
u factu ring  facilities and  m uch of the 
raw  m ateria ls and  p a rts w ere converted 
to m anufactu re  of an urgen tly  needed 
a rtillery  p rim e m over. T h e  plant now 
em ploys 1400 w orkers, w ho, in  addition 
to  b u ild ing  prim e m overs, are also start
ing on th e  re -m anufacturing  of M-4 me
d ium  tanks.

B ecause th e  H arveste r tank  contract 
cancellation  w as th e  first m ajor termina
tion, req u irin g  16 m onths to  conclude 
se ttlem ent w hile policies and  procedures 
w ere  developed , and  because these lat
te r  form  th e  basis for th e  new  Contract 
S ettlem ent A ct of 1944, m uch interest 
a ttaches to  th is com pany’s experience and 
p lan  of operation . Speaking on “War 
C on trac t T erm ination  Procedure” before 
an  industry  group m eeting at California 
Institu te  of Technology, Los Angeles, 
recently , C. E . Jarchow , vice president 
a n d  com ptroller, In ternational Harvester 
Co., C hicago, ou tlined  w ith  considerable 
com pleteness th e  com pany’s organiza
tion and  course of action. This detail, 
set fo rth  in the  follow ing extensive ex
cerpts, should  prove a valuable guide 
to  m anufactu rers b o th  large and small 
w ho sooner or la te r w ill face termina
tions of contracts.

“E arly  in  1940, In ternational Harves
te r  ind ica ted  its willingness to undertake 
m anufactu re  of any w ar p ro duct the gov
e rnm en t w ished  us to m ake. O ur tran
sition into w ar w ork  w as gradual up  to

Prime contractors should train subcontractors in 
proper use of forms to avoid bottlenecks in termina
tion. An examination of subcontractors' inventories 
before submitting to contracting officer is a wise

procedure. Speed is essential on the inventory phase. 
Effort should be made to dispose of excess govern
ment property. Other contractors who can use this 

excess property should be contacted

58
r  T E E L



C O N T R A C T  T E R M I N A T I O N

Signing o f a final agreement w ith  th e  W ar D epartm ent by  Fowler M cCor
m ick, International Harvester Co., Chicago, closes the  first major contract 
term ination of W orld  W ar II, involving $217,000,000. Col. John Slezak, 
ch ief of th e  Chicago ordnance district, completes the settlem ent for th e  W ar  
D epartm ent as C. E. Jarchow, vice president and comptroller o f the  com
pany, F. W . Jenks, vice president in charge o f merchandising services, 
H enry P. Isham , chief o f the purchasing, term ination and renegotiation 
policy o f the  Chicago ordnance district, and L ieut. Col. J. W . Karraker, 

control officer o f the  district, w itness the  closing formalities

\ettlement

j(i A n -

physical inventory, identified in three categories, raw 
materials, work-in-process, production equipment, is 
taken. New uniform forms aid in dividing and listing 

the inventory

the la tter p a rt of 1941, b u t was rap id  
after Pearl H arbor. T he to tal am ount 
of war orders on our books a t the  close 
of our fiscal year Oct. 31, 1941, was 
$100,000,000; th ree  m onths later, this 
jumped to $400,000,000, and  a year later 
to $700,000,000. O ur w ar p roducts have 
been, first, regu lar p roducts ad ap ted  for 

• military purposes such as m otor trucks,
. crawler tractors, pow er units, refrigera-

tors, etc.; and, second, special w ar p rod
ucts such as 57-m m  antitank  guns, 20- 

t7 mm airplane cannon, half-track  vehicles,
7  tanks, prim e m overs, a irp lane cowling

assemblies, tracker units fo r gun direc- 
" tors, aircraft torpedoes, shells, and  m any
7 other items.

“The largest of these orders was for 
the tank. In  D ecem ber, 1941, th e  W ar 
D epartm ent asked us to consider the 

; m anufacture of a n ew  type  tank  u nder
contracts aggregating $217,000,000. This 
tank then existed only on paper. I t  was 
to be stream lined, fa st and  quickly 
maneuverable, designed to carry  a 57- 
mm gun, with a w eigh t of abou t 20 
tons and a size som ew here be tw een  the 
light tanks carrying 37-m m  guns and 

- the m edium  tanks carrying 75-m m  guns.
1 The government purchased  an existing

plant at Bettendorf, Iow a, in w hich we 
: made alterations, additions, and  reh a

bilitations to prepare  it for tank  p ro 
duction.

“Design of this tank  was fairly  well 
established about the  tim e th a t Rommel 
drove the  British forces back to the  El 
Alamein line. As a result of th a t cam 
paign, U. S. m ilitary observers concluded 
that this tank  should be redesigned to 
substitute a 75-m m  gun for th e  57-m m

-  gun. This necessitated substantial engi- 
neering changes so th a t this tank final
ly became a 28-ton instead  of a 20-ton 
tank. Thus it  becam e alm ost as large

-  as the m edium  M -4 tank  and, in m any
: - respects, was similar.

Obviously, these new  engineering 
I- changes necessitated m odifications in m a-

terial specifications, new  m achinery and

equipm ent, and resulted  in postponem ent 
of production. Along about March, 
1943, w hen the  tanks w ere beginning to 
roll off the assem bly line, the U. S. 
A rm ored Force  decided that tank pro
duction in the  U nited States was great
er than  the  Arm y’s requirem ents. Inas
m uch as this tank was the most recent 
addition to the line and  was not re 
qu ired  by  m ilitary strategy to supplem ent 
o ther U. S. tanks already in production 
and use, the  governm ent decided to can
cel this contract.

“W e received a. notice from the gov
ernm ent in M arch, 1943, to stop pro
duction and hold  u p  deliveries. The

company im m ediately w ired every sub
contractor, later confirmed by letter, th a t 
production was to stop and deliveries 
held  up, and they in tu rn  w ere asked to 
notify their suppliers accordingly. In 
April the  governm ent issued form al no
tice of term ination of the contract. The 
cancellation affected the  Bettendorf tank 
plant, as well as 11 other plants of the 
company which w ere m aking parts and 
subassemblies for the tank plant. I t  
also affected 438 subcontractors and 
m any other firms m aking parts or as
semblies for the  subcontractors.

“This was the first cancellation of a 
large w ar contract m ade by the  Army;

Prime contractor meets with contracting officer's 
group to discuss methods and regulations of termina
tion. Government removes its equipment and surplus 
materials from the plant as soon as possible. A



SETTLEM ENT DIRECTOR: Robert Henry Hinckley took oath of office at 
the White House Ju ly  28 as director of contract settlement Left to right: 
Harold M. Stephens, associate justice of the U. S. Court of Appeals; Mr. 
Hinckley; John B. Hancock, former chairman of the Joint Contract 
Termination Board; and James Byrnes, W ar Mobilization Director. N EA

photo

there  w as no standard ized  procedure  
and, in a  sense, w e w ere som ething of a 
guinea pig. F rankly , w e w ere  very 
m uch a t sea as to  w hat th e  governm ent 
w ould expect us to  do in  w inding up 
th is contract. I t  was recognized that 
th ere  was an  enorm ous q uan tity  of m a
terials, w ork in process, m achines, tools, 
etc ., to be  d isposed of. I t  was n o t know n 
a t th a t tim e w hether these  w ere to  be 
transferred  to  o ther tank  m anufacturers, 
to  governm ent arsenals, or sold in the 
open m arket. O ur first step w as to  set 
u p  a fu ll-tim e organization a t the  tank 
p lant, w orking in close harm ony w ith  
represen tatives of th e  C hicago O rdnance 
D istrict, to  settle  th e  m any questions of 
procedure . I t  w as n o t un til approxim ate
ly July 1 th a t a b road  fundam ental policy

was agreed upon by b o th  the parties.
“Representatives of the com pany, the 

C hicago O rdnance D istrict and  th e  O rd 
nance D epartm en t a t W ashington drew  
up letters of instruction, inventory sched
ules, and form s for the  p repara tion  of 
costs incurred  as a result of the  cancella
tion. T he instructions h a d  to  do w ith  
tw o m ain phases: (1) T he taking of in
ventories and  obtaining offers or recom 
m endations for disposal of th e  inven
tories; and  (2) th e  p reparation  of can
cellation costs. These instructions w ere 
sent to the  various p lants affected by  the  
cancellation and  to  th e  subcontractors. 
T he governm ent indicated  th a t it was 
not in terested  in the  m aterials on h and  
(with few  exceptions) and, therefore, it 
was necessary to obtain offers from  sup

pliers and  m anufactu rers so th a t the 
various item s in  th e  inven tory  m igh t be 
disposed of. M uch of th is w as a slow 
process.

“P ractically  all of our subcontractors, 
as w ell as ourselves, h ad  h a d  no experi
ence w ith  term ination  of w ar contracts. 
As w e ran  in to  difficulties, fu rth e r con
ferences w ere  necessary w ith  th e  Ord
nance D ep artm en t w ith  a view  of im
proving th e  p rocedure  an d  speeding up 
th e  settlem ents. T h e  experience gained 
b y  th e  co-operative efforts of th e  Ord
nance D ep artm en t and  th e  com pany in 
dealing  w ith  all the  e lem ents encoun
te red  in th e  tan k  term ination  helped to 
develop num erous policies and  proce
dures w hich  are  now  being  used  in other 
term inations.

“Some tim e a fte r th e  tan k  contract was 
canceled, it  w as ev iden t th a t other ter
m inations, b o th  p a rtia l an d  complete, 
w ould be  received. I t  w as apparen t that 
th e  volum e of term ination  w ork would 
increase in our com pany and  th a t super
vision by  a cen tra l office organization 
w ould be  requ ired .

“A ccordingly, an  organization was set 
u p  as follows: (1) A n advisory and co
ord inating  com m ittee; (2) a w ar contract 
term ination  dep artm en t a t the  general 
office; and  (3) a  w a r con tract termina
tion organization  a t each  of the plants.

“T he advisory and  co-ordinating com
m ittee  is h ead ed  by  one of th e  vice pres
idents of th e  com pany and  includes rep
resentatives of tire accounting  and manu
factu ring  departm ents. Its  function is 
to co-ordinate th e  term ination work, to 
define general policies, to  make decisions 
on special problem s, and  to  review prog
ress on th e  various term inations.

“T h e  second group, th e  war contract 
term ination  d ep artm en t, is m ade up of 
representatives of th e  accounting, manu
facturing , storekeeping, and  legal depart
m ents. I t  issues instructions and fol
lows th e  progress of th e  w ork a t each of 
the  m anufactu ring  p lan ts and by sub
contractors. I t  follow s inventory sched
ules subm itted  to  see th a t disposition is 
m ade of all m ateria ls as prom ptly as 
possible. W hen ev er necessary, it sends 
ou t field represen tatives to inspect sup
pliers’ inventories and  to assist them if

ps
hi
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l i i

W hen contract is terminated, W ar Department sifts 
out materials needed for other w ar uses. After in
ventory list has been submitted to contracting officer, 
contractor may store government property not

needed at own risk and expense for 60 days. 
W arehousing problem should be solved in advance. 
After 60 days it's the government's job to remove 

excess property from your plant

" E E L
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difficulties arise in  the  m aking of sched- 
> ules and  disposal of m aterials. This de- 

partm ent also sends out traveling audi
tors to some of th e  subcontractors, re- 

^  viewing their analyses of item s included 
'V in cancellation claims and asking for sup- 

porting schedules and  such fu rth er in
i'' formation as m ay be needed  to com plete 

the record. C ancellation charges ac- 
' cumulated a t the  various works are sent 

to this departm ent fo r p reparation  of 
the overall claim  of the H arvester com- 
pany against the governm ent. Cancella- 

% tion charges from  subcontractors are 
5 u  submitted to this departm en t for re- 
14 view and approval. A fter claims have 
“¡f been approved by this departm en t they 
«li; are sent to the O rdnance D epartm en t for 

its approval follow ing w hich they  are 
promptly paid.

“The third group, the w ar contract 
1 at termination organization a t each  of the 
UK plants, is m ade up of representatives of 
, ; the storekeeping, accounting, production, 

and mechanical engineering  departm ents. 
The size of this w orking group depends 
upon the num ber of term inations at 
each plant and upon the com plexity of 
the problem. This group handles all te r
mination work a t the  p lant, including 
segregation and taking of a physical in- 

„ ventory, preparation of schedules, ob
taining offers for disposal of m aterials, 
accumulation of cancellation charges, 

~  etc.

Many Contracts Are Affected

r “We have today approxim ately 70 con
tracts which have been affected by com 
plete or partial term inations.

Our present term ination procedure  is 
as follows:

“When a notice is received from  the 
government of a partial or com plete te r
mination, the p lan t organization imme- 

-- diately stops all work a t the  p lan t and 
s  wires all suppliers affected to do likewise.

::j - This is later confirmed by a le tte r to each 
supplier, w ith w hich is enclosed two 
forms. If the term ination will not re- 

: '  suit in cancellation charges against the  
itii Harvester company by the  supplier, he 
:" - returns one of th e  above form s releas- 
0 C mg the company from  any liability  aris- 
o 'n? of that term ination.

If, however, the cancellation has re-

sulted in stoppage of work a lready  under 
way, or in an  accum ulation  of inven
tories which m ust be  disposed of, or in 
any other costs, the  supplier re tu rns the 
o ther form  requesting  our general office 
to send him  instructions and  schedules so 
that he m ay com plete all work incidental 
to the term ination. H e then  receives a 
set of standard  instructions together with 
schedules for reporting  inventories and 
cancellation costs. T he instructions set 
out the various steps necessary, includ
ing the taking of an inventory, obtain
ing offers and m aking com plete disposi
tion of every item ; also the  m ethod of 
sum m arizing cancellation charges, the 
accum ulation  of claims of subcontractors, 
the use of pub lic  accountants, etc.

Separate Inventory Schedules

“G enerally  speaking, there  are eight 
separate inventory schedules to be  sub
m itted , covering raw  m aterials, standard 
parts, semifinished parts or assemblies, 
tools, dies, jigs and fixtures, etc. Sample 
inventory schedules fully filled out are 
sent w ith the  instructions which serve as 
a guide.

“In the  case of term inations of m a
chine tool contracts, a special le tter is 
sent to  th e  supplier asking him  to stop 
work an d  enclosing the  two forms—  
one a request for instructions, the other 
a release. If  the  subcontractor indicates 
that a claim  will be  forthcom ing because 
of the  cancellation, h e  is asked to p re
pare a schedule show ing the  stage of 
com pletion of the  m achine tool which 
has been  canceled  and  the  am ount of 
the  claim. This is then  presented  to the 
governm ent to ascertain w hether or not 
the  m achine tool should be com pleted, or 
the order canceled  and the  claim  ac
cepted.

“R eporting  of inventories is done in 
considerable detail. Inventory  schedules 
are p repared  in th ree  stages, the first 
w hen the  physical inventory has been 
taken; the  second w hen offers have been 
received; and  the  th ird  w hen all m ate
rials have been disposed of. As soon as 
a physical inventory has been taken, 22 
copies of each inventory schedule are 
p rep ared  show ing com plete detail w ith 
respect to th e  k ind  of m aterial, specifi
cations, - nam e of purchaser, quantities

on hand, and invoice cost. E leven copies 
of each schedule are im m ediately sent 
to the O rdnance D epartm ent to be dis
tribu ted  to the various ordnance outlets 
w ith a view  of expediting disposition of 
materials.

“W hen offers have been obtained on 
all items in the inventory, the prices of
fered  and the explanation of the offers 
are inserted on all of the copies on hand 
and three of these are sent to the Ord
nance D epartm ent. W hen all of the 
offers in the  schedule have been ap 
proved and when the  m aterials have been 
entirely disposed of, the proceeds real
ized are entered, on the remaining copies 
of the inventory schedules and two of 
these are sent to the Ordnance D epart
m ent. In  each of these three stages, one 
copy is sent to the H arvester general 
office w ar contract term ination depart
m ent and one copy retained by the sup
plier, or by the H arvester plant.

“W ith regard to the disposition of in
ventories a t our own plants, our manual 
of instructions emphasizes four essen
tials:

Competent Organization Necessary
First, that the war contract term ina

tion organization a t the p lan t m ust be 
m ade up of com petent personnel to carry 
the job through efficiently and quickly.

“Second, that the m aterials involved 
in a term ination must be segregated and 
m oved to another location and a careful 
physical inventory taken. Any inven
tory which is to be retained by the plant 
a t its full cost and which consequently 
will not becom e a pa rt of the cancella
tion charges will, of course, not be seg
regated or included in the inventory 
schedules.

“Third, that the inventory schedules 
m ust be accurately prepared, setting out 
the various items in complete detail so 
that they m ay be readily identified; 
items of a like character m ust be grouped 
together.

“Fourth, that offers m ust be obtained 
for the disposal of all m aterials, etc.

“In  m aking such disposition, we first 
canvass our own plants to see w hether 
or not any of the items can be used 
there; we then  canvass suppliers from 

( Please turn to Page 182)

/ f f

Subcontractors' claims should be checked by prime 
contractor before being submitted to contracting 
officer for final approval. Prime contractor must 
then submit his-own claim on the proper government

August 7. 1944

forms. The claims should be complete before hand
ing to contracting officer in order to facilitate the 
final settlement. Exclusion of unreasonable and un

allowable costs will save time
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Government Experts Hold Diverse 
Opinions on International Cartels

Businessmen wonder what future policy will be, but can obtain 
no reliable information from either state and justice depart
ments. Two recent addresses illustrate sharp differences in 

opinions

U N IT E D  States governm ent officials 
usually  are a t a disadvantage w hen dis
cussing in ternational problem s w ith  re p 
resentatives of th e  principal foreign 
countries. T h e  reason is th a t w hereas 
the  agents from  abroad  usually  know  
w hat th e ir countries w ant, or can get a 
qu ick  ru ling  from  th e ir superiors, our 
ow n represen tatives all too often  do no t 
know  w hat th e  U n ited  S tates w ants.

This situation, in  tu rn , is likely to place 
difficulties in  th e  p a th  of U n ited  States 
businessm en w ho are  in te rested  in for
eign business. In  particu lar, m any U nit
ed  States businessm en w ould  like to 
know  th e  fu tu re  policy of th is country 
on th e  subject of in ternational cartels. In  
the  past, m any of them  have  gone ahead 
a n d  used  th e ir b est judgm ent— and  h ad  
their fingers bad ly  bu rned . Now, w ith  
the  postw ar era shifting into closer view, 
th ey  do no t w an t to get into th e  same 
troub le  again.

H ow ever, they  have no place in gov
ernm en t w here  they  can  get sound ad 
vice, and  they  w ould  g e t no com fort ou t 
of try ing  to gage th e  p revailing  tren d  of 
though t abou t cartels. T h e  governm ent 
experts are n o t a t all in  agreem ent.

T w o recen t addresses illustra te  th e  
sharp  difference in opinion on th e  sub
ject of cartels th a t divides th e  tw o p rin 
cipal governm ent departm ents concerned 
w ith  th is problem — th e  D epartm en t of 
S tate and  th e  D epartm en t of Justice. One 
of them  w as m ade June  30 by  Corw in
D . E dw ards, th e  S ta te  D epartm en t’s con
su ltan t on cartels, before th e  Consum ers 
U nion of W ashington. T he o ther was 
m ade in  N ew  York on July 13 by  W en
dell B erge, assistant a tto rney  general, b e 

fore the  state-w ide m eeting  of th e  Af
filiated Young D em ocrats Inc. of N ew  
York state.

In terna tiona l trade  should be  encour
aged, th e  reciprocal trad e  agreem ents 
policy of our governm ent should be  p ro 
m oted, and  tariff barriers should be  low 
ered  or rem oved w herever possible, said 
M r. Berge. But, he  added, “cartels, 
w hich are in effect privately -erected  
tariff barriers, are illegal and  m ust be  
com pletely abolished.”

C ites A lleged H arm ful Effects

“T he p a tte rn  of cartel operations is 
fairly w ell know n because of public  rev
elation in  th e  last few  years in an titru st 
suits and  congressional investigations,” 
said M r. Berge. “T he public  now  knows 
th a t cartels are devices to restric t trade; 
th a t they  divide up  w orld territories into 
non-com peting areas; th a t they  divide 
am ong their m em bers technical fields of 
operation; th a t they  often fix prices d i
rectly  and  alm ost always indirectly; th a t 
they  suppress technological advances 
th rough  various systems of control of new  
scientific developm ents; th a t they  a rti
ficially lim it production  and  thereby  re 
duce em ploym ent; th a t they  create a new  
and  false set of loyalties am ong their 
m em bers, w hich  often  conflict w ith  n a 
tional loyalty and  patrio tic  duty, and 
th a t they  subvert an d  in terfere  w ith  gov
ernm ent foreign  policy.

“T he A m erican people,” he  w en t on, 
“are  w ell aw are of the  danger rep re 
sented by  a cartelized  econom y in  w hich 
m onopoly and  pow er-hungry  groups seek 
to control econom ic and political life on 
a basis of privilege. T he experience of

G erm any in  recen t decades dem onsti 
all too clearly  th e  vicious resu lts < 
un ion be tw een  cartels and  paternal 
governm ent. Tire keynote  of a  moj 
olized econom y and  a feudaljs tic  poli 
regim e becom es suppression. No c 
p e titio n  is p e rm itted . T hose w ho e 
cise th e ir in itiative  a re  considered  t  
leggers, chiselers, and  finally becom e 
laws. O nce com petition  is elimim 
th ere  is only a  sho rt step  to  th e  supi 
sion of free  speech and  th e  rig h t to 
icize. A society so constitu ted  can 
du re  only by  a re ign  of force , as wit 
N azi G erm any.”

M r. B erge’s address m ade  no re 
ence to th e  fac t th a t o th er countries | |  
sides G erm any p a rtic ip a ted  in inte 
tional trad e  cartels w ith o u t becon 
to ta litarian . In  general, his talk 
be  reg ard ed  as a fa ir expression 
the  D ep artm en t of Justice’s a ttitude  ̂
respect to cartels. M r. B erge’s add 
called  on A m ericans as a people 
“th row  our w eigh t against th e  conti 
ance of th e  carte l system  in  th e  post M  
w orld .” H e ad d ed  th a t “th ere  is sc M  
reason to  believe th a t th e  exposure m  
secret carte l p ractices is hav ing  its efl > | 
on th e  pub lic  policy of o ther count ,s | 
and  is p rom oting  com m on understa: :J | 
ing  th a t certa in  typ es of activity sho: 
b e  ou tlaw ed  in  o th er countries as » 
as h e re .”

M r. B erge also w as of th e  opinion fl ';|g 
th e  existence of cartels w ould cause A* 
harm  to A m erican business.

“Irrespective  of th e  extent to whi 
o th er governm ents ad o p t policies simii 
to ours,” he  reasoned, “there  would seel 
to  be  no  d oub t th a t American businel 
can  com pete successfully with foreijl 
cartels even  if th ey  con tinue  their preset 
o rganization an d  practices. Cartels, I 
has been  no ted , re su lt in higher cos] 
h ig h er prices, re stric ted  markets, ai 
shortages of goods. F reed  of the 
shackles, A m erican en terprise  should | 
ab le  to  expand  in  w orld  markets an 
ren d er fo reign  carte l contro l ineffectrd 
I t  is doubtfu l, indeed , w he ther any 
jo r in te rnational carte l can  effective 
contro l w orld  m arkets w ithou t the p< 
ticipation  and  co-operation  of the  Ame 
can segm ents of th e  industry .”

Mr. B erge d id  n o t go into explanato

Most terminated contracts are settled by negotiation. 
Contracting officer has full authority to agree on 
the amount to be paid. Other recourses, besides 
negotiation, are ava ilab le  to the contractor. When

the claim has been settled, the contractor submits his 
invoice to the government and receives final payment 
for the amount settled upon by the contractor and 

the government's contracting officer



O f all the machine tools in use by industry, none is more basic or more vital 

than the internal grinding machine.

Machine tool engineers have helped the men of government and of industry 

to plan the most desperate and gigantic production program of all tim e. . .  

and they can help those same men in planning today for the peace that must

be won after the war is won!

O ne of these is a Bryant man. Send for him today!

k n a s i T CHUCKING GRINDEB
SPRINGFIELD, VERMONT, U. S . A.
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deta il w hen he m ade his statem ent to 
d ie  effect th a t an ticartel sentim ent is 
gaining in o ther countries.

T he S tate D epartm en t’s view , as ex
pressed by M r. E dw ards, differs sharply 
from  th a t expressed by Mr. Berge. Mr. 
E dw ards adm itted  th a t cartels have n u 
m erous undesirab le  aspects. T hey  lim it 
production  and  run  counter to efforts to 
im prove standards of living. T hey  hold  
up  prices an d  discourage com petition.

But, as Mr. E dw ards realistically 
po in ted  out, there  are num erous situa
tions in w hich cartels are likely to a p 
pear. These include (a) the desire of 
pow erful business enterprises to exchange 
inventions; (b) the  desire of established 
industries to cope w idi th rea ten ed  loss of 
m arkets; (c) th e  desire of industries to 
cope w ith  governm ental trade  barriers; 
(d) the  desire to m aintain  th e  exports of 
h ighly  specialized countries; (e) the  d e 
sire of in d ependen t concerns to do busi
ness in cartelized  m arkets.

Follow ing an analysis of th e  whole 
carte l problem , Mr. E dw ards advanced 
th e  conclusion th a t several im portant 
questions of policy tow ard  cartels aw ait 
decision.

“T he first of these,” he  said, “is 
w he ther our fu tu re  handling  of the  car
te l p rob lem  shall depend , as heretofore, 
exclusively upon  our ow n governm ent 
m achinery  and  shall carry  out a policy 
w hich w e have de term ined  separately  for 
ourselves, or w h e th er w e shall join w ith 
o ther nations in w orking out a  common 
program  of action and  in pu tting  it into 
effect by  co-operative m eans. If  the  la t
te r a ltem  e w ere chosen, an  a ttem pt to
develop dncip les on w hich  the  various 
nations could  agree w ould be essential, 
and  ea ountry m ight find it neces
sary ' -xe some changes in  its p rew ar 
pohc

“A n in term ediate  course of action is 
possible in w hich  w e and  o ther countries 
w ould  act tog e th e r in  dealing w ith  parts 
of th e  prob lem  abou t w hich  w e agree, 
b u t w ould  reserve our freedom  to fo l
low  different policies in  oth r respects.

For exam ple, agreem en t m igh t be  
reached to  fo rb id  cartels to  restric t p ro 
duction, b u t the  d ifferent countries m ight 
disagree w h e th er or no t cartels should 
be perm itted  to w ithhold  th e  research of 
their m em bers from  use by  non-m em 
bers. T he la tte r question  w ould  th en  be  
dealt w ith  by  each  country  in accord  
w ith  its own policies.

“Closely re la ted  to th e  question  of 
w hether w e act alone is the  question  as 
to the  d irection of our fu tu re  policy, in
sofar as this policy is not to be  reg ard 
ed  as a lready determ ined  by the  Sher
m an act and  the W ebb-Pom erene act. 
D iverse opinions as to fu tu re  policy to 
w ard  cartels are being  advanced  by p ri
vate groups here  and  abroad. They in
clude com plete abolition of cartels, reg 
ulation of the  structure and  practices of 
such groups, and  active fostering of car
tels as the  typical m ethod of organizing 
postw ar international commerce.

“In  developing our postw ar policy, we 
m ust decide no t only the  general d irec
tion of our program , b u t also w hether 
there  are to be  any exceptions to it, and, 
if so, in w hat fields. Among the  indus
tries for w hich claims to exception m ust 
be  exam ined are international transpor
tation  and  com m unication industries, 
such as aviation, shipping, cable, and 
radio, some of w hich are regu lated  do
m estically as public  utilities; industries 
bearing upon  m ilitary security, such as 
m unitions; industries in w hich a natural 
resource m ay soon be exhausted, such as 
certain  m inerals; industries w hich are 
lim ited in size and  regu lated  in order to 
p ro tec t public  health  and m orals, such 
as the  production  and sale of narcotics; 
and  certain  industries producing agricul
tu ral com m odities w hich som etim es suf
fer from  m arket fluctuations so severe as 
to  cause w idespread distress. If it  is de
cided th a t the  special circum stances of 
any of these industries justify types of 
restriction w hich  are n o t generally  ac
ceptable, a question w ill arise w hether 
these restrictions should b e  established 
and  adm inistered  by private  agreem ent 
or w hether, alternatively, in tergovern
m ental agreem ents should be used.”

Must Protect American Exporters
If  in  th e  postw ar w orld  cartels are 

p erm itted  to  operate abroad  in ways 
w hich  a re  fo rb idden  in th is country, 
issues w ill arise abou t our policy to 
w ard  th e  operations of A m erican export
ers in  foreign cartelized  m arkets and  to
w ard  the  im portation  of comm odities 
w hich are controlled by  foreign cartels, 
said Mr. E dw ards. In  th a t event, “it 
w ill be  necessary to determ ine w hat 
steps this governm ent should take to 
p reven t the  foreign cartel from  destroy
ing th e  independen t A m erican exporter, 
and  w ha t steps w e should take to assure 
the  U nited  States an  ad equate  supply 
of foreign cartelized  goods a t reasonable 
prices.”

I t  has been  suggested th a t govern
m ents “agree to p roh ib it such practices 
as price-fixing, restrictions of o u tp u t or 
exports, allocation of m arkets, and  sup
pression of new  inventions; an d  th a t

WENDELL BERGE

each governm ent u n dertake  to enforce 
th is ag reem en t w ith in  its ow n jurisdic
tion-” said M r. E dw ards. “Modiffe>- 
"ions of national law s and  in te rn a tk n r : 
'.onventions governing pa ten ts have beer 
proposed in o rder to  p rev en t the use of 
patents for restric tive  purposes and to 
m ake new  inventions m ore widely avail
able. In te rchange  of research which 
has been  sponsored by government has 
also been  suggested. I t  has been pro
posed th a t in  those special cases in which 
contro l over prices an d  output would 
serve a pub lic  purpose, international 
agreem ents fo r such control should he 
m ade b e tw een  governm ents instead of 
be tw een  private  business enterprises.

Would Establish New Agency
“I t  has been  suggested  th a t an inter

national agency b e  established to help ] 
carry ou t such a p rogram  by keeping a 
record  of in te rnational private agree
m ents and  of th e  struc tu re  and  control 
of in te rnational com bines and  by investi
gating  com plain ts of restrictive cartel ac
tiv ity  in  o rder to  recom m end corrective 
m easures to  th e  participa ting  govern
m ents. Such an  agency, it is suggested, 
m igh t also prom ote  th e  interchange of 
new  scientific discoveries an d  industrial 
ideas and  m ight, from  tim e to time, rec- • 
om m end fu rth e r steps to w ard  an  agreed 
econom ic policy am ong th e  nations as to 
trad e  p ractices.” ;

Pub lic  discussion of th e  problems 
ra ised  by  cartels, and  of th e  different 
w ays of dealing  w ith  them , M r. Edwards 
concluded, is necessary  in o rder that a 
sound n a tional policy m ay be  evolved 
w ith  pub lic  support.

“In  th is field, as in  o ther aspects of 
postw ar policy ,” h e  said, “th e  only sound 
course is to  beg in  b y  ob tain ing  agree
m en t upon  b ro ad  princip les which d®‘ 
term ine  our general d irection ; then to 
explore a lte rna tive  m eans; and  finally t° 
take action  w here  w e can  agree upon a 
practica l p rogram , w hile  leav ing  to fi>" 
tu re  experience a n d  discussion the mat' 
ters w hich are n o t yet c lear.”
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S U R P L U S  P R O P E R T Y

Fifteen Billion Dollars Worth 
To Be Sold in This Country

Reconstruction Finance Corp. making surveys of government- 
owned industrial plants to determine which can be converted 
to civilian production when war ends. Larger units studied for 
adaptability to subdivision

APPROXIMATELY $15 billion in sur
plus materials and  property  w ill be of
fered for sale in this country a t the  close 
of the war, according to  estim ates by the 
War Production Board and  tire Surplus 
War Property A dm inistration. This esti
mate does not include food, m ilitary 
construction, p lants that the  governm ent 
will maintain in a stand-by condition or 

6E convert for other governm ent purposes, ' 
or material that will be disposed of in 

Ae: other countries.

. c. Policies Depend Upon Agreements
n ■ Some of the im plem ents of w arfare 
¡st that will be in good condition w hen the  
'  : ^ r enck not p u t up  fo r sale.
;cs: This will be true of some of the plants, 

considerable ordnance, m erchant ships 
;:fi and stockpiles of raw  m aterials. How 
jpstspmuch will be re ta ined cannot yet be  ac- 
ilii^cumtely estim ated, since postw ar policies 

depend on international agreem ent, 
, C  >future legislation, and  the size of the 
jet(-peacetime m ilitary organization.

WPB estimates of the  p lan t to b e  held 
hew*''la stand-by condition for fu tu re  needs 

j m  to $5 billion. W PB also figures that 
«  approximately $9.6 billion of the  govem - 

f ' S B h  $15 billion investm ent in in- 
1 , . ; dustrial facilities can be p u t to peace- 
, « fa n e  use, b u t th a t the location, unadap t- 
ay ability and other factors de terring  sales 

j n 11 reduce the  disposable surplus to $6 
bet billion, of w hich  ha lf will require conver- 
the P don for peacetim e use.
^  Industrial surveys of all the w ar plants 
les bat may becom e surplus are being  m ade 
'p iJ y  the R econstruction F inance Corp. 
ajl^RFC has inform ed W ill Clayton, surplus 
agrff property adm inistrator, that: 
ea #  “W e are m aking cost comparisons both 
sioihn construction and operation betw een 
at," lifferent plants in given fields and b e 

tw een different products that are com 
petitive  or potentially  so. . . . W e are 
undertaking studies of individual plants, 
such as the m agnesium  p lan t a t Las 
Vegas, Nev., and  the steel p lan t at 
Geneva, U tah, to  determ ine postw ar pos
sibilities. This includes m ethods of cut
ting operating  costs (w hether through 
operating  economies, process change or 
fu rth er capital expenditures), of develop

ing by-products, of improving products 
and processes, and of developing uses of 
new  w ar tim e products and increased 
w ar tim e capacities. . . .

“W ith respect to the steel plant at 
Geneva, w e are going into prew ar, cur
rent and  potential dem and for steel prod
ucts in the western area, and are con
tinuing our endeavor to lower transpor
tation costs in order that the plant might 
be adapted  to products th a t it can m ar
ket econom ically.”

T he larger governm ent-ow ned plants 
are being studied w ith a view to their 
adaptability  to  subdivision.

Inventories of munitions m anufacturers 
today are held  to about $10 billion be 
cause of the controls exercised by  WPB. 
These include raw  m aterial, goods in 
process and  finished items. I t  is esti
m ated that not more than  30 per cent 
on hand  a t the  end of w ar will serve a 
civilian purpose.

«i Total of surplus m aterial at the  end 
i of the war has been variously estim ated 
J b  at up to $100 billion, and  the B aruch- 
:b: Hancock report p laced the to ta l at $50 
b : billion, including $15 billion in govem - 
::: ment-owned plants. M uch of the sur- 

plus, especially food and  m ateria l w hich 
:s: can be used for -the rehabilitation  of dev- 
. astated areas, is expected to be  disposed 
: _•: of in foreign countries.
- ■ Of the $15 billion of m aterial for 
' wbich a market will be  sought in this 

country, $6 billion will be  in industrial 
facilities; $1 billion in w ar housing; $4 

IE billion in Army and Navy equipm ent; $1 
billion in governm ent-ow ned stockpiles; 

 ̂ and $3 billion in m anufacturing  inven- 
'' ' tones.

OPA Outlines Methods for Price 
Controls on Soles of Surpluses

BROAD overall m ethods of price con
trol for sales by the governm ent of all 
comm odities except food and those com 
m odities originally purchased for resale 
or stockpiling w ere announced last week 
by OPA.

These m ethods, which becom e effec
tive Sept. 1, or earlier a t th e  option of 
any governm ent agency, apply to sales 
of all comm odities except food by a con
tracto r whose contract has been term i
nated, selling for a governm ent agency.

D esigned particularly  to cover the 
disposal of vast quantities of m aterial by 
the governm ent in the reconversion pe
riod, the new  order seeks to keep prices 
w ithin stabilization limits.

A uthority  will be  vested in field OPA 
offices as w ell as in the national office 
to establish special ceiling prices on 
sales w here one of the  listed m ethods is 
no t found suitable.

To save needless work on ceiling 
prices, the order provides th a t w here the 
governm ent agency has knowledge of 
m arket conditions and has good reason 
to believe th a t prices obtainable for the 
com m odity to be sold are substantially 
below  existing ceilings, no ceilings need 
be determ ined.

T he various m ethods of determ ining 
m axim um  prices fall under five general 
headings, as follows:

1. Sales of new  commodities: Dollar-
and-cent ceilings already established in 
various regulations a re  : m ade applicable 
to sales of new  commodities, w ith  the 
type of buyer determ ining w hether the 
governm ent agency m ay sell a t the  m an
u facturer, w holesaler, or retail level of 
price -ceilings.

W here a heterogeneous group of new 
comm odities he ld  a t one place is sold 
to one purchaser and w here the deter

m ination of dollar-and-cent maximum 
prices would be unduly burdensom e, the 
entire group of commodities may be sold 
a t the  acquisition or replacem ent cost. 
W here this heterogeneous group consists 
of new  and used, or all used, commodi
ties, the maximum price for the  entire 
group m ay be 75 per cent of the acquisi
tion cost.

W ar contract term ination inventory 
m ay be sold a t not to exceed dollar-and- 
cent ceilings or acquisition costs.

2. Sales of used commodities: Maxi
m um  prices for used commodities will 
be determ ined by use of (1) dollar-and- 
cent ceilings w here they exist; (2) for
mulas contained in existing price regula
tions for the  same commodities; or (3) 
form ulas proposed by the selling agencies 
and approved by OPA.

Some Scrap Not Listed
3. Sales of scrap materials: Maximum 

prices for scrap m aterials will be  the  dol
lar-and-cent ceilings w here they exist in 
other OPA regulation. Scrap not listed 
in those regulations m ay be sold w ithout 
price ceilings.

4. Applications for special maximum 
prices or exemptions: W here ceilings in 
dollars-and-cents are not provided, and 
the alternative m ethods provided are not 
utilized, the governm ent age may ap
ply to OPA for a special price, eiling or 
an exemption from price control.

5. Sales in reliance upon J  -r’s cer
tifications: In  sales of any odity,
the governm ent m ay sell a t a , not 
to exceed the maximum price applicable 
to purchases by  the  buyer from usual 
sources of supply, provided th a t the 
buyer certifies to the  governm ent agency 
th a t the  price paid does not exceed the 
applicable maximum price.
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C I V I L I A N  G O O D S

Authorizes Placement of Unrated 
Orders for Specified Equipment

New order under WPB's reconversion program permits com
panies to place unrated purchase orders for 15 types of capital 
equipment, including machine tools, manufacturing machinery 
and similar equipment. Revision of restrictive orders pends

C O M PA N IES desiring to get ready  for 
postw ar civilian goods p roduction  may 
place un ra ted  purchase orders for 15 
specific types of cap ital equ ipm ent, in
c luding m achine tools, m anufacturing  
m achinery an d  sim ilar equipm ent.

This w as announced last w eek by the  
W ar Production  Board and  constitutes 
the th ird  of fou*r steps w hich  are being 
taken to provide for reconversion of 
industry and  to perm it such lim ited  civil
ian goods production  now  as m ay be 
undertaken  w ithout in terfering  w ith  the  
w ar effort. T he first, effective July 15, 
released alum inum  an d  m agnesium  for 
civilian m anufacture; th e  second, effec
tive July 22, authorized  production  of 
postw ar experim ental m odels. The 
fourth , easing restrictions in specified 
orders, w ill be  effective Aug. 15 and is 
ou tlined  below , as unofficially reported.

Before an  un ra ted  purchase order 
m ay b e  p laced  for new  m achinery or 
equipm ent, it w ill be  screened by  W PB 
field offices to determ ine w hether ex
isting suitable equ ipm ent is available 
in id le  or excess stocks. Priorities reg
u lation No. 24, effective as of July 29, 
overrides restrictions th a t have applied 
to m achine tools u p  to now  and  perm its 
u n ra ted  orders to be  placed, accepted  
and  filled if the buyer obtains W PB 
approval before he  p laces his order and 
if th e  p roducer obtains perm ission to p u l 
into production  the  item s needed  to fill 
the  order.

A pplication for W PB ’s approval of the 
p lacem ent of u n ra ted  orders should be 
in  th e  form  of a le tte r indicating  th e  
type of equ ipm ent th a t the  purchase or
d er w ill cover, including m ake, size, 
an d  approxim ate price. I t  should  be  
filed w ith  tire nearest W PB  field office.

M achinery m anufacturers who receive 
un ra ted  orders p laced  u nder the  new  
regulation  m ay ob tain  perm ission to fill 
such orders by  filing form  W PB-3898 
w ith th e  nearest W PB field office. This 
application  is for perm ission to  make 
a specified do lla r am ount of equipm ent 
during  a specified period.

If  a person w ants to  place a purchase 
order fo r any type of m achine tool or 
equ ipm ent, w h e th er or n o t covered by 
the order, th a t w ill be  used  eventually  
to p roduce a p ro duct th a t m ay no t be  
m anufactu red  a t p resen t u nder W PB  re 
strictions, he  m ay  app ly  on form  W PB- 
1319 fo r’a preference  ra ting  w ith  which 
to p lace his purchase  if he  cannot get 
assurance of delivery  on an  u n ra ted  order 
a t th e  tim e he  needs th e  new  equipm ent.

All ra ted  orders m ust continue to  be

filled prior to any un ra ted  order for 
tools o r equipm ent, as requ ired  u n der 
priorities regu lation  No. 1. Furtherm ore , 
the  new  regulation  does n o t perm it any 
construction, w hich  continues to be  gov
erned  by provisions of order L-41.

Specific types of m achine tools, m an
ufacturing  m achinery and  sim ilar equ ip 
m en t fo r w hich  un ra ted  orders m ay now 
be p laced  are covered by the  follow 
ing W PB orders:

E - l-b ,  M achine Tools; E -9, Precision 
M easuring Instrum ents and  T esting M a
chines; E - l l ,  F oundry  E q u ipm en t and 
M etal M elting Furnaces; L-89, E levators 
an d  Escalators; L-123, G eneral Indus
tria l E quipm ent; L-193, Conveying M a
chinery and  M echanical Pow er T rans
mission E quipm en t; L-221, E lectric  M o
tors and  Generators; L-226, P rinting 
T rades M achinery; L-250, E lectric  M o
to r Controllers; L-268, O xy-acetylene A p
paratus; L-287, Portable Conveyors; 
L-298, Resistance W elding E quipm ent; 
L -311, Logging, L um ber and  W ood 
Products M achinery and E quipm ent; 
L -314, L ubricating  E quipm ent; and 
L-332, C ontainer M achinery.

Easing of Restrictions Pends
T he fourth  step  in  the W PB recon

version program  w ill be the  relaxation of 
restrictions contained in certain  “L ” and 
“M ” orders, to be  m ade effective Aug. 
15. A t th a t tim e, regional W PB offices 
w ill be  em pow ered to authorize civilian 
production  on th e  basis of local supplies 
of m anpow er an d  m aterials. Indiv idual 
m anufacturers w ill have to apply  to 
W PB for approval to  sta rt m anufactur
ing th e  civilian goods, since there  w ill 
be  no autom atic lifting  or revision of 
the  “L”  or “M ” orders.

M ost of the  item s judged critically in 
ad equate  by  W PB ’s Office of Civilian 
R equirem ents are covered in th e  ten ta 
tive list of regulations to be  relaxed. Re
lief from  restrictions w ill be  g ran ted  only 
w ith  respect to  w hat and how  m uch  can 
be m ade b u t n o t w ith  respect to  styles 
and  m odels w here  simplification has been 
ordered  or in  the  am ount or w eigh t of 
any m aterial.

T he follow ing are reported  as ten ta 
tively fisted fo r possible relaxation:

Aluminum and Magnesium — M-l-i, 
alum inum ; M -2-b, m agnesium .

Automotive —  L-80, outboard  m otors 
an d  supplies; L -180, rep lacem ent stor
age batteries; L-254, in ternal com bus
tion  air-cooled engines; L -270, autom o
tive m ain tenance equipm ent; L -331, m o
torcycles.

Building Materials —  L -142, metal 
doors, m eta l door fram es and metal 
shutters; L -225, e lectrica l conduits.

C onsum ers’ D u rab le  Goods— L-6, do
m estic laundry  equ ipm en t; L -13-a, metal 
office fu rn itu re ; L -18-b , vacuum  clean
ers; L -21-a, au tom atic  phonographs and 
gam ing m achines; L-27, vending ma
chines; L -30-a, galvan ized  w are; L-30-b, 
enam eled  w are; L -30-c, cast iron ware; 
L -30-d  (parag raph  c), m iscellaneous coot- 
ing  u tensils an d  o th er articles; L-36, 
um brella  fram es; L -37-a, m usical instru
m ents; L -49, beds a n d  bedspriags; L-52, 
bicycles an d  parts ; L -62 , m etal house
h o ld  fu rn itu re ; L -65 , electrical appli
ances; L -67, law n  m ow ers; L-73, office 
supplies; L -92 , fishing t-ackle; L-98, do
m estic sew ing m achines; L-104, metal 
hairp ins; L -136, chu rch  goods; L-140-b, 
flat and  hollow  w are; L-176, electric 
fans; L -227, foun ta in  pens and  mechan
ical pencils; L -227-a, pen  nibs; L-227-b, 
pencils and  penholders; L-301, power 
cycles; L -308, dom estic  food dehydra- 
tors; L -329, staples an d  staplers.

C opper— M-9-c, M-9-c-l, M-9-C-2,
M-9-C-3.

Farm M achinery— L-257.
General Industrial Equipment—L-89, 

elevators and  escalators; L-292, food 
processing m achinery .

Government— L -55, shotguns (those
m ade fo r law -enforcem ent agencies).

Lumber and Lumber Products—L-205, 
house trailers.

Miscellaneous Minerals — M-95, rho
dium ; M -146, qu artz  crystals; M-199 
(paragraph  e), treasu ry  silver; M-302, 
osmium.

Plumbing and heating —  L-75, coal 
stokers (class B); L -173, domestic space 
heaters; L -182, com m ercial cooking and 
food and  p la te  w arm ing equipment; 
L -185, w a ter heaters; L-187, cast iron 
boilers; L -199, p lum bing  and heating 
tanks.

Printing and Publishing— L-188, loose- 
leaf m eta l p a rts and  units.

Radio and Radar— L-151, domestic , 
w a tthour m eters.

Safety  an d  T echn ica l Equipment— 
L -238, sun glasses.

Service Equipment— L -29, m etal signs; 
L -54-a, typew riters; L -54-c, office ma
chinery; L -91, com m ercial laundn 
equ ipm ent; L -190, scales, balances and 
w eights; L -222, floor finishing machines; 
L -325, m otion  p ic tu re  projection  equip
m ent.

Steel— M -126 (except stainless steel), 
iron  an d  steel.

Tin and Lead— M -38, lead.
Zinc—M -ll-b, zinc.
Miscellaneous Materials— M-8-a (di

rection  1 only), cork.

Charges Reconversion 
Problems Are Neglected

In  v iew  of favorab le  m ilitary  develop
m ents abroad , th e  governm ent is giving 
too scan t a tten tion  to  con tract termina
tio n  an d  reconversion problem s, Leo M 
C herne, executive secretary ,
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Institute of Am erica, said in New York 
recently.

Hostilities m ay end  practically  any day 
in Europe, he  said, and  there exists an 
immediate need  for m ore careful p lan 
ning by the governm ent and, in fact, by 
business as well. A t th e  recent political 
conventions in  C hicago, Mr. C herne 
pointed out, th e  subjects of contract 
termination and  surplus goods w ere not 
mentioned by e ither party . W ith  refer
ence to reconversion he declared  th a t such 
efforts have been re ta rd ed  th rough  slow 
action by the Office of Price A dm inistra
tion on price levels for such products.

To be overcome are the draw backs of 
the presidential cam paign, during  which 
“regulation and p lanning will be  u nder
played while a t tire sam e tim e rap id  de
terioration of Germ any w ill dem and  re 
conversion program m ing, quicker, m ore 
ruthless administrative agency decision,” 
Mr. Chenre said.

“German disintegration has not been 
over-emphasized in  this country. If  any
thing it is under-em phasized. E arly  vic
tory over Germany and  a shorter sub
sequent stage of the Japanese w ar have 
immediate basic effects on all industrial 
activity.”

Decline in Production of 
Arsenic in 1945 Predicted

ifc As a result of curtailed  p roduction  in 
some arsenic mines, the  overall ou tp u t 

ash of arsenic in 1945 w ill be  sm aller than
z that of 1944, a W PB M ining Division
in'' official predicted recently.

Insect Wire Screen Cloth
/ Demand To Rise 24 Per Cent

M]ilfta!ry and essential civilian re-
k i -  quirements for insect w ire screen cloth

for the fiscal year of 1944-45 w ill exceed 
bus- those of the fiscal year of 1943-44 by
e± about 24 per cent, W ar Production Board
-Vi- officials have told the industry.
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PRIORITI ES-ALLOCATIONS-PRICES
W eekly summaries of orders and regulations, together with offi
cial interpretations and directives issued by W ar Production 
Board and Office of Price Administration

IN STRU CTIO N S
S T E V E D O R E S : S tevedores an d  stevedore

com pan ies m ay use th e  m a in ten an ce , rep a ir  
an d  o p e ra tin g  supp lies sym bol an d  ra tin g  to  
p u rch ase  s tee l w ire  ro p e , s tee l rods, s tee l nails, 
s tee l ang les  an d  o th e r s tee l in  co n tro lled  m a
te r ia l form .

S IL V E R : P roducers  o f dom estic  silver goods 
are  s till responsib le  fo r filing form  W P B -3707 .

M RO  S U P P L IE S : A person  w ho has the  
rig h t to  b u y  co n tro lled  m ateria ls  fo r m a in 
te n an ce , rep a ir  a n d  opera tin g  supp lies u n d er 
any  reg u la tio n  o f th e  W PB  m ay  use his a llo t
m e n t n u m b e r  an d  sym bol to  b uy  such  m a te ria l 
to  m ak e  specia l too ling  fo r his ow n use , even  
if  th e  specia l too ling  w ill be long  to  his cus
to m er a f te r  th e  com pletion  o f th e  con trac t.

E N G IN E S : P u rchasers o f in te rn a l com bus
tio n  eng ines now  are  req u ired  to  su b m it to  
th e  m a n u fa c tu re r  fu ll d a ta  as to  th e ir  con-

INDEX O F ORDER 
REV ISIO N S

S ub jec t D esignations
G as C y linders ......................M -2 3 3 , M -293
H a n d  Saw  B lades, B an d  Saw s . .L -2 1 6
M R O  S upp lies ........................... CM P N o. 5
N E  S tee l P ro d u c ts  ...........................L -211
S ew ing  M ach ine , V acuum  C leaner, 

a n d  L a u n d ry  E q u ip m e n t R e
p a ir  P a r t s  L -6 ; L -1 8 -b , c; L -98

S h ip p in g  D ru m s, S t e e l ......................L -1 9 7

P rice  R egu lations
P ian o  P a r ts  ........................................N o. 188
T ra c to rs  a n d  M ow ers ................. No. 133

Appomtments-Resignations
Mason Britton has been appoin ted  as

sistant administrator, Surplus W ar P rop
erty Administration. H e was form erly 
director of th e  M achine Tool Division 
of the agency. H is new  duties w ill re 
late to the general supervision of the  
disposal of all ¡types of surplus property  
for which th e  R econstruction F inance 
Corp. is th e  disposal agency.

¡jljJ-: Henry G. Boon has resigned as assist
ant director, Paper Division, W ar Pro
duction Board.

, ; — O—
rsio" Byres H. G itchell, acting director of

die Consum er Goods Price Division, 
S' Office of Price Adm inistration, has been 
jjjW( appointed director of th a t division. He 
eJji will be  assisted by M erle D. Vincent, 

0  ,\ who was recently appointed associate di- 
f, rector of th e  division.

te m p la te d  use ; th e  p rog ram  or p ro je c t for 
w h ich  th e  eng ine o r com ponen t is req u ired ; th e  
gov ern m en t co n trac t n u m b e r iden tify ing  th e  
p rim e  co n trac t p la ced  by  th e  c la im an t agency 
fo r such p rog ram  or p ro je c t; an d  th e  nam e of 
th e  c la im an t agency  sponsoring  th e  p rogram  
or p ro jec t.

A L U M IN U M : U sers o f a lum inum  an d  a lu 
m inum  alloy  ex tru d ed  shapes m ay  accep t d e 
liveries o f th e  sm allest o f th e  fo llow ing am ounts 
w ith o u t v io la ting  inv en to ry  restric tions in  CM P 
reg u la tio n  N o. 2 : A six m o n th s’ supp ly  of 
th e  p a r tic u la r  ex tru d ed  shape; q u an tity  su f
fic ien t to  com p le te  a  co n trac t; or th e  fo llow 
in g  q u an titie s  in  po u n d s of th e  p a r ticu la r  ex
tru d e d  shape (w e ig h t o f in d iv id u a l ex truded  
sh ap e  p e r  lin ea r f o o t ) : U p  to  % p o u n d  inc lu 
sive p e r  foo t, 100 ; over % p o u n d  to  1 p o und
inc lu sive , 2 0 0 ; over 1 p o u n d  to  2 pounds in 
clusive, 3 5 0 ; over 2  p o u n d s to  4  pounds in 
clusive, 5 0 0 ; over 4  p ounds to  8 pounds in 
clusive, 7 5 0 ; over 8 po u n d s p e r  foo t, 1000.

CMP REG U LATIO NS

M R O  S U P P L IE S : R a tin g  o f A A-1 fo r m ain - 
te n an ce , re p a ir  an d  opera tin g  supplies has 
b ee n  assigned  to  av ia tion  concerns engaged  
exclusively  in  crop  dusting , seed ing  an d  sp ray
ing , a n d  to  th e  C ivil A ir P a tro l w h ich  p a r tic i
p a te s  in  ta rg e t tow ing  an d  sim ilar m ilitary  
p ro jec ts . T h e  sam e ra tin g  has b ee n  assigned to 
air p a tro l, su rvey  an d  fire p ro tec tio n  serv
ices o p e ra te d  by  th e  F o res t Service, D ep a rt
m e n t o f A gricu ltu re ; to  th e  a ir  services op 
e ra ted  b y  o r fo r po lice  an d  law -en fo rcem en t 
agencies, an d  th e  B u reau  o f E n tom ology  and  
P la n t Q u a ran tin e , D ep a rtm en t o f A gricu ltu re. 
A A-2 ra tings a re  to  be  assigned to  a ir services

op era ted  by  o r fo r governm ent agencies, except 
as o therw ise ra ted . (C M P  N o. 5 )

S E W IN G  M A C H IN E , V A CU U M  C L E A N 
E R , an d  LA U N D RY  E Q U IP M E N T  R E PA IR  
PA R T S: E a ch  m an u fac tu re r o f parts  fo r the  
rep a ir  o f dom estic  lau n d ry  equ ipm en t, sew ing 
m ach ines, o r vacuum  cleaners m ay have  in 
inven to ry  a t  any  one tim e tw ice  as m any  of 
each  type  o f  p a r t  as he  so ld  d u rin g  th e  sec
o nd  p reced ing  q u arte r . (L -6 ; L -1 8 -b , c; L -9 8 )

S T E E L  S H IP P IN G  D R U M S: Schedule B 
p roducts, w hich  m ay be  p ack ed  in  new  steel 
drum s fo r dom estic  sh ipm ent, a re  now  a l
low ed  u n d e r  q u o ta  restric tions new  s tee l drum s 
fo r export. Q uotas fo r a ll new  s tee l drum s, 
b ased  on p revious usage, are  s ta ted  as be long 
ing  to  th e  pu rchaser of th e  drum s w hether
he  does o r does n o t pack  th e  p ro d u c t. All 
d rum  quo tas now  m ay  b e  estab lished  by  a u 
tho riza tion  of th e  C on ta iners D ivision, and 
nee d  n o t involve a  fo rm al appeal. (L -1 9 7 )

N E  S T E E L  PR O D U C TS: U se of copper, sub 
jec t to  app roval of th e  C opper D ivision, is 
p e rm itted  u n d e r N ational Em ergency  specifi
cations fo r p roduction  of stee l tie  p la tes and
spikes. F ive-hou r cooling con tro l for rails of
less th a n  100 pounds p e r  yard  in  w eigh t is 
now  p erm itted . (L -2 1 1 )

H A C K  SA W  BLA D ES, BA ND  SAW S: No
p ro d u cer is a llow ed to  m anu factu re , sell or 
d e liver any  hack  saw  b lad e  or b an d  saw  u n 
less such  p roducts  are of w idths, thicknesses . 
an d  have  th e  n u m b e r of te e th  described  in 
th e  append ices o f schedules V II and  V III 
of o rd er L -2 1 6 . A rtic les p u t in to  production  
p rio r  to  Ju ly  29 , 1944 , and  com pleted  prior 
to  S ept. 29  are  exem pted  from  provisions of 
th e  schedules. P roducts m anu fac tu red  fo r ex
p e rim en ta l purposes also are  exem pt, b u t m ust 
be  s tam ped  o r o therw ise p erm anen tly  m arked 
“ te s t”  o r “ experim en ta l.”  T hey  m ay n o t be 
so ld  by  th e  p roducer, b u t m ay be  delivered  
by  h im  in  reasonab le q uan tities  to  users for 
te st purposes only, and  m ust be  re tu rn ed  to 
th e  p ro d u cer w ith  a  rep o rt on results. Each 
p ro d u cer m ust file w ith  the  Tools D ivision, 
W PB a  le tte r  in  trip lica te  giving details  on 
th e  k inds of saws or b lades he  in tends to 
m anu factu re  u n d e r th e  schedules. (L -2 1 6 )

M ORDERS
GAS C Y LIN D E R S: P roduction  and  d istribu 

tion  of gas cylinders have  been  p laced  under 
gene ra l schedu ling  o rder M -293. O rder M -233, 
w hich  previously  con tro lled  th e  p roduct, has 
bee n  revoked. Gas cylinders w ill be  know n 
as a  class X p ro d u c t, and  w ill have  th e ir  own 
tab le, No. 17. (M -293 )

PRICE REGULATIONS
TRA CTO RS a n d  M O W ER S: U sed garden 

tracto rs, tra c to r m oun ted  an d  sem i-m ounted 
“pow er take-off”  m ow ers w hen  sold “ as is,” 
by  dea lers , p riv a te  ind iv iduals, o r auctioneers, 
m ay n o t sell fo r m ore th a n  85 p e r  cen t of the 
m anu factu re r’s suggested  re ta il p rice  fo r the  
a rtic le  w hen  new  if  less th an  one y ea r old, 
and  fo r n o t less th a n  70  p e r c e n t o f th is re ta il 
p rice  if  m ore th a n  a  y ea r old.

T h e  regu la tion  “ establishes a  m axim um  
p rice  fo r any u sed  com plete  item  of farm  
equ ip m en t th a t has been  pu rchased  o r acquired  
by  th e  se ller fo r resa le .”  (N o. 133)

PIA N O  PA RTS: M anufactu rers  of piano
parts  m ay  deliver th e ir  p roducts  a t  existing 
m axim um  prices (now  set a t  th e  ind iv idual 
p ro d u ce r’s h ighest M arch , 1942 , level) u n d e : 
an  ag reem en t th a t any  fu tu re  increase in 
m axim um  prices a llow ed b y  O PA  d u rin g  1944 
on  th e se  sales w ill b e  pa id  to  th e  seller b y  the 
purchaser. (N o. 188)
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W h i t e  P a p e r  ;

Comprehensive plan designed to assure prosperity 
after the war submitted to Parliam ent by Minister 
of Reconstruction. Stresses need for co-operation 
between industry and labor, and  urges manage
ment to take initiative in increasing overseas mar
kets to provide full employment and production

Lord W oolton , left, British M inister o f Reconstruction, authored 
the  w h ite  paper w hich outlines th e  island em pire’s plans for 
insuring prosperity a fter the  war. T h e  plan calls for greater 
exports than before th e  w ar in  m any  fields, one o f which is 
illustrated by  photos below  show ing  locom otive  equipment 
leaving an English port before th e  war. On opposite page is 
shown th e  great English  port o f L iverpool from  whence many 
of th e  country’s exports are sh ipped. P hotos by British 
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mphasis on Expanding Exports

M i 
o-operc 

es mœç 

'erseos!

UNLIKE the U nited States, w here 
postwar economic p lanning has been of 
epidemic proportions since before Pearl 
Harbor, bu t w here a lack of centralized, 
responsible d irection has preven ted  for
mulation of a com plete, co-ordinated  
blueprint, the British governm ent is 
sponsoring a com prehensive p lan  aim ed 
at insuring British prosperity  a fte r die 
war.

It is entitled “E m ploym ent Policy” and 
was drawn up  by the M inister of R e
construction, Lord W oolton, and  recen t
ly submitted to Parliam ent. It sum 
marizes the results of m onths of study 
undertaken originally by  com m and of 
His Majesty. It is contained in a 31-page 
white paper identified as “CM D . 6527,” 
copies of which m ay be had  from  His 
Majesty’s Stationery Office, L ondon, at 
sixpence each.

The plan is of particu lar in terest to 
American m anufacturers in  view  of th e  
stress it lays on co-operation by  labor and  
industry. “Em ploym ent,” says the  w hite 
paper, “cannot be created  by  ac t o f P ar
liament or by governm ent action  alone. 
Government policy will b e  d irec ted  to 
bringing about conditions favorable to 
the maintenance of a  h igh  level of em 
ployment, and some legislation w ill be  
required to confer pow ers w hich  are 
needed for that purpose.

“But the success of the policy outlined  
in this paper will ultim ately  dep en d  on 
the understanding and  support of the  
community as a whole— and especially 
on the efforts of em ployers and  workers 
in industry. For w ithout a rising stand
ard of industrial efficiency w e cannot 
achieve a high level of em ploym ent com 
bined with a rising standard  of living.”

Americans generally are agreed th a t 
a high level of p roductiv ity  and  em 
ployment in the U nited States a fte r the  
war will necessitate our engagem ent in 
foreign trade on a m uch  broader SC? 16 
than in the past. O f p a rticu la r in te r
est, therefore, is th e  frank  avow al in the 
white paper that the British also expect

to take a m ore intensive pa rt in w orld 
trade than  ever before. T he level of 
em ploym ent and  the  standard  of living 
w hich the  British can  m aintain, says the 
w hite paper, do  n o t depend  only on con
ditions a t  hom e.

“W e m ust continue to  im port from  
abroad  a large proportion  of our food
stuffs and  raw  m aterials,” it says, “and  
to a g reater extent than  ever before we 
shall have to pay  for them  by the ex
port of ou r goods and  services. For, as 
the resu lt of tw o w orld  wars, we have 
h ad  to sacrifice by  far the  g reater part 
of the foreign investm ents which we 
bu ilt u p  over m any years w hen  w e were 
the leading creditor country  of the world. 
I t  w ill not, therefore, be enough to 
m aintain the  volum e of our p rew ar ex
ports. W e shall have to expand them  
greatly .”

T he w hite p ap er goes on to indicate 
the conditions u n d e r w hich the  British 
can hope to increase th e ir  export busi
ness, also to recount some of the actions 
they a lready have taken to prom ote such 
conditions.

Seek Effective Collaboration

“A country d ependen t on exports,” it 
says, “needs prosperity  in its overseas 
m arkets. This cannot be  achieved 
w ithou t effective collaboration among 
the nations. I t  is therefore an essential 
p a rt of the governm ent's em ploym ent 
policy to co-operate actively w ith o ther 
nations, in the first place for the re 
establishm ent of general economic sta
b ility  a fter the  shocks of the  war, and 
next for the progressive expansion of 
trade.

“T h e  aims of this international co
operation are to prom ote the  beneficial 
exchange of goods and  services betw een 
nations, to insure reasonably stable rates 
of exchange, an d  to check the swing in 
w orld com m odity prices w hich alternate
ly inflate and destroy the  incomes of the 
prim ary producers of foodstuffs and  raw  
materials. I t  will also be  necessary to

arrange that countries which are faced 
with tem porary difficulties in their bal
ance of paym ents shall be able both to 
take exceptional measures to regulate 
their imports and to  call on other nations, 
as good neighbors, to come to their 
help , so that their difficulties may be 
eased w ithout recourse to measures which 
w ould perm anently  arrest the flow of 
international trade.

“The governm ent has already given 
proof of its intentions. I t  has signed 
the A tlantic Charter. It has m ade a m u
tual aid agreem ent w ith the government 
of th e  U nited States of America, one of 
the chief aims of which is agreed action 
‘d irected to  the expansion, by appropri
ate international and domestic measures, 
of production, employm ent and the ex
change and  consum ption of goods.’ It 
has also declared  its acceptance of the 
com prehensive recom mendations m ade to 
d ie governm ents and authorities of 44 
nations by the  United Nations Confer
ence on Food and Agriculture held  at 
H ot Springs in 1943, insofar as those 
recom m endations are applicable to con
ditions in the U nited Kingdom. One of 
those recom m endations recognizes that 
‘the prom otion of the full employment 
of hum an and m aterial resources, based 
on sound social an d  economic policies, 
is th e  first condition of a general and 
progressive increase in production and 
purchasing power. . . . Progress by in
dividual nations toward a h igher stand
ard  o f living contributes to the solution 
of b roader economic problem s, b u t free
dom from  w ant cannot be achieved w ith
out effective collaboration among na
tions.’

“The governm ent is considering, with 
the governments of o thers .o f the United 
Nations, how  these general agreements 
regarding the common ends of interna
tional economic policy can best be car
ried  out in practice. Fo r this purpose 
it is working in close consultation w ith 
the governments of th e  dominions and 
of India. The early renew al of the eco-
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nom ic streng th  of th e  British Com m on
w ealth  of N ations an d  th e  econom ic de 
velopm ent of ou r colonial dependencies 
are am ong th e  substantial con tribu tion ; 
we can  m ake to stability  in the  w orld’s 
econom ic order. T he governm ent w ill 
also collaborate w ith  o th er governm ents 
in considering 'how effect m ay be  given 
to th e  princip les an d  recom m endations 
recently  p u t fo rw ard  by  th e  In ternational 
L abor O rganization .”

A t this po in t th e  w hite p ap er again 
strikes a  note th a t recurs in  it again  and 
again— to the  effect th a t a flourishing ex
port trad e  a fte r the w ar w ill depend  
far less on governm ent efforts th an  on 
the initiative of industry.

“W hile  the  governm ent w ill spare no 
effort to  c rea te  conditions favorable to 
the expansion of British export trade ,” 
it says, “it is w ith  industry  th a t the  
responsibility and  initiative m ust rest for 
m aking the  m ost of its opportunities to 
recover its export m arkets and  to  find 
fresh outlets for its products. In  the 
in terest of th e  w hole national econom y, 
our export industries m ust be  resilient 
and  flexible; a n d  in the  period  im m edi
ately  a fte r the end  o f th e  w ar their 
claims fo r raw  m aterials, labor and  fac
tory  space freed  from  w ar purposes 
m ust have a h igh  priority .”

Sees Unsettled Econom ic Conditions

T he w hite  p a p er sees th e  transitional 
period  as follows:

“A fter th e  end  of the  w ar w ith  G er
m any, the  w ar w ith  Japan  w ill have 
first call on our resources o f m anpow er 
and  m aterials. T here  will, how ever, be  
some red istribu tion  of m anpow er w hich 
will release labor fo r u rg en t civilian 
work. A t th is po in t w e shall en ter a p e 
riod of u nse ttled  econom ic conditions, 
w hich is likely to last un til some tim e 
afte r th e  end of th e  w ar w ith  Japan. 
T he plans fo r this transition  period 
m ust be  extrem ely flexible; for no one 
can y e t know  w hen th e  w ar w ith  G er
m any w ill come to an end  or how  long 
th ereafte r Japanese  resistance w ill con
tinue .”

In  th is transitional period, the  w hite 
p ap er sees a  th reefo ld  danger: (a) T hat 
patches of unem ploym ent m ay develop 
w here  th e  industria l system fails to 
ad ap t itself quickly enough  to peace
tim e production; (b) th a t dem and  m ay 
ou trun supply and  crea te  an  inflationary 
rise in  prices; (c) th a t civilian p roduc
tion, w hen  it is resum ed, m ay concen
trate  on th e  w rong things from  th e  po in t 
o F  view  of national needs.

“G overnm ent action,” it  says, “will 
be  d irec ted  to  forestall, so fa r as pos
sible, each of these dangers. T he gov
ernm en t is m aking p reparations to re 
duce th e  resulting  unem ploym ent:

“ 1— By assisting firms to p repare  to 
swatch over th e ir  capacity  to  peacetim e 
production  as quickly as possible.

“2— By finding ou t in advance w here 
the skilled labor w hich  w ill gradually  
becom e available fo r civilian w ork will 
be  m ost u rgen tly  requ ired .

“3— By arrang ing , so fa r as w ar con

ditions perm it, th a t labor and  raw  m a
terials w ill be  forthcom ing for u rgen t 
civilian work and  ensuring  th a t th e  m a
chinery of allocation devised in w artim e 
w ill be  adap tab le  to the  special condi
tions likely to obtain a fte r th e  end of w ar
in E urope.

“4— By arranging, as fa r as possible, 
that curtailm ents of m unitions p roduc
tion shall take place in areas w here  the 
capacity  and  labor can  be  used for ci
vilian products of h igh  priority.

“5— By arrang ing  th a t the  disposal of 
surplus governm ent stocks shall no t 
prejudice th e  re-establishm ent and  de 
velopm ent o f the  norm al trad e  channels 
for producing and  d istributing  goods.

“6— By regu lating  the disposal of gov
ernm ent factories in  such a  w ay as to 
h e lp  tow ards the  early  restoration of em 
ploym ent.”

Discussions have been  a lready held 
w ith m any of th e  industries coo-

SEEK AGREEMENT
L O N D O N

Great Britain is trying to obtain 
an agreement with the United  
States in timing the switch from 
war to peace production, Hugh 
Dalton, Economic W elfare Min
ister, told the H ouse of Commons 
recently. Questions and answers 
disclosed that many members 
were disturbed over the effect on 
markets if United States manufac
turers return partially to the pro
duction of civilian goods before 
British manufacturers.

cem ed, says th e  w hite paper, in o r
der to  find o u t w h a t difficulties indi
vidual industries an d  firms expect to 
m eet in sw itching over to  peacetim e 
production  and  absorbing m en and  w om 
en released  from  th e  services and  from 
o ther w ar work.

“T he second danger,” says the  w hite 
paper, “w ill come w hen  people  relax 
from  the discipline an d  strain  of w ar, and 
look a round  fo r opportun ities to spend 
the  m oney th ey  have saved an d  to m ake 
u p  for th e ir years of self-denial. To 
p reven t an  inflationary boom  from  a 
buying scram ble w hile there  is still a 
shortage of goods, there  m ust b e  con
tin u ed  support fo r policy on th e  follow 
ing lines:

“ 1— R ationing and  a m easure of price 
control for some tim e. Increases in 
rations of m anufactu red  goods, such as 
clothing, w ill be  regu la ted  to correspond 
w ith  increases in production . T he speed 
a t w hich  food rations can be  increased 
and  varied  w ill largely depend  on the  
extent to  w hich  w e can  obtain over
seas supplies.

“2— Price control cannot be  effective 
unless i t  is accom panied  by  a stable 
general level of costs. If all w ill w ork 
together to keep th e  level of in ternal 
costs dow n, it should be  possible to

avoid any sharp  rise in th e  cost of liv
ing. No u n d ertak in g  c an  b e given so 
fa r in  advance to  peg  th e  cost-of-living 
index to  any p a rticu la r figure by gov
ernm en t subsidies; fo r one important 
factor in  o u r in te rn al p rice  level, the 
■cost o f our im ports, w ill depend upon 
th e  fu tu re  level of w orld  prices, which 
cannot b e  forecast. B ut, generally, the 
governm ent, if su pported  by the co
operation  of a ll sections of the public, 
w ill con tinue its p resen t policy of pro
viding subsidies to  prevent temporary 
and  considerable rises in living costs.

“3— T h e h a b it of saving m ust still be 
encouraged. Unless peop le  are still pre
p ared  to go on p u ttin g  aside  some part 
of their earnings in  savings, instead oi 
spending it on consum ption  goods, labor 
and  capacity  w hich  is n e ed e d  for schemes 
of postw ar reconstruction  and social de
velopm ent w ill hav e  to  b e  diverted to 
increasing d ie  supplies of goods.

C ontrol of C ap ita l Necessary

“4— T he use  of cap ita l w ill have to 
b e  con tro lled  to th e  ex ten t necessary to 
regu late  th e  flow an d  d irection  of in
vestm ent. H eavy  arrears of capital ex
p en d itu re  on bu ild ings, p la n t and equip 
m en t have to b e  overtaken, and  construc
tion  o n  new  d evelopm en t m ust begin. 
W ithou t control, th ere fo re , there would 
b e  a scram ble  to  borrow , leading to a 
steep  rise in  ra tes o f in terest. The gov
e rnm en t is d e te rm in ed  to  avoid dear 
m oney fo r these  u rg e n t reconstruction 
needs. In  th is period , therefore, access 
to th e  cap ita l m ark e t w ill have to be 
contro lled  to ensure th e  proper priorities.’ 

T o  overcom e th e  th ird  danger, that 
production  of unessen tia l goods may in
terfere  w ith  th e  p roduction  of essen
tials, “it w ill be  necessary  to  establish 
certain  b road  prio rities an d  to  enforce 
them  fo r a  tim e b y  m eans of the  issue 
of licenses, th e  allocation  of raw  ma
terials and  som e m easure  of control over 
the  labor an d  staff req u ired  for indus
try .” T here  are th ree  m ain  reasons why 
this m ust be  done:

“ I — D uring  th e  w a r w e have  obtained 
a large  p roportion  of o u r im ports first 
b y  th e  sale of ou r fo reign  assets and 
la te r by  lend-lease o r o n  cred it. This 
process can n o t co n tinue  indefinitely. U 
w e are  to  b e  ab le  to  b u y  th e  imported 
food an d  raw  m ateria ls w hich  w e need 
to  m ain tain  o u r s tan d ard  of life, w e must 
expand our export trade .

“2— Production  fo r th e  hom e market 
m ust b e  d irec ted  in  th e  first place to
w ards th e  necessities of civ ilian  life and, 
u n til th ese  p rim ary  needs a re  m et, re
sources w hich  cou ld  b e  ap p lied  to meet 
them  should  n o t b e  d iv e rted  to  th e  pro
duction  o f luxuries fo r hom e consump
tion.

“3— P roduction  of th e  cap ita l goods 
need ed  to  re sta rt a n d  re -eq u ip  industry at 
th e  h ighest p itch  of efficiency must be 
rap id ly  expanded .”

T h is  is th e  first o f tw o  in s ta llm en ts  on  Great 
B rita in ’s p o s tw a r  p la n n in g . T h e  second  wit' 
a p p e a r  n ex t w eek .



BENDING PLATE: This huge press for bending boiler plate six inches thick 
or more, under pressure of 6000 tons, made by the Baldwin-Southwark 
division, Baldwin Locomotive W orks, Philadelphia, for a Chattanooga 
boiler plant, has just been eclipsed by a press of 8800-ton pressure made 
for export. It bends plates for boilers to power oil refineries, synthetic 

rubber manufacture and other industries

BBti

£  BRIEFS  . . . .
Paragraph mentions of developments of interest and 
significance within the metalworking industry

Bryant Chucking Grinder Co., Spring
field, Vt., recently com pleted a m otion 

-- picture of special in terest to p lan t engi- 
2 :- neers, tool and fixture designers, g rind

ing room foremen and  production  men. 
It is available to clubs and  engineering 

ara- societies without charge.

Carpenter Steel Co., Reading, Pa., 
i i a i  ^as completed a new  heat-trea ting  guide 
B which should prove of value in tool
0 *  rooms.
U ffiii < 0
indeSnfe1: Lawrence Aeronautical Corp., Linden,
yfei? N. J., has been selected by  the N avy to 
jljiJu manufacture two different types of au- 

tomatic pilots.
—o—

: 10* American Standards Association, New
tetb Tork, has approved a supplem ent to the 

iiilisi1-̂ American Standard, Socket Set Screws 
s are ® and Socket H ead C ap Screws, B18. 3- 
ppBed»' 1936.
fci** ■ — o—
00 &

Kaiser Steel Co., Fontana. Calif., has 
J  its 1944-45 assessed value reduced 

■iM ^ an B ernardino County Board of
Supervisors from  $14,493,060 to $10- 
200,0 0 0 .

-—o—

Ins#® Engineers Specialties division, Uni
te &  versal E ngraving & Colorplate Co. Inc.,

Buffalo, m oved to larger quarters at 
980 E llico tt street.

— 0—
National Electrical Manufacturers As

sociation, New  York, announces th a t its 
Industrial and  Com m ercial L ighting 
E q u ipm en t Section is publish ing a series 
of d irect m ail prom otion pieces for public 
utilities on a no-profit basis.

—0—
Western Electric Co. Inc., Baltimore, 

is occupying a new  100,000 square foot 
factory build ing in Scranton, Pa., owned 
by the  D efense P lant Corp. T he p lant 
will be  used for finishing operations 
on cable, field wire arid instrum ent 
cords.

—-o—

Briggs Clarifier Co., W ashington, has 
appoin ted  the W . P. Childs M achinery 
Co., A tlanta, Ga., d istributor in w estern 
Tennessee and  in north and central 
Georgia; Pa te  Supply Co., Birmingham, 
Ala., d istributor for the state of Ala
bam a, and  Sullivan-M ears Co., Kansas 
City, Mo., for the states of Kansas and 
Missouri.

Whiting Corp., Harvey, 111., announces 
appointm ent of the  C ardinal Supply & 
Mfg. Co., O m aha, N ebr., as its sales rep
resentative in the  N ebraska and western 
Iowa territory.

—  a c t i v i t i e s

Bethlehem Steel 
Backlog Cut in 
Second Quarter

Decline accounted for by com
pleted ship contracts. Steel 
orders well sustained, with 
operations at 105 per cent

R E FL EC T IN G  progress in the work
ing off of ship contracts, Bethlehem 
Steel Co.’s orders on hand a t the. end of 
th e  last quarter am ounted to $1,471,000,- 
000, against $1,663,000,000 at the end of 
the preceding quarter and $2,230,000,000 
a t the  end of the th ird  period in 1943, 
the company’s all-tim e peak, President 
E. G. Grace announced. He indicated 
the present trend  likely will continue.

Steel orders, however, are being well 
sustained, and especially a t present by 
huge contracts for heavy ordnance, both 
shells and artillery.

Com menting on m anpower, Mr. Grace 
believes that the  priority referral plan 
p u t into effect nationally, July 1, by the 
W ar M anpower Commission, if admin
istered fairly by  all concerned, has the 
elements for accomplishing w hat will be 
needed in solving the labor shortage 
problem .

Referring to labor demands upon the 
steel industry, Mr. Grace declared that 
if there  is a break in the Little Steel 
formula it w ill icost the country literally 
billions of dollars. Inflation, following 
such a break, would quickly extend be
yond the bounds of steel and affect every 
industry in the land. And, he said, 
there  is nothing in the situation to war
ran t further wage increases at this time 
in steel. Steel employes have more to 
spend for living purposes today than they 
had  early in 1941, when the formula 
was p u t into effect.

He presented an interesting compila
tion to show the trend insofar as Beth
lehem was concerned, a trend, how
ever, that also took into account .wages 
in the  shipbuilding division. In  the first 
quarter of 1941, the  Bethlehem payroll 
am ounted to $68,406,000, w ith the aver
age hourly rate 97.3 cents, the  aVerage 
weekly rate  $37.23 and the cost of liv
ing index a t 100.9. In the second quar
te r of 1944, the  Bethlehem payroll had 
increased to $212,175,000, w ith the av
erage hourly rate up  to $1.34, average 
weekly earnings up  to $60.87 and the 
cost of living index up to 124.8.

Today Bethlehem employes num ber 
263,000 against the average of 267,928 
in £he last quarter, 282,969 in the first 
quarter and 291,488 in the second quar
te r of 1943. W orking hours per week 
have averaged 45.2 per quarter since the 
second quarter of 1943. Overtime in the 
last quarter am ounted to $24,506,000, 
against $24,632,000 in the first quarter.
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OF LIFE OR DEATH !
Valves—that’s what these are-and  their innocent war machines at the rate of more than a m illion a
appearance serves only to conceal their importance. day-and  are prepared to make the same gigantic
For these valves are to modern warfare what the contribution to the peacetime needs of the nation,

famous "horseshoe nail” (for the want o f which the 
battle was lost!) stood for in the simpler fighting 
days of two hundred years ago. Designed for the 
control o f oil, gas and other fluids, they are in active 
wartime service in aircraft o f all types on every 
fighting front.

The four Weatherhead plants have long been 
fully engaged in making vital parts for the nation’s

Look Ahead with (¿ jjÿ

Weatherhead
THE WEATHERHEAD COMPANY, CLEVELAND, O H IO

M anufacturers o f v ita l  parts fo r  the automotive, aviation, 
refrigeration a n d  other key industries.

P lan ts : C leveland, C o lum bia  City, In d ., Los A ogeles 
C anada—St. T hom as, O n ta r io

FRift Write on company letterhead for “Seeds of Industry’’—a history of The 
Weatherhead Company, its many facilities and diversified products.



By A. H. ALLEN Detroit Editor, STEEL n i M M \ u i \ j  u i  m u i U K U U M

Experience indicates allowance of sick leave bonus, as asked 
of automobile industry by unions, would increase absenteeism 
by encouraging workers to malinger or to exaggerate their 
indispositions

D E T R O IT
TWELVE-DAY sick leave bonus per 

year for each hourly ra ted  em ploye who 
is a union m em ber is a favorite dem and 
being made upon the  autom obile indus
try by the CIO. T hree branches of the  
CIO have presented  such dem ands to 
General Motors and  they are now  b e
ing heard by fact-finding panels of the 
WLB pending final outcom e of the  issue. 
A. T. Court of the GM labor economics 
section has m ade an analysis of the  
question and its overall effect on wages 
and costs which is w orthy of review.

He points out the pa id  sick leave is 
an economic issue which cannot be  an
alyzed independently of o ther provisions 
of labor contracts. P resent high hourly 
rates paid in GM plants are based on the  
premise that employes w ill carry certain 
costs which are sometimes borne by em 
ployers, particularly tim e off for sickness. 
Thus any sick leave bonus w ould actually 
amount to a blanket raise in the wage 
level, further increasing the  23-cent d if
ferential between GM hourly rates and 
average for industrial employes.

However, even m ore serious for the 
war effort would be  the  effect of the 
sick bonus proposal on a ttendance of em 
ployes, since it is almost universal ex
perience that allowing employes either 
full pay or anything like it for claimed 
sickness, or any compensation a t all for 
the first few days of each alleged sick
ness, results in a sharp increase in the  
amount of time lost, w ith  consequent 
delays in and interruptions to  p roduc
tion. The proposal of 12 days’ sick leave 
with full pay seems alm ost designed to 
increase absenteeism.

The principle is well established by

Charts showing ( le f t)  comparison in trend o f short-term  personal 
absences and sicknesses o f over one w eek am ong General Motors 
male wage earners; and (r ig h t) average absenteeism  by  days on 

first sh ift operations through  1943

industria l experience that if there is no 
financial loss to the  individual from sick
ness, a substantial proportion of any 
group of employes will be tem pted  to 
m alinger, or at least to exaggerate their 
indispositions, w ith a resulting sharp in 
crease in absenteeism . Even w ith ex
trem ely close supervision, including vis
its to workers’ homes by a doctor or 
a trained  nurse on the  first day of each 
reported  sickness, the  rate will run m uch 
h igher w here full pay is available than 
it does w here the  worker suffers a sig
nificant financial penalty for his absence.

Sick Benefits Are Temptation

T he effect of increased rate of sick 
benefits on the  num ber of sick claims 
p e r hundred  workers can be  shown by 
a comparison of the  GM New D eparture 
p lan t a t Bristol, Conn., w ith the  p lan t 
a t M eriden, Conn. At the  Bristol p lan t 
the regular $14 a week disability insur
ance  ̂ paym ent, which starts after a 
week’s w aiting period, is supplem ented 
under a private plan, by  additional pay
m ent of $7 a  week, retroactive for the 
first week and  accum ulating daily there
after, giving a to tal of $21 a week sick 
benefits. T he M eriden plant, located a 
few  miles away, has only the regular $14 
p er week paym ent. E ach  year the  rate 
of reported  sickness is about 60-70 per 
cent h igher a t  Bristol than  a t M eriden. 
Postulating from th is experience, if an 
increase of benefits from $14 to $21 a 
w eek increases the  frequency of sick 
claims by 60 p er cent, w hat w ould be 
the effect of the $42 a week benefit

rate proposed by the unions now?
The degree to which a sick bonus plan 

is abused is dependent to  some extent 
upon the  policing of individual sickness 
cases, the degree to which supervision 
can follow up the individual employe 
and make him conscious of his work re 
sponsibilities, and the attachm ent of the 
employe to his job. However, even the 
most vigorous adm inistration and the 
most dependable factory employes will 
show excessive 1 reported sickness in the 
face of full pay tem ptations.

Furtherm ore, policing has to be done 
with doctors or trained nurses who are 
capable of actually examining the al
legedly sick employe and pu tting  the 
case up  to  the worker, his doctor, and his 
supervisor, squarely and authoritatively, 
if they find evidences of exaggeration of 
claims. Needless to say, there are no 
extra doctors or nurses available in these 
times to go around checking up on em
ployes to see w hether or not they are 
abusing a sick bonus, and even if there 
were, the cost of such careful follow-up 
would add m aterially to the expense.

The burden on supervision is increased 
manyfold by increases in absenteeism 
since it is necessary for supervision to 
follow up  the attendance of the indi
vidual and help in reaching judgments as 
to the probable honesty of the individual 
claim, and to act as a guide to medical 
departm ents and the follow-up system on 
malingerers and persons who are exag
gerating their illnesses.

A full-pay sick plan which results in 
a substantial num ber of individuals tak
ing tim e off m ore or less a t their con
venience for various slight personal in
dispositions, makes for increased absen
teeism  which tends to be bunched up 
on certain preferred days, such as the 
days following pay days, and after week
ends and holidays. W hen a shift opens

( M aterial in  th is  departm en t is p ro tec ted  b y  copyrigh t a nd  its use in any form  w ith o u t perm ission is p roh ib ited )



M I R R O R S  o f  M O T O R D O M

w ith a high proportion of th e  force miss
ing, the  problem  of rearrang ing  those 
who do report imposes a fu rth er severe 
load on supervision and  results in  de 
creased  efficiency th roughout the  shift 
far out of p roportion  to  the  num ber of 
employes absent. I t  is generally esti
m ated th a t if as m any as 25 p er cen t of 
the scheduled  personnel fails to show 
u p  on any shift, there  will be so m any 
bottleneck departm ents unab le  to  oper
ate a t all th a t the shift w ill be  practically  
wasted.

T h e  question arises as to  how  serious 
is th e  problem  of true  illness as a cause 
of increased absenteeism . An accom 

panying chart com pares the  trend  of re 
ported  sick absenteeism  lasting m ore than  
a w eek am ong GM workers w ith  short
term  absences for personal reasons, from  
1941 th rough  O ctober, 1943. N ote the  
com paratively static  tren d  of sicknesses 
lasting over a week, in th e  face of a 
treb ling  of th e  short-term  personal ab 
sences. This suggests strongly 'that p e r
sonal factors and  tem porary  indisposi
tions have accounted  for a good p a r t  of 
to tal absenteeism .

F u rth e r  ligh t is shed on th e  n a tu re  of 
short-term  absenteeism  by  th e  second 
ch art rep roduced  (page 73). I t  shows 
clearly  how  absenteeism  is concentra ted  
on th e  day after p ay  day and  on M on
days, w ith  good a ttendance  on pay  
days them selves, providing fu rth er evi
dence of the  nonm edical character of 
short-term  absences in GM plants.

Com parison of short-term  absences 
w ith sickness of over a week, according 
to th e  age of th e  person involved, shows 
the  form er a t a peak am ong m en u n d er 
25, while sickness lasting over a week 
is high  beyond the  age of 60. T hus the  
problem  of short-term  absences am ong 
m en in GM plan ts is no t due to  sickness 
which increases w ith advancing age, b u t 
ra th e r to personal needs and  w him s 
w hich d ivert th e  indiv idual from  his 
work. Yet p lan t records show th a t w hen 
individuals re tu rn ing  from  absences of 
a day  or two are asked why? , 70 p er 
cent report sickness— a n a tu ra l answer 
w hich covers a m ultitude of sins. O b

viously any full-pay sick bonus w ould 
com pensate workers for these  alleged 
short-term  sicknesses and w ould m ake 
absenteeism  even m ore a ttractive th an  it 
is today.

T he unions’ proposed sick bonus plan 
w ould not p ro tec t employes from  any 
serious financial risk b u t instead  w ould 
offer a fu rth er m oral hazard  for m any of 
them . And every 1 p e r cent of add i
tional absenteeism  can b e  counted  on to 
reduce production  2 p e r cent.

N ew  w ar supply contracts, including 
renewals, in the  D etro it W PB  region to 
taled  153 in June, am ounting to $508,- 
000,000. In  addition  there  w ere 271 fa 
cilities contracts closed, am ounting to 
$7,000,000. Term inations or contract 
changes in 24 p lants in the  sam e area 
and during  the  sam e period  to ta led  
$228,000,000, w ith  th e  bulk  of th e  te r 

m ination to ta l c o n c e n t r a t e d  in  one plant.
C larifying th e  w ord  “cu tback  , Carsten 

T iedem an, W PB  regional d irecto r, points 
ou t th a t there  are fou r d ifferent types. 
T he first involves te rm inating  a contract 
w ith  a m an u factu rer a n d  im m ediately re
p lac ing  it w ith  another. T his is a cut
back  w ithou t any real cu rta ilm en t of pio- 
duction  or release of m anpow er.

T he second type is term ination  of a 
con tract in a p lan t w hich  has tremendous 
backlogs of o th er w ar w ork; again any 
im m ediate cu rta ilm en t o f  production  or 
personnel is n o t likely.

T he th ird  classification is merely a 
cu tting  dow n  of a con tract from  its peal 
— really  no th ing  m ore th an  a  bookkeep
ing  cutback. F o r  exam ple, suppose an 
a irp lane p lan t is p roducing  300 planes a 
m onth  and  its schedule  calls for 500 a 
m on th  b y  D ecem ber. I f  th e  peak sched
u le  is cu t back  from  500 to , say, 350 
m onthly  th e re  is no  effect on  current 
p roduction .

T he fo u rth  type  is th e  only real cut
back, such as w hen  a con tract is ter
m inated  o r red u ced  w ith o u t replacement, 
So far, th is fo u rth  type  has been  in the 
m inority , m ost of th e  so-called cutbacks 
being  in th e  first th ree  categories.

R eports th a t n ew  passenger cars actu
ally  have  b een  sta rted  in  production are 
h eard  regu larly , p a rticu la rly  in areas out
side of D etro it. T hey  a re  definitely un
true , doubtless springing from  increased 
activ ity  in th e  m an u fac tu re  of replace
m en t parts by  several builders. For ex
am ple, a w orkm an in  a n  automotive plant 
m ay tell a  frien d  a b o u t w ork  being start
ed  on  a new  passenger c a r  engine crank
shaft, actually  a  rep la«em ent part, and 
befo re  you  know  it  th e  rum ors have com
p le ted  autom obiles com ing out of this 
plant.

Bodies Are L ikely Bottleneck

W hen production  can  b e  resumed, it 
is a good b e t th a t if it  is on  a restricted 
or quo ta  basis fo r th e  first few  months, 
a  nu m b er of fo rm er body  styles may 
b e  tem porarily  e lim inated . This is only 
good m anufactu ring  sense, for if a build
e r is p e rm itted  to  p ro duce  a t  only half 
th e  ra te  of 1941, th ere  is n o t m uch point 
in m aking th e  com plete range  of body 
styles. H ence  th e re  m ig h t b e  a plan 
w orked  ou t in th e  G enera l M otors line, 
for instance, w hich  w o u ld  call for Chev
ro let to m ake coupes, P on tiac  two-door 
sedans, B uick four-door sedans, etc. By 
so narrow ing  the  range, it w ou ld  b e  pos
sible to  g e t back  in to  p roduction  more 
quickly since it w ou ld  be  easier to  sched
u le  bodies, an d  bodies look like the neck 
of the  b o ttle  rig h t now.

A lfred  P. Sloarr Jr., chairm an, General 
M otors C orp., an n o unced  th e  retirement 
from  active  service in th e  corporation of 
d ie  F ish er b ro thers , W illiam  A., Law
rence P ., E d w ard  F ., a n d  A lfred  J. h> 
1919, G enera l M otors pu rch ased  the 
F isher Body C orp. T hom as P. Archer 
has b een  ap po in ted  g enera l m anager of 
th e  F isher B ody division to  succeed E. F. 
F isher. E . F . A rm strong assum es charge 
of th e  m anufactu ring  staff.

POW DERED METAL: Self-lubricating bearings of powdered aluminum are 
being manufactured by Am plex Division of Chrysler Corp., Detroit. 
C ap ab le  of supporting high-bearing loads are much lighter than those of 
powdered bronze, copper, steel or iron. In the early days of the war, 
Am plex turned from bronze to powdered iron, since tin alloy, an im
portant component, was scarce; now that aluminum is more plentiful, the 

new type of bearing has been developed, using the same machinery
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N O N - F E R R O I I S  A N D  S T A I N L E S S  F A S T E N I N G S

When you have a toothache 
you go to a  dentist. When you 

need legal advice you go to a  lawyer. Both men 
are specialists.

By the same token . . . when you need non- 
ferrous and stainless fastenings come to the house 
that specializes on them . . . Come to the Harper 
Organization which is concerned exclusively with 
the manufacture of bolts, nuts, screws, washers, 
rivets and specials of Brass, Copper, Naval

Bronze, Silicon Bronze, Monel and Stainless... an 
organization not concerned with common steel.

This specialization brings refinements in product 
quality and "extras" in service to customers that 
are most rare. New Catalog ready soon.
T H E  H . M . H A R P E R  C O M P A N Y I  
2646 Fletcher Street • Chicago 18, Illinois

B R A N C H  O F F I C E S :  N e w  Y o r k  Ci t y  • P h i l a d e l p h i a  
L o s  A n g e le s  • M ilw a u k e e  • C in c in n a t i  • H o u s t o n  

R e p r e s e n t a t i v e s  in P r i n c i p a l  C i t i e s

B R A S S
C O P P E R

B R O N Z E S
M O N E L

S T A I N L E S S
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WING TIPS_ _ _ _ _ _ _ _ _ __
Liberator bombers' landing gear capable of absorbing impact 
loads of more than 700,000 pounds. Each main strut wheel 
equipped with 56-inch 250-pound tire casing , 37^-pound inner 
tube and hydraulic braking system

A IR C R A FT landing gear m ust be  built 
to w ithstand  the  h igh  im pact loads in
volved in landing, to  cushion the  less 
severe jolts resulting  from  taxiing over 
rough landing strips, and  also to  stand 
u p  u n der the unpred ic tab le  stresses ex
perienced  in com bat operations w here 
land ing  strips are not alw ays sm ooth and 
w here  p ilots w ill no t necessarily use air
line caution in  landings.

T he 24-ton B-24 L iberato r bom ber, 
according to Ford  engineers at the W il
low R un p lan t bu ild ing  these ships, m ust 
have landing gear capable of absorbing 
im pact loads of b e tte r th an  100,000 
pounds. T he ship is equ ipped  w ith 
Hendix Pneudrau lic  struts— air-oil stru t 
cylinder assemblies. Tw o m ain struts 
w eigh 1000 pounds each, and th e  th ird  
m em ber of the  tricycle landing gear is 
the  nose w heel, all three being re tracted  
d uring  flight.

E ach  m ain s tru t w heel is equ ipped  
w ith  a 56-inch 250-pound tire casing, a

371/2-pound inner tube  and  a hydraulic  
braking system. T he struts operate on 
som ew hat the  sam e princip le as the  au to 
m obile air-oil shock absorber. W hen  an 
im pact load is p laced on the  strut, the 
low er half, filled w ith  oil, is telescoped 
into th e  u p p er ha lf containing com 
pressed air. T he a ir cushion in the  u pper 
cham ber carries th e  static w eight of the  
bom ber and  cushions m ore m oderate 
shocks of taxiing and takeoffs.

Distributes Landing Shock
T he struts a re  of chrom e-m olybdenum  

steel and  are a ttached  to  m ain landing 
gear bearings in th e  cen ter w ing, to dis
trib u te  landing shock over as large an 
a rea  as possible. T he stru t is h e ld  rig id  
by  a d rag  b race and  a side brace, w hile 
th e  fork and  axle assem bly is h e ld  firmly 
by to rque  arms.

T he landing gear is raised and  low 
ered  hydraulically . A fter th e  w heels are 
clear of the  ground, th e  pilo t pushes for

w ard  a contro l lever on th e  pedesta l be
tw een the  p ilo t and  co-pilot. This opens 
a valve w hich  directs hydrau lic  fluid at 
m ore th an  1000 pounds pressure  to  the 
land ing  gear, causing th e  stru ts and 
w heels to re trac t into w ells in th e  center 
wing. T he gear can be re trac ted  in a 
m atte r of 22 seconds.

Refore m aking tire land ing  approach, 
the  reverse process is used. Indicator 
lights on the  instrum en t pan el show 
w hen tire gear is dow n an d  locked, and 
a visual check is m ade by  th e  flight en
gineer. A bout 850 pounds pressure is 
requ ired  to  low er tire struts, requiring 
ab o u t 44 seconds tim e.

Safety devices reduce  th e  possibility 
of land ing  gear m ishaps on takeoffs and 
landings. A sw itch on the  fa iring  of the 
left s tru t p reven ts acc iden tal retraction.
In  the  even t of pow er fa ilure, the  stmts 
can be low ered  by  m anual controls ac
cessible from  th e  catw alk.

T he nose w heel is equ ip p ed  w ith  a 36- 
inch  tire , tu b e  an d  shim m y dam per. With 
its  stru t, i t  requ ires 500 pounds hydraul
ic  p ressure for re traction  and  is the first 
o f  th e  bom ber’s “th ree  legs” to raise 
because it requires less pressure. The 
w h eel is of th e  90-castor type, capable 
o f  tu rn ing  45 degrees to  the  right or 
le f t  of the  centerline. I t  retracts into a 
co m partm en t u n d er th e  flight deck of 
th e  plane.

0 4 6  Commando Has 
Unique Fire Protection

Im portan t air support to  tire Allied 
invasion of E u ro p e  is being  given by 
C urtiss C-46 C om m ando, a 25-ton trans
p o rt w hich has the  ab ility  to rush to any 
po in t w ith in  2000-m ile radius a load of 
30 fu lly  equ ip p ed  troops, a cargo of 
jeeps, artillery , o r  even a helicopter, 
traveling  a t  250 m .p .h . a t  a 27,000-foot 
service ceiling.

An in tegral p a rt of the  twin-engine 
C -46’s design  is a fire-fighting system 
capable  of instantly  choking any fire, 
large or sm all, w hich  m ight occur in 
th e  engine com partm ents. Engineers of 
W alte r K idde & Co., N ew  York, de
signed and  in sta lled  th e  system  which 
can flood e ither o r b o th  engine compart
m ents w ith  carbon dioxide gas, there
b y  reducing  th e  oxygen con ten t of the 
a ir from  its norm al 21 p e r cen t to 14-15 
p e r cent, thus sm othering th e  toughest 
engine fires of the  p lan e  in  a m atter of 
seconds.

T he system  com prises tw o banks of 
four in te rconnected  shatte rp roof steel 
cylinders of liq u id  carb o n  dioxide gas 
loca ted  e ither in  th e  nacelles of the 
tw o engines or in a conven ien t location 
in  the a fte r com partm en t. Compressed 
to 850 p .s.i., this gas, u p o n  release, ex
p ands to  450 tim es its sto red  volume, 
com pletely  b lanketing  a b laze. Con
ten ts  o f the  e igh t cylinders, w hen  re
leased in to  th e  engine compartments, 
provide a  sufficient q u an tity  of gas to 
extinguish th e  largest eng ine  conflagra
tion  th a t m ight b e  encountered . If  the

TR A IN IN G  STAN D : This new gunner's training stand, which mounts a 
standard electric turret, simulates many of the conditions experienced in 
actual combat. It was developed by engineers of the Glenn L. Martin Co., 

Baltimore, and is used by the Army A ir Forces
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This test shows how paint adheres to PAINTGRIP. The top of 
the sample is Bonderized. When scratched with a pen knife only 
a superficial mark is noticeable. Paint on ordinary galvanized 
(bottom half) comes off readily.

In most new and improved sheet metal products of 
the postwar years, long service life w ill be just as 
important as attractive appearance. Here A r m c o  
Galvanized P a i n t g r i p  sheets offer you decided ad
vantages over ordinary galvanized metal.

This original Bonderized galvanized sheet re
quires no preparation for painting. The phosphate 
film insulates the paint from  the zinc and holds it 
several times longer than an acid-etched galvanized 
surface. These photomicrographs tell the story.

If you see advantages here for your products, in 
reducing fabricating costs and stepping up peace
time sales, w e’ll be glad to discuss the use o f A r m c o  
P a i n t g r i p . W rite for illustrated booklet. Just ad
dress The American Rolling M ill Company, 2111 
Curtis Street, Middletown, Ohio.

A B - C
A This magnification shows that an ordinary galvanized sheet 

appears slick and difficult to “coat” with paint.
B Ordinary galvanized after acid etching. The etching has 

removed part of the protective zinc coating.
C Compare the mat-like paint-holding surface of ARMCO 

PAINTGRIP with that of the others. No coating has been 
removed and paint is insulated from the zinc.

'Immediate "Pacatittf

ARMCO PAINTGRIP can be painted immediately. No costly acid 
etching or primers are needed. Thus the full weight of the pro
tective zinc coating is preserved intact.

1 .A  full zinc coating under—
2. ARMCO PAINTGRIP: A mill-applied Bonderized finish that 

insulates zinc from—
3. Paint or enamel that can be applied in any color.
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fire is sm all and  only p a rt of th e  fire
fighting agen t is needed , all the  gas need  
no t be  d ischarged  a t  one tim e since each 
of the  e igh t 5 -pound  cylinders has a 
cylinder valve w hich  retains th e  gas in 
th e  cylinder. By m eans of a selector 
valve, the  flow of carbon dioxide can 
b e  d irec ted  independently  to any fire 
zone in th e  exact quan tity  needed , w ith 
ou t im pairing  the  ability  of th e  system 
to cope w ith  a la te r em ergency during  
the  same flight.

M anually  operated  contro l heads are

assem bled to two m aster cylinders. E ach  
contro l h ead  consists of a  sheave and  
p lunger. R otation o f th e  sheave in a 
clockwise d irection  depresses d ie  p lunger 
and  unseats th e  p ilo t check of the  m aster 
cy linder valves. U nseated, th e  pilo t 
check perm its th e  gas to pass around  the  
check, th rough  th e  valve gas passage 
to  the  p ressure side of the  piston. This 
pressure m oves th e  piston and  unseats 
th e  m ain  check, perm itting  th e  carbon 
dioxide to be  released  into the  system to  
check the  fire.

F ire-detec to rs, w ith  fine o rgan ic  fila
m en ts w hich  a re  instan tly  destroyed  at 
th e  approach  of flam e, are located 
th ro u g h o u t the  eng ine com partm ents at 
a ll po in ts o f  flame egress. T hese de
tec tors au tom atica lly  send  a  red  warning 
signal to  th e  p ilo t th e  m om ent fire breaks 
o u t in  e ith e r nacelle . Pu lling  a handle 
on  th e  instrum en t p an e l releases car
bon  dioxide gas th rough  an  in tricate  pat
te rn  of nozzle arrangem ents located  at 
all vu lnerab le  points in b o th  engine com
partm ents.

1600-Foot Overhead Conveyor Moves Raw Materials at Martin Plant

IN C O M IN G  raw  m aterials an d  sub
contracted  item s m ove th rough  th e  m ain 
receiving depo t a t  the  C anton Division of 
the  G lenn L. M artin  Co., Baltim ore, w ith  
d ispatch  an d  efficiency on a recently  in 
sta lled  1600-foot, continuous m oving 
overhead chain  conveyor.

T h e  conveyor runs along th e  railroad 
loading platform , tu rns 90 degrees and  
runs th e  leng th  of the  truck  delivery 
platform , tu rns once again and  enters 
th e  w arehouse passing dow n th e  m ain 
aisle of th e  bu ild ing  th rough  the  receiv
ing station a t w hich  incom ing m aterials 
for all M artin  Baltim ore p lants are re
ceived, various inspection areas, and  the  
in te r-p lan t transporta tion  area, and  finally 
re tu rns to  the  ra ilroad  loading p la t
form.

T he conveyor its e lf ' consists of an 
overhead, drop-forged, rivetless chain

supported  by an  I-beam  track. The 
tu rn s are equ ipped  w ith  case hardened , 
ball-bearing  steel rolls spaced on 4-inch 
centers. F loo r type trucks an d  trailers 
and  single trucks are hooked on to the 
conveyor by  m eans of telescopic m asts 
w hich  engage forked type tro lley  a ttach 
m ents a t p rescribed load points. Tw o types 
of trolley a ttachm ents a re  used— one w ith  
a  d rop  fo rged  b racket and  tw o 4-inch 
w heels for th e  single trucks, and  a sec
ond  w ith  a  load  b a r  and  forked bracket 
supported  by  tw o o f th e  single trolleys 
fo r th e  trucks and  trailers. T he la tte r 
are spaced  a t  100-foot intervals along 
the  chain w ith  a form er spaced a t 25- 
foot intervals be tw een  them , giving th e  
conveyor a capacity  of 16 trucks and  
trailers an d  48 single trucks. T he trucks 
are  equ ip p ed  w ith  ball-bearing , rubber- 
tire d  wheels, and  each truck and  trailer

can  carry  a m axim um  load  of 2000 
pounds.

Incom ing m ateria l fo r all M artin Bal
tim ore p lan ts is rem oved  from  freight cars 
an d  trucks a t  th e  C an ton  receiving plat
form  an d  p laced  on th e  m oving con
veyor trucks. A fter i t  en te rs th e  build
ing, each  conveyor truck  is disconnected 
from  th e  chain  w hile receiving reports 
on  its cargo are  w ritten  fo r record pur
poses. T h e  tru ck  an d  m ateria l are then 
once m ore a tta ch ed  to th e  conveyor and 
p roceed  to th e  inspection  stations. Dif
fe ren t areas a re  set u p  fo r checking dif
fe ren t types of m ateria l such as cast
ings, forgings, hydrau lic , electrical and 
subcontracted  assem blies. After inspec
tion  th e  m ateria l is conveyed to the in
te r-p lan t tran sporta tion  stations for dis
p a tch ing  to  the  p ro p e r p lan t, or to the 
m ain  raw  stores w arehouse.

Trucks and trailers are a ttached to th e  continuously m oving  conveyor chain, 
le ft, h y  m eans o f telescopic masts such as th e  one show n here. T h ey  can he 
attached or d isconnected at any place along th e  route o f th e  conveyor. The 

chain, itself, never stops

The loaded trucks, helow , m ove  dow n th e  m ain  aisle o f th e  raw  stores ware
house past the  various inspection areas.



S O  YOU'RE IN 
THE DRIVER’S SEAT!

t in P li
ki d; 

' l i f e

® roasiiJi , *•

iis f e
recekii»
afesa
mitas!«
4e«s
kn sia 
i fa äs , 
dal sä 

lie, a t  

« . &  

nrejsit: 

1 53fa' 
i pk' 
louse.

T H E  S N IP E R ’S bullets are still ping-ing... 
and you re being called on for everything 
from grading to  pushing over pill boxes. 
T h a t s when you find yourself whispering, 
" Brother, this dozer’s ju st GOT to go through!”

And that means that the hydraulic sys
tem which operates these efficient machines 
must not falter—even when oil, circulating 
at low pressure, is stepped up to a punish
ing high.

I t  means th a t hose and packing m ust 
ta k e  heavy pun ish m en t—be capable of 
w ithstanding extreme working pressures. 
United States Rubber engineers have de
veloped types of hose and packing able to 
w ithstand this rugged treatm ent. The hose 
has wire-braided plies able to  take heavy 
duty. Packing rings are autom atic in action, 
responsive to  pressure changes under tem 
peratures ranging from -40° to  400° F.

Your equipment may never be pu t to 
such rigorous tests, bu t the greater margin 
of safety and dependability assures you 
longer, more trouble-free service.

1230 SIXTH  A V EN U E .  R O C K EFE LLE R  CEN TER • NEW  Y O R K  20, N. Y .

SH SCIENCE

H YDRAU LIC  C O N TR O L Consists of pumps to create power, valves 
to direct it, a jack to apply it. U .S . Hose and Packing, both utilizing 
synthetic rubber are impervious to destructive action of grease, oils, 
solvents and hydraulic fluids and capable of handling oil-pressures 
ot enormous force.

Listen to the Philharm onic-Sym phony program  over the C B S  network Sunday afternoon, 3:00 
to 4:30 E .W .T . Carl V an  Doren and  a guest star present an interlude o f h is to r ic a l significance.

U. S .  M A T C H LES S  PA CKIN G  S E T S —Arenowbeing 
delivered in huge quantities to "dozer” manufactur
ers, Army Engineers, Seabees. Molded to accurate 
sizes; special top and bottom rings for square or 
bevel stuffing boxes.

N I T E D  S T A T E S  R U B B E R  C O M P A N Y
79



MEN of INDUSTRY

ADAM J. HAZLETT

Who has been elected vice president in charge 
of sales, Jones & Laughlin Steel Corp., Pitts

burgh, noted in STEEL, July 31, p. 37.

J. A , IRELAND

Who has been appointed general manager of 
sales, Steel and Tubes division. Republic Steel 
Corp., Cleveland, reported in STEEL, July 31, 

p. 37.

F ran k  W . L adky has been  appo in ted  
p residen t an d  a d irector of D arw in  & 
M ilner Inc., C leveland. H e continues
a s  d i s t r i c t  m a n a g e r  o f  A llegheny L ud lum
Steel Corp., Pittsburgh, and  of Cory 
Steel Co., Chicago, in d ie  states of W is
consin and u p p er M ichigan.

Am erican Air F ilte r Co. Inc., Louis
ville, Ky,, announces the  follow ing 
changes in personnel: W . G. F ran k  has 
been nam ed assistant to  th e  president;
H. C. Murphy, vice president, has been  
appointed  general sales director; Howard 
W . Pound is in charge of the  Air F ilte r 
division, and W . K. Gregory w ill d irect 
the Special Products division.

Lloyd W . Hopkins has been  appointed  
sales m anager, R eading Steel C asting 
division, Am erican C hain & C able Co. 
Inc., B ridgeport, Conn. His h e ad q u a r
ters w ill b e  in R eading, Pa.

C. Ralph W elles, for 12 years m an
ager of the  N ew  York office of H anna  
Furnace  C orp., Buffalo, has been  ap 
poin ted  eastern  district m anager of sales. 
Carl A. Harmon, form erly m etallurg ical 
engineer for Republic Steel Corp., 
C leveland, has joined the  H anna  com 
pany as chief m etallurgist.

U nited  E ngineering & Foundry  Co., 
P ittsburgh, has announced election of 
the  follow ing as vice presidents: W il
liam H agel, m anager of m achinery sales; 
Horace Mager, m anager of roll and  steel 
casting sales, and  Maurice P. Sieger, 
chief engineer. Charles M . Muchmc, 
for m any years th e  com pany’s foreign 
sales representative, has been  e lected  a 
director.

N ew ly-elected  m em bers of the C on
trollers Institu te  of Am erica are: George 
W . Knox, Phoenix Iron  Co., Phoenixville, 
Pa.; Carl H. Laun, T aylor F orge & Pipe 
W orks, Cicero, 111.; Kenneth E . Paxson, 
U pson-W alton Co., C leveland, and  Laur
ence D. Luey, C onnors Steel Co., B ir
m ingham , Ala.

Frank C. Angle, form er m anager of 
sales activities in  the  Pacific region for 
Allis-Chalm ers M fg. Co., M ilw aukee, has 
been  appoin ted  m anager of field sales 
offices, G eneral M achinery division.

— o —

Harry W . Gray, un til recently assistant 
to the  general sales m anager, A irtem p 

- division, C hrysle r Corp., D ay ton , O., has 
joined M anning, M axwell & M oore Inc., 
B ridgeport, Conn., in a sales capacity.

to th e  p residen t. H . J. M iller, previously 
p lan t m an ag er of G oodyear Aircraft 
C orp., N ew ark, O., division, has joined 
th e  K aydon corporation  as factory  man
ager.

A. Morton Cooper has b een  appointed 
m anager, general m ill section, Industrial 
d epartm en t, W estinghouse E lectric  & 
M fg. Co., E as t P ittsburgh , Pa.

T hree  appoin tm ents in  th e  M otor divi
sion, G eneral E lectric  Co., Schenectady,
N. Y., are: Elliott Harrington, manager 
of sales, in tegral-horsepow er, alternating- 
cu rren t m o to r section; J. T. Farrell, man
ager of sales, in tegral-horsepow  e r, direct- 
cu rren t m o to r section, and  D. A. Yates, 
assistant m anager o f sales fo r bo th  sec
tions.

— o —

W . A. Armstrong h a s  been  appointed 
chief of m ateria ls a t  V ultee  field, Con
so lidated  V ultee  A ircraft Corp., San 
D iego, Calif. H e  succeeds Reuel G. 
Phillips, w ho has b een  nam ed  assistant 
d irecto r of purchases, San Diego office.

Elm er W . Pfeil, form erly  m anager of 
the  salvage and  reclam ation  department 
of R epublic  S teel C orp., Cleveland, and 
also m anager of R epublic’s expediting 
departm en t, has b een  appointed vice 
p residen t and  general m anager of Anker- 
H olth  M fg. Co., P o rt H uron , Mich.

— o —
Thomas W . Pettus has b een  named ex

ecutive vice p residen t, National Bearing 
M etals C orp., St. Louis, succeeding the 
late  D am on W ack.

John W . Stoutenburg, formerly with 
th e  S teel P la te  & Shaping Corp., De
troit, has joined th e  D etro it district 
sales organization o f Follansbee Steel 
C orp., P ittsburgh.

E ugene M. Smith, form erly  associated 
w ith  A lum inum  Co. of Am erica, Pitts
burgh , has b een  app o in ted  to the staff 
of B attelle  M em orial In stitu te , Colum
bus, O., w h ere  he  w ill be  engaged in 
research in nonferrous m etallurgy.

Ira Guilden has b een  e lected  president 
and  tem porary  trea su re r of Waltham 
W atch  Co., W altham , Mass.

Jay E . M iller, sales prom otion man
ager, In d u stria l P roducts an d  Sundries 
division, B. F . G oodrich Co., Akron, 0., 
has b een  nam ed  advertising  m anager of 
th e  division in  add ition  to  his present 
duties.

R. W. KERR

Who has been elected to the board of di
rectors, Plomb Tool Co., Los Angeles, noted

in STEEL, July 17, p. 101.

T hree new  distric t m anagers appoin ted  
by  M ack Trucks Inc., L ong Island City, 
N. Y., are: E . W . Turnbull, Akron, O.;
E . W . Atherton, Albany, N. Y., and  J. A. 
Bascle, N ew  Orleans.

J. F. Oehlhoffen, form erly sales m an
ager and  advertising  d irector, B antam  
Bearing division, T orring ton  Co., South 
Bend, Ind ., has joined Kaydon E n g in eer
ing C orp., M uskegon, M ich., as assistant

R. T. Muench has b een  a p p o in te d  
m anager, X-Ray P roducts department, 
W estinghouse E lectric  & M fg. Co., East 
P ittsburgh , Pa.

Ronald R. Monroe has b e en  elected 
p resid en t o f th e  B rill C orp ., N ew  York, 
succeeding Charles J. Hardy, w ho has 
b een  e lected  b o a rd  chairm an. Lester A. 
Blackford is vice p resid en t of th e  com
pany  an d  Edmund L . Oerter h as been
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O B I T U A R I E S  . .  .

Oliver A. H uberty , 68, m achinist who 
fteiped develop the  Lewis m achine gun 
died July 25 in C leveland.

Irwin L. Pfundt, 44, sales m anager, 
Usona O rnam ental Iron  Co., St. Louis 
died July 26 in th a t city.

John M. Rose, 48, vice president and 
general m anager of the Eastern division 
C leveland W recking Co., Philadelphia

d ied Ju ly  25 while on a business trip 
to Los Angeles.

Perry F . G arm an, 60, general super
in tenden t of the  M organ Engineering 
Co., A lliance, O., for 26 years, d ied July 
24. H e had  been  employed by the 
com pany 45 years.

Arthur J. W hite, 56, an inventor who 
was associated for m ore th an  43 years 
w ith  th e  L am p division, Cleveland, of

General E lectric Co., Schenectady, N. Y., 
d ied  July 31 in Cleveland. In 1919 he 
and a fellow worker, Louis Mitchell, de
veloped a revoltionary type of equipm ent 
and m ethod of production which brought 
about m anufacture of tipless filament 
lamps on a commercial scale.

— o—
Dr. Edward Bausch, 89, chairm an of 

the board, Bausch & Lomb Optical Co., 
Rochester, N. Y., and son of John J. 
Bausch, one of the founders of the com
pany, d ied  July 30 in Rochester.

ROSCOE H. SMITH WILLIAM J. PRIESTLEY DR. WALTER M. MITCHELL R. S. CLINGAN

elected secretary and  treasurer. N ew 
ly-elected directors are: Mr. M onroe, 
Mr, Blackford, John E. Rovensky, R. 
Howard Webster, and  Frederick P. W hit
aker.

Roscoe H. Smith has been nam ed head  
of the newly-established sales prom otion 
department of Reliance E lectric  & E n 
gineering Co., C leveland. H e w ill be 
assisted by Kenneth F. Ertell, who has 
been named assistant advertising m an
ager. Under the new  set-up, C. V. Put
nam relinquishes his duties as adver
tising m anager to  Mr. Sm ith b u t con
tinues as secretary. Richard A. Geuder 
succeeds Mr. Smith as m anager o f a p 
plied engineering, assisted b y  John L. 
Van Nort and William C. Madsen, 

o ---
Neele E. Steams, m anager of the  de

partment of business procedures, In land  
Steel Co., Chicago, has been  appoin ted  
assistant to Joseph L. Block, executive 
vice president in charge of sales.

Walter V. McAdoo, form erly assistant 
to tiie vice president and  general m an
ager of Keystone Steel & W ire Co., 
”eoria> U1-, has been appoin ted  director 
or public relations and  secretary of the 
executive committee.

F. M. Beaudoin has been appointed  
manager of industrial relations, Petroleum  
iron Works division, U nited States Steel 
Products Co., Sharon, Pa.

—■ -O -■
L. T. Willison has been  appointed 

manager of cold finished sales, Jones &

Laughlin  Steel Corp., Pittsburgh, suc
ceeding C. F . Goldcamp, resigned. He 
continues his duties as m anager of ord
nance sales.

W illiam J. Priestley has been  elected 
presiden t o f the  follow ing subsidiaries of 
Union C arbide & Carbon Corp., New 
York: E lectro  M etallurgical Co.; E lec
tro M etallurgical Co. of C anada L td., 
M ichigan N orthern  Pow er Co., and Union 
C arbide Co. of C anada Ltd. H e suc
ceeds th e  late  Francis P. Gormely.

Dr. W alter M. M itchell has been ap 
po in ted  director of research, Mack 
Trucks Inc., L ong Island City, N. Y. 
Before joining the  M ack organization, 
Dr. M itchell was lohief m etallurgist at 
York Safe & Lock Co.’s special ordnance 
p lan t p roducing Bofors anti-aircraft guns 
for the  Navy.

E . E. LeVan, form er vice president 
and  general m anager of Haynes Stellite 
Co., Kokomo, Ind ., subsidiary of Union 
C arbide & C arbon Corp., New York, 
has been  elected  president, succeeding 
the late  F rancis P. Gormely.

Stanley W . MacKenzie has been  ap 
po in ted  d irec to r of purchases, United 
States R ubber Co., New York, succeed
ing George M. Tisdale, recently elected 
a vice p residen t and  m em ber of the 
executive com m ittee.

—o ---
A lbert W. Coleman has been appointed 

to the  new ly created  position of sales 
m anager for M anning, Maxwell & Moore

Inc., Bridgeport, Conn. O ther appoint
m ents by the icompany are: Paul M. Rolli, 
Pacific Coast district m anager; L. E. Geb- 
hart, Mid-Atlantic d istrict manager; 
Charles Stephan, m anager of the newly- 
created E lectro-M echanical division; Lee 
P. Stillman, m anager, Tulsa Products di
vision, and James O’Connor, sales en
gineer, Ashcroft Gauge Division.

Robert S. Clingan has been appointed 
general m anager of sales, Copperweld 
Steel Co., W arren, O. Previously, he 
was Chicago district manager.

—q—
L. Abbett Post, m anager, American In 

stitute of Steel Construction, has been 
elected secretary-treasurer, T rade Asso
ciation Executives in New York City. One 
of th e  new  directors of the organization 
is Theodore E. Veltfort, m anager of the 
Copper an d  Brass Research Association.

Adam  D. M etz, tem plet forem an at 
the Shiffler Tower p lan t of American 
Bridge Co., Pittsburgh, has been award
ed a Gary service m edal in recognition 
of 50 years of continuous work.

> — o—  ■
E. G. Price has been appointed execu

tive assistant, operating departm ent, Na
tional T ube Co., Pittsburgh. He will 
be succeeded as general superintendent 
of the  Lorain works, Lorain, O., by 
L. F. Sattele.

■—o'—

Dr. John A. Keenan has been named 
executive vice president, Standard Cap 
& Seal Corp., Chicago.



THE BUSINESS TREND.
Industry Apprehensive 
Of Reconversion Lag

INCREASING apprehension for the future is evident in 
the ranks of industry as favorable military and political 
developments abroad hint of possible early termination 
of the war in Europe.

Industrialists fear they will be caught flat-footed should 
Germany suddenly collapse and an avalanche of war or
der cancellations overwhelm them, confronting them with 
the imperative task of immediately shifting a large part 
of production emphasis to peacetime goods.

RECONVERSION—As things now stand, sudden collapse 
of the German military machine would catch the nation 
only barely started on this tremendous problem. Indus
try planning is well advanced, but government plans and 
policies, which must tie in with those of industry, are 
away behind. That is why industrialists 
are anxiously eyeing Washington as Con
gress reconvenes, hoping for quick and 
positive legislation which will clear the 
decks for reconversion action.

INDUSTRIAL PRODUCTION—Federal Reserve Board’s 
seasonally adjusted index of industrial production was 235 
ner cent of the 1935-39 average in June compared with 
237 in May and 243 in the first quarter Employment 
and production of factories continued to decline slightly 
during the month.
STRUCTURAL BOOKINGS— June bookings of fabricated 
structural steel for bridge and budding construction to
taled 58,982 tons, compared with 34,163 tons in May 
and 79,409 in June of last year. Shipments amounted to 
33,046 tons against 68,352 in the like period of 19 •
PROFITS— National Association of Manufacturers last 
week fired at critics who have been charging American in
dustry with making exorbitant profits out of the war. Study 
shows while dollar volume was considerably higher last 
year than in 1939, net earnings in 1943 were low when 
considered in relation to the tremendously increased vol- 

.ume of production. Rate of profit declined from 3.1 per 
cent in 1939 to 2.8 per cent in 1943.

PRODUCTION—Little change was evi
dent this past week in industrial activity. 
Pressure for war goods continued un
abated. Schedules are reported hampered 
at some points by labor shortages, though 
the suspicion is voiced the manpower 
shortage is being overstressed by the mili
tary for whatever salutary psychological 
effect it may have in spurring labor to 
greater efforts. Overall war production 
is maintaining the fast pace of the recent 
past.
BAROMETERS —  Steelworks operations 
have been fluctuating for weeks past, av
eraging around 96 per cent of ingot ca
pacity. Manpower is a factor here, but 
as the summer progresses more optimism 
is noted that a sharp drop in the rate 
will be avoided. Freight carloadings for 
July 22 week totaled 903,034, decrease 
of 17,770 cars below the preceding week, 
and 19,196 more than in the like 1943 
week. Electric power output rose frac
tionally but the increase over a year ago 
was the second smallest this year.
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Bituminous Coal Production (daily av-“ B)00 
Petroleum Production (daily av.— 1000 b b ls.). 
Construction Volume (ENR— unit $1,000,000)

»Dates on request.

T R A D E
Freight Carloadings (unit— 1000 cars)

I Preliminary. {Federal Reserve Board.

Latest Prior Month
Period® Week Ago

96 97 96
4,391 4,381 4,327
1,997 2,053 2,000
4,608 4,615 4,587
$41.1 $36.1 $34.5

19,620 19,545 19,335

915 J 903 898
19 29 36

. . $22,584 $22,531 $22,421
+  14% +  3% +  3%

Year
Ago

98
4,227
2,015
4,133
$41.2

19,900

48
$17,799 + 20%



T H E  B U S I N E S S  T R E N D

, I c / M i i i / ' p  Latest Prior Month Year
¿oé j F I N A N C E  Period* Week Ago Ago
A?!, Bank Clearings (Dun & Bradstreet— miUions) $9,964 $11,026 $12,322 $8,227

» li Federal Gross D ebt (billions) $209.1 $208.6 $200.2 $144.8
W  Bond Volume, NYSE (millions) $36.8 $52.4 $46.2 $70.1
2,00« jj Stocks Sales, NYSE (thousands)  4,153 7,511 9,932 8,162

¡i Loans and Investments (m illions)f    $57,304 $57,211 $51,152 $46,612
$.5 jjj United States Government Obligations H eld (millions)f $42,424 $41,917 $37,832 $34,207
),$» tMember banks, Federal Reserve System,

P R I C E S
STEEL s composite finished steel price average $56.73 $56.73 $56.73 $56.73

ggg Spot Commodity Index (Moody’s, 15 itemsH 250.2 248.8 248.9 243.8
36  „( Industrial Raw Materials (Bureau of Labor index)! 113.8 113.9 113.2 113.4

0  Fj - Manufactured Products (Bureau of Labor index)! 10L1 1010  101,13% 11931 =  100; Friday series. 11926 =  100.

Fabricated Structural Steel 
(1000 tona)

------SI
1844

ipmer
1943

its - ■ 
1942 1944

Backlog
1943

V*— — 
1942

Jan. 88.9 91.9 167.8 113.1 339.1 704.4
Feb. 41.5 90.8 164.6 117.0 321.0 706.7
Mar. 89.9 94.0 191.3 106.3 299.8 777.7
Apr. 41.1 86.6 187.2 111.2 272.5 772.4
May 43.4 78.9 184.2 116.3 220.6 843.8
June 33.0 68.4 182.7 122.7 207.1 869.8
July .. . . 56.8 189.9 ........ 201.3 808.8
Aug. . . . . 50.2 173.9 ........ 193.0 788.8
Sept. . . . . 51.8 169.8 . . . . . 208.1 710.0
Oct. . . . . 80.1 152.9 ........ 274.0 017.7
Nov. . . . . 42.7 130.4 ........ 134.6 500.6
Dec. 39.6 145.8 113.0 523.5

Source: American Institute of Steel Con
struction. Figures for 1943 to date cover mem
bers’ reports only; for other years they are esti- 
mates for entire industry.

Commercial Steel Castings
(Net tons in thousands)

------ Orders------- — Production—
1944 1943 1944 1943

Jan. 167.7 218.1 159.8 154.7
Feb. . . . 173.6 191.2 161.4 151.5
Mar. . . . . . 162.6 202.7 174.6 176.5
Apr. . . . . . 175.1 165.8 155.8 161.4
May . . • . . 177.0 192.5 161.8 163.8
June . . 171.7 163.9
July ----- 187.2 158.7
Aug. . . 200.8 158.8
Sept. . . . 214.1 157.8
Oct.......... 211.3 ............. 103.9
Nov. 209.3 158.8
Dec. . . 173.6 158.0

Total 2,333.4 . . . . 1,928.0

NET ORDERS 
OUTPUT

Iron and Steel Scrap 
Bureau of Mines 

(Cross Tons—000 omitted) 
Consumers’ Total

Stocks Consumption
1944 1943 1944 1943

Jan. 6,214 6,877 4,616 4,492
Feb. 6,134 6,871 4,414 4,178
Mar. 6,027 6,850 4,827 4,787
Apr. 5,932 6,918 4,629 4,642
May 5,966 6,905 4,683 4,723
June 6,916 4,493
July 6,860 4,670
Aug. 6,778 4,086
Sept. 6,618 4,057
Oct. 6,456 4,830
Nov. 6,391 4,581
Dec. 6,448 4,449

Mo.Ave. 6,740 4,599

1943 I 1944 I I 1943 I 1944
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By E. C . HARTM AN N , G . O . HOGLUND 
and H. A . MILLER

Aluminum Research Laboratories  
Aluminum C o . of Am erica 

New Kensington, Pa.

H —
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12 13

Kind Width
B

Head
Depth

1 Button Head 1.75A 0.75A
2 High Button

0.75A +Head*—Amer.Std. 1.50A +
0.031 0.125

3 Round Head 2A 0.75A
4 Mushroom Head 2A 0.625A
5 Brazier Head 2.50A 0.50A

•*6 Modified Brazier 
Head—AN-456
Aircraft

0.40A7 Plat Head 2A
8 Tinners' Rivet 2.25A 0.30A
9 Ctsk. Head 1.81 A 0.50A

**10 100° Flat Ctsk. 
Head—AN-426 
Aircraft 

f l l  Ctsk. Oval Head 1.81 A 0.50A
112 Ctsk. Oval Head 1.577A 0.50A
13 Tubular Shank This nvet made

Head
Radius

R
0.885A

0.75A - 
0.281 
1.042A 
1.634A 
1.8125A

1.7656A

Edge
Radius

E

0.75A +  
0.281

0.50A

Oval
Dejith

AM ERICAN industry has never fully 
realized the possible econom ies that can 
be achieved by using the light alloys, 
particularly the aluminum alloys, as 
structural metal. There were many 
reasons for this, m ost of which are no 
longer valid. The end of the war will 
find fabricating capacity that can deliver 
m etal in quantity, sizes, and high 
strength alloys to m eet the most ambi
tious program to use the metal in all 
types of transportation, architectural, 
structural, or other fields.

Specific applications w ill be based on 
the economics involving consideration of 
the first cost and the extent to which a 
higher first cost is compensated by sav
ings in operating and maintenance cost 
and on longer life w hich may result from 
improved resistance to corrosion of the 
metal. These factors are not properly 
the subject of this discussion except inso-

l 8d

0.25A
0.X87A

V
, ^ 
-  J

®f

•The high button head supplied in sizes Vi inch and larger. 
fFor sizes up to and including J^-inch diameter.
|Por sizes Vi inch and larger.

••Standard Alcoa chamfer is optional.

Fig. 1 —  (Above )— ^  
Alum inum  alloy rivets 
are supplied with  
these 13 c o m m o n  

types of heads

Fig

ical

2 —  (Right )—  
Cross section of a typ- 

dimpled-riveted  
joint, using a Vs-inch 
d i a m e t e r  rivet in 
0.040-inch thick sheet

Fig. 3— (Above) 
Nominal d i m e n 
sions of cone-p 
head and rivet
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far as they perta in  to ways and m eans of 
assembling parts m ade from  the  alum i
num alloys. I t  is the  purpose of the  
authors to m ake clear the m any proce
dures that have becom e established for 
making joints in these  alloys.

The authors propose to divide the dis
cussion under the  comm on practices: 
Riveting, welding, brazing, soldering, 
and a promising new  possibility, resin- 
bonding. These m ethods w ill be  con
sidered as specifically as space perm its 
to provide a com prehensive p ictu re  of 
the subject. Additional and  m ore de 
tailed information and  train ing  w ill be 
required to pu t the m ethods into practice.

Riveting

Riveting as a m eans of joining m etal 
parts is, of course, a very old a rt and 
was adapted to alum inum  alloy con
struction from the very early  days of 
the aluminum industry. T he riveting of 
aluminum alloy parts differs from  the  
riveting of other m etal structures only in 
material and certain phases of proce
dure.

Most recent accepted practices for fabricating light alloys by 
riveting, welding, brazing , soldering and resin-bonding are 
discussed by authors in presentation also made before Ameri
can Society of Mechanical Engineers. Riveting methods are 
described in first section and other means of fabrication will be 
covered in succeeding issues of STEEL

Aluminum Alloy Rivets and Their 
Characteristics: Of the  num erous w rought 
alum inum  alloys comm ercially available 
today, there are five which are used com
m ercially in the  form  of rivets for join
ing alum inum  alloy structures. These 
are described as follows:

Commercially Pure Aluminum (2S): 
Rivets of com m ercially pure alum inum  
are very soft and  are used only for non- 
structural joints in construction involv
ing the  low strength alum inum  alloys. 
They are not heat treated  either during 
m anufacture or subsequently  by  the user 
b u t are used in an  in term ediate cold- 
w orked tem per representing the  condi
tion in which they come from  the head
ing tools. They are readily driven cold 
and  in th e  driven condition will develop 
an average shear strength of about 1 1 ,- 
000 pounds pe r square inch. Since their 
use is alm ost entirely  confined to non- 
structural joints, they will no t be  dis
cussed further. •

A17S Alloy Rivets: This alloy con
tains nom inally 2.5 p er cent copper, 0.3 
p e r cent m agnesium , balance alum inum. 
Rivets of this alloy are heat trea ted  as

the last step in their m anufacture and 
are used w ithout subsequent heat treat
m ent by the user. They are driven cold 
and develop an average shear strength 
of 33,000 pounds per square inch in the 
driven condition. They are readily driven 
in sizes up  to %-inch diam eter w ith ordi
nary equipm ent and can be cold driven 
in even larger sizes, especially if suitable 
squeeze riveters are available. Rivets of 
A17S are the  most widely used of all 
alum inum  alloy aircraft rivets and have 
also been successfully used in other types 
of structures w here the parts to be 
joined are of alum inum  alloy 14S, 17S, 
or 24S.

17S-T Alloy Rivets: This alloy con
sists nom inally of 4 pe r cent copper, 0.5 
per cent each of m anganese and mag
nesium, balance alum inum. Rivets of 
17S alloy are always heat treated  before 
use. Ordinarily they are heat treated  at 
the p lan t of the  m anufacturer before 
shipm ent and are subsequently reheat 
treated  by the user just prior to use in 
order to render them  soft enough to be 
headed easily. T he h eat treatm ent con- 

( P lease tu rn  to P a g e  122)

F ig .  5 —  ( R ig h t )—  
T y p e  o f autom atic  

e le c tr ica lly  heated hot 
p la te  su ita b le  fo r  heat
in g  a lu m in u m  a llo y  
r iv e ts  fo r  w arm  d r iv 

in g

F ig .  6— (R ig h t )
S k e t c h  at le ft  
sh o w s in co rre ct fit 
o f th e  b u c k lin g  
to o l on the m anu
fa ctu re d  head; at 
r ig h t, the  co rrect  
fit. C le a ra n ce s are 

exaggerated

F ig . 4— ( A b o v e ) — T h is  ty p e  o f e le c
trica lly -h e a te d  c irc u la t in g  a ir  fu rn a ce  is  
suitable fo r  hea tin g  a lu m in u m  a llo y  r ivets  

fo r  hot d r iv in g
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c u t s  p r o d u c t i o n  c o s t s ,  s p e e d s  f a b r i c a t i o n  o f  f a n  a n d  g e n e r a t o r  

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

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

c a s t i n g s ,  e t c .  p r o d u c e s  g r e a t l y  d i v e r s i f i e d  l i n e  o f  V - t y p e  p u l l e y s .  Assembly 

m e t h o d s  i n c l u d e  r i v e t i n g ,  p r o j e c t i o n  a n d  s p o t  w e l d i n g ,  s i l v e r  b r a z i n g  in 

e l e c t r i c  i n d u c t i o n  u n i t s ,  c o p p e r  b r a z i n g  i n  c o n t r o l l e d - a t m o s p h e r e  chain-

R O L L  F O R M IN G  steel since 1926 
has enab led  th e  Spun Steel C orp., C an
ton, O., to accum ulate a vast reservoir of 
experience in cold w orking steel an d  in 
b u ild ing  special m achines for th a t work. 
R esult w as th a t a t  beginning of the  war, 
a large  p roportion  of th e  fan  an d  gen
erato r drive  pulleys used  by  th e  au to
m otive industry  cam e from  th is plant. 
Also re frigerator m anufacturers and  m any 
others em ployed its pulleys widely.

W . G. K ilpatrick, d irector of engineer
ing, points o u t th a t chief advantages of 
roll form ed pulleys are assured strength 
and  concentricity; light-w eight; perfect 
dynam ic ba lance due to uniform  section 
of ro lled  steel from  w hich  they are m ade; 
excellent w ear resistance resulting  from  
w ork harden ing  of b e lt contacting sur
faces during  rolling; low  cost because 
form ing has e lim inated  or m inim ized 
finish m achining; h ig h  p roduction  since 
all operations are accom plished on units 
having h igh  hourly  ou tp u t such as m e
chanical presses, continuous b e lt con
veyor type  b razing  furnaces an d  re
sistance w elding m achines. These ad
vantages also apply  to  products o ther 
than  pulleys, h e  adds. An exam ple is 
the  drive shaft housing and  rear seal for 
land ing  craft, show n a t D iagram  F  
and  F ig . 1.

W ide V ariety  of Types

M ost pulleys m anufactu red  are single
groove type, a lthough  some are double 
and  a few  have th ree  or fou r grooves. 
Sizes range from  2% to 16 inches in 
d iam eter. Pulleys are fo rm ed  from  12 
to  16-gage ho t-ro lled  open-hearth  low- 
carbon steel. H u b  sections are m ade 
from  m alleab le  iron castings, or m a
ch ined  from  solid round  b a r  stock, or 
ro lled  and  form ed from  relatively heavy 
gage strip  stock, etc. F inal p roduct 
varies w idely due to m any different com 
binations of pulley  an d  h u b  structures. 
L e t’s look at a few  of these an d  follow 
th e ir p roduction  th rough  the  shop to 
see how  roll form ing is u tilized.

Incidenta lly , roll form ing iŝ  usually  the

b e l t  . f u r n a c e s

last operation in production  sequence, 
th e  V -shaped b e lt groove being  form ed 
from  th e  cylindrical flange of th e  cup
shaped pulley  a fte r it  has been  blanked, 
p ierced  and  form ed. H ubs are assem 
b led  p rio r to form ing V-groove in m ost 
cases, b u t n o t all. Exam ination of ty p 
ical pulley  production  sequence shown 
in  Fig. 4 w ill reveal the  system.

Pulley  “A” : Shown in F ig. 1 a t  ex
trem e left is a double-groove pulley  m ade 
as tw o single-groove units spot w elded  
together a t six points and  riveted  to a 
com m on hub  of m alleable iron. This is 
the exception th a t proves the  ru le m en

tioned above th a t m ost ro ll forming is 
done on com pleted  pulley . H ere the 
form ing is done p rio r to assem bling be
cause o therw ise th e re  w ould  be  no way 
to accom m odate th e  excess stock needed 
in  ro ll form ing.

L eft-h an d  pulley  section is first blanked 
ou t from  14-gage (0 .0 7 8 -in ch ) low-car
bon  steel and  then  d raw n  in a  series of 
press operations to  final shape except 
th a t the  m eta l fo r th e  V -groove is left 
as a short section of a cylinder. This 
is th en  ro ll fo rm ed to  final cross section 
show n in  D iagram  “ A ”  on an  automatic 
roll form ing m achine like th a t shown in

D ia g ra m  o f cross section s: “ A ” -» -d o u b le -g ro o ve  p u lle y  m a d e  as tw o  sin g le 
g ro o ve  u n its ; “ B ”— no h u b ; “ C ” — b u ilt -u p  h u b ; “ D ” — sta m p e d  re in fo rc in g  

r ib s ; “ E ” — p ro je ctio n  w e ld e d ; ‘‘F ” — d r iv e  h o u s in g

F ig .  1— T h e se  f iv e  p u lle y s  a n d  th e  sp e c ia l h o u sin g  a re  t y p ic a l o f  th e  va riou s  
fa b rica t io n s  p ro d u ce d  b y  a u to m a tic  r o l l  fo rm in g . T h e ir  p ro d u c t io n  is  d eta iled

in  th e  text

F ig .  2— A u to m a tic  ro ll-fo rm in g  m a ch in e . O p e ra to r o n ly  re lo a d s u n it  as o p por
tu n ity  p resen ts, c y c lin g  b e in g  co m p le te ly  a u to m a tic . E n t ir e  h e a d  ca rry in g  
p n e u m a tic  c y lin d e r  at r ig h t tra ve ls  in  to  b a ck  u p  w o rk  d u r in g  r o ll  fo rm in g . 
W o r k  can b e  seen here  ce n te re d  u n d e r  sp la sh  ho o d . F o r m in g  r o lls  tra ve l

on cro ss s lid e s
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Fig. 2. R igh t-hand  section is m ade sep
arately  in a sim ilar m anner.

Develops Special Roll-Forming Ma
chines: W hen th e  com pany was first
organized  in 1926, it was for the  express 
purpose of producing  pulleys and  similar 
products by  roll form ing on special m a
chines developed by  com pany engineers 
for th a t work. A t th a t tim e, roll form 
ing w as done by h and  entirely , the  
“h a n d ” p a rt being  th e  advancing of the  
form ing rolls into the work. In  1932, 
the  com pany developed autom atic m a
chines w hich  elim inate all th e  variables 
inciden t to “h an d ” operation by em 
ploying cam s to advance the  form ing 
rolls w ith  feeds and  pressures u nder p re 
cise autom atic control.

One of these is shown in Fig. 2. P u l

ley being  roll form ed. W hile  pulley in '
F ig. 2 is a little  sm aller th an  Pulley “A”, 
princip le of form ing is tire same.

Automatic Roll Forming: This machine a
is entirely  autom atic. O nce set up for 
a job, the  o perato r n eed  only load and 1
unload the  w ork from  th e  m achine. A. li. 3;|
W ise, chief engineer, describes operation: ...j

W ith  w ork  p laced  on p ilo t arbor, ma
chine first advances “floating” tail stock 
against work, “squeezing” the  cylindrical 
pulley  section th a t is to  b e  formed. This 
is done as th e  en tire  ta il stock, with 
air cy linder seen a t righ t, Fig. 2, ad
vances on slides till it  contacts the work. 
Pressure in  a ir cy linder is held a t a con
stan t value by  m eans of an automatic 
pressure reg u la to r connected into the 
air supply  line. T o tal pressure exerted is !
considerable as 80 pounds of air pres
sure is m ain tained  in th e  10 -iuch diame- 
te r cylinder on th is job.

Tail stock advances its freely rotating 
backing p la te  sufficiently to move the Its, 
p iston  fa r enough from  th e  end stop so 
th a t it “floats” against the  work, even s
though  th e  pu lley  m ay  narrow  consid- i j,
erably as the  b e lt  groove is formed. *

W ith  th e  pu lley  clam ped  betw een the i ¡,
two form s or back ing  plates, th e  machine J,
advances tire roughing  roll against the * 
cylindrical section to  b e  form ed. Rough- ij,
ing and  finishing rolls are m ounted on j 1̂

ley to be  “spun” is p laced on p ilo t a r
bor w hich ro tates a t about 1300 revolu
tions pe r m inute. This arbor is in tegral 
w ith  head  stock or backing p late against 
w hich  the  periphery  of the  pulley  on 
drive end  rests. This p lacem ent is shown 
to the  left and  rear in F ig. 2. T hen  d u r
ing roll form ing, the  pulley is squeezed 
be tw een  the head  stock or revolving 
backing p la te  (whose axial position is 
fixed) and  a ro tating  axially m oving tail 
stock connected  to the piston of an air 
cylinder seen a t extrem e right, F ig. 2.

T he pulley being  form ed is thus cen
tered  on th e  pilo t arbor yet is free to 
m ove axially w ith  the “floating” tail 
stock, w hich  also is p ilo ted  on th e  re 
volving h ead  stock arbor. Both head  
stock and tail stock ro tate  w ith the pul-
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t ig .  3— Sam e m a ch in e  as in  F ig .  
2 b u t seen here fro m  b a ck  sid e  
after h a lf  o f sp la sh  g u a rd  has been  
rem oved. R o u g h in g  ro ll is  on s lid e  
in  fo reg ro u n d , fin ish in g  ro ll on  
s lid e  in  rear. D u r in g  fo rm in g , 
w o rk  is  c la m p e d  betw een b a cku p  
plates w h ich  rotate w ith  w ork. 
L e f t  b a ck u p  p la te  “flo a ts”  on a ir 
pressure, a id s fo rm in g  actio n  b y  
re d u c in g  w id th  of p u lle y  as 

groove is  ro lle d

F ig .  4— T y p ic a l p ro d u ctio n  se
q u en ce  s im p lifie d  to show  ro ll 
fo i-m ing operation. N o te  s lig h t  
“fla re ”  at u n su p p o rte d  edge of 
p u lle y  rim . T h is  a id s in  p reven t
in g  w r in k lin g  or co llapse o f the  

m etal d u rin g  fo rm in g

F ig .  5— A u to m a tic  4-station b u rn -  
m a ch in e  sm ooths out p ro 

o f p u lle y  a fter ro ll fo rm in g

F ig .  6— In sp e ctio n  of ro ll-fo rm e d  
b e lt-co n ta ctin g  su rfaces is  do n e  on 
setup u sin g  d ia l in d ica to r m ounted  
on stand a n d  po sitio n ed  against 
surface. R o ta tin g  w o rk  b y  han d  
d eterm ines p o sitio n  and am ount 
of any “ ou t-of-ro u n d ”  w h ich  is 
corrected  w h ile  w o rk  is  st ill on 

th is fixture

F ig . 7— A sse m b lin g  p u lle y  parts 
w ith  rin g s of brass w ire  p rio r to 

b ra zin g  operation

F ig .  8— L o a d in g  assem bled p u lle y  
parts onto ch a in  b e lt co n veyo r of 
co n tin u o u s e le ctric  b ra z in g  furnace. 
A l l  fu rn a ces h a ve co n tro lled  at

m ospheres

F ig .  9— “H a n d ” ro ll-fo rm in g  ma
ch in e  d iffers fro m  autom atic in  
that fo rm in g  ro lls  are a d va n ced  
against the w o rk  b y  a ir  cy lin d e rs  
operated b y  the han d  va lve  show n.

Photos b y  B ird sa ll

While
... 7*'" cross P®es' L arge cylindrical cams in 

7‘;  the machine base m ove the  cross slides 
7 ;;;; by means of lever arms. Thus speed of 

7’ movement and extent of m ovem ent of 
7 ‘V forming rolls are cam  controlled.

/  , Automatic roll form ing m achines are
7 7 driven by 10-horsepow er m otors.

Roughing and Finishing: Roll form ing 
is done in two stages. F irs t a roughing 
roll is moved into the work. See Fig. 4 

; to her for tyP1031 sequence. Fig. 3 shows same 
7 I machine as Fig. 2 b u t from  th e  opposite 

7-7: side, the back half of the  splash guard
7 77  having been removed. H ere  the  air
77 77 cylinder is at the left, th e  roughing roll 
7/ 7 heing in the foreground. N ote con

tour of its working surface resem bles 
, . a semicircle. This results in  a gradual
7; deformation of the ir, T al as the  roll ad-
; ~7 vances, working the m etal first in a nar- 

7  row band in w hat eventually  w ill be
T  bottom of the b e lt groove. T hen  as

& 3 r°ll advances, band  of m etal worked 
7  is widened.

7 - -. 7 Since there is no inside support dur-
7 7 . ing roll forming, th e  m etal m ust be 
_ . worked in a sequence th a t avoids collapse
’ -..7 7 or formation of wrinkles. Of course one 
77 ,, - j-dge of the belt groove is well supported 

77 r-J; .7. ^ dre pulley web. T he other edge is 
777  7 suI)l?orted during roll form ing by allow

ing a small band of excess m etal there. 
Then as the be lt groove is form ed, this

hand tends to flare out to a slight cone 
shape and in so doing provides a support 
for the ou ter or free edge of the groove. 
Also pressure exerted by the tail stock 
helps support the  work.

C onsiderable Rolling Pressure: Roth
roughing and finishing rolls are pushed 
against the  revolving work under ap
preciable pressure, 1000 pounds being 
used on the  work in Figs. 2 and 3. This 
quickly causes the  m etal to flow as de
sired. Rough rolling is follow ed imme
diately by the  m achine advancing the 
finish roll w hich quickly completes the 
job. See Fig. 4.

Tail stock m aintains endwise pressure, 
assisting in the form ing operation. As 
finish roll retracts, a ir cylinder and tail 
stock re tract, operator removes form ed 
p a rt and  loads a new  piece. M achine 
then  continues its cycle autom atically. 
In  fact, the  autom atic sequence cycle 
coveas the  unloading and reloading 
period  also, nothing being required  of 
the  operator except reloading as the op
portun ity  presents. E ntire  operation is 
fast, production on job p ictu red  being 
325 pieces p e r hour— alm ost 6 every 
m inute.

A fter roll form ing, piece is com pleted 
by trim m ing off the excess m etal a t out
side edge in a trim m ing press. Subse
quently , the  pulley need only be bur-
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nished  to p roduce a sm ooth profile on 
outside edges and  it is ready  fo r inspec
tion.

B urnishing is done on autom atic m a
chines such as th a t in  Fig. 5. This is a 
4-station  autom atic un it. T he operator 
need  only load  and  un load  the  w ork at 
one of the  stations w hile the  m achine in
dexes the  w ork continuously from  station 
to station.

Typical Production Sequence: D ia
gram s in F ig. 4 show m ain  steps in  p ro 
duction  of a typical sm all pulley. It 
illustrates the  developm ent of th e  pulley 
shell from  the b lanking operation, 
th rough  form ing and  piercing, brazing  
in of the hub , rough rolling, finish ro ll
ing, trim m ing an d  burnishing.

F ig. 6 shows inspection of b e lt con
tacting  surfaces for runout. Pulley is 
m ounted  on m andrel and tu rn ed  over by 
hand  w hile a d ial indicator m ounted  on

Pulley “B ”— No Hub: T his un it, p a rt
of a fan drive for a land ing  vehicle,_ is 
notew orthy for its lack of a hu b , being 
he ld  directly  to a m otor sheave by six 
capscrews. To streng then  the pulley , 
its cone section is re in forced  w ith  an 
o ther piece of form ed sheet steel having
the same shape.

A fter b o th  pulley  and  rem forcem ent 
sections have been  b lanked  from  14-gage 
(0 083-inch) low -carbon steel, they  are 
form ed separately an d  th en  assem bled 
b y  spot w elding a t fou r points, using a 
15 -kilovolt-am pere m achine. T h en  b o th  
pieces are p ierced  sim ultaneously m  a 
single press operation and  b e lt groove
is roll form ed.

U nit is finished by trim m ing ott ex
cess m etal and burnishing.

Pulley “C”— Built-Up Hub: U nusual
featu re  of this pulley is th a t its hub  
is m ade of “w rapping u p ” a piece of

F ig .  10— M a n y  o th er sp e c ia l sh a p es are  e a sily  a d a p ted  to p ro d u ctio n  b y  ro ll 
fo rm in g . H e r e  w o rk  at le ft  is  sp u n  ag a in st a d o u b le  ro lle r

a stand  rests against the b e lt contacting 
surface. Any “out is easily and  quickly 
corrected  by  ligh t tapp ing  of pulley  rim, 
since any variation  de tec ted  is usually  ex
trem ely  small.

Pulley “A” Again: L et’s follow through  
w ith  Pully  “A” . As was poin ted  out, 
this pulley is roll form ed b e fo re  assem 
bly, w hereas usual p rocedure  is roll form  
a fte r  assem bly to  hub. B ut here excess 
m ateria l th a t m ust be  allow ed for roll 
form ing w ould in terfere. R u nou t of be lt 
faces is lim ited  to  0 .010 -inch to ta l ind i
cator reading. T h e  tw o pulley  sections 
a re  jo ined to  th e  com m on m alleable iron 
hub  by  e igh t equ ispaced  7 /32-inch  
d iam eter flat-head rivets. These are of 
a soft iron an d  all e igh t rivets a re  cold 
h eaded  a t one crack in  a 50-ton m e
chanical press. T he h u b  is finish m a
chined  before  assem bly, having a taper 
and  a  keyw ay on th e  inside bore.

T hen  th e  assem bly is fu rth e r streng th 
ened  by  m aking six equ ispaced  spot 
w elds to  join th e  tw o pulley  shells in 
th e  w eb  section.

rectangular strip  stock and  brazing it 
in to  th e  inside of a draw n hub  cup. 
Pulley shell is m ade from  0.065-inch 
stock by  blanking, d raw ing  and p ierc
ing.

H ub  cup is m ade from  0 .125-inch thick 
stock w hich  first is b lanked  and  then  
draw n in  a series of operations to  reduce 
th e  d iam eter and  increase d ep th  of the 
cup. F ina l form ing is done on a 200- 
ton  press to  square u p  the  flange, as 
th is determ ines w h e th er or no t th e  p u l
ley w ill run  true. H ub  cup  is th en  fin
ished by p ierc ing  end  hole and  trim m ing 
outside edge of flange.

“W rapping  U p” th e  H ub : Sleeve
w hich fits inside hub  cup is m ade from 
0.250-inch strip stock, 1¥2 inches w ide. 
A un ique  d ie se t w as designed to “w rap  
u p ” a length  of this strip  in to  a ring. 
D iagram  “G ” shows arrangem ent of die. 
S trip  is in serted  a t  top, shown solid. 
H ere  it rests on a round  m andrel w hich  
is supported  by  an  a ir cylinder suffici
en tly  so th a t as u p p er die descends, first 
action is to  w rap th e  w ork around  upper

h a l f  o f  m a n d r e l ,  a s  s h o w n  by c r o s s  katch-

1X1 U p  t o  t h i s  t i m e ,  a i r  p r e s s u r e  h a s  b e e n  
s u f f i c i e n t  t o  p r e v e n t  m o v e m e n t  o f  m a n 
d r e l ,  b u t  n o w  i t  i s  s e a t e d  a g a i n s t  u p p e r  
d i e  w h i c h  p r o c e e d s  t o  c a r r y  i t  a n d  th e  
w o r k  d o w n  in t o  t h e  l o w e r  d i e ,  b e n d in g  
t h e  l e g s  p a r t  w a y  t o g e t h e r .  C o m p le 
t i o n  o f  t h e  c i r c l e - f o r m i n g  o p e r a t i o n  is 
p r o d u c e d  b y  t h e  s i d e  m o t i o n  o f  t h e  two 
l o w e r  d i e  h a l v e s  w h i c h  a r e  p u s h e d  to 
g e t h e r  t o w a r d  t h e  m a n d r e l  b y  t h e  w edge 
a c t i o n  o f  s u r f a c e s  “A” o f  u p p e r  d ie  as 
i t  m o v e s  d o w n  o n  s u r f a c e s  “B” o f  the 

l o w e r  d i e .
S ubsequen t u p w ard  m ovem ent of top 

die and  m andre l is fo llow ed  by  a strip
p e r w hich  rem oves fo rm ed  ring from 
the  m andrel. Spring autom atically  sep
arates low er die halves. W hile  it seems 
sim ple, th e  trick  he re  is to  get correct 
action  of a ir cushion fo r th e  mandrel.

Pulley “C ”— Assembly: T he above
p arts are p u t to g e th e r by  b ra ss  brazing, 
T his is ju st like co p p e r  brazing  except 
th a t a brass w ire  is m e lted  into the joint 
T he zinc in  th e  brass allows use of a 
som ew hat low er fu rnace  temperature, 
thereb y  increasing life  of furnace ele
m ents an d  low ering  h ea t costs. Brass 
b razing  involves use  of a flux, is suit
ab le  only fo r sho rt flowing distances. 
W here  jo in t design requ ires any length 
of flow, copper is em ployed  (no flux).

Brass b razing  is done in  one of sev
eral continuous electric  furnaces. Facili
ties include  a  60-k ilow att wire mesh 
b e lt  u n it w ith  a 12 -inch  wide belt, 6 
inches vertica l c learance; two 90-kilo
w a tt furnaces w ith  18-inch wide wire 
m esh be lts— one w ith  10  inches vertical 
clearance, th e  o ther 6 inches; and a 100- 
k ilow att ro lle r-hearth  u n it  with working 
area  20 inches w ide, 8 inches vertical 
clearance. A ll units operate  a t a maxi
m um  of 2050 degrees F ah r. Electric Fur
nace Co. supplied  th e  conveyor belt fur
naces, G eneral E lec tric  Co. the roller- 
h earth  un it.

H u b  cup an d  sleeve of Pulley C are 
first assem bled to g eth e r, a brass wire 
ring being  p laced  in  th e  bottom  of cup 
a t  “A” , D iagram  “C ” . This is supple
m en ted  b y  an o th er ring  on the flange 
a t “B” and  a th ird  a t  “C ” around other 
end  of th e  sleeve. E n tire  assembly is 
b razed  in  one operation . Fig. 7 shows 
operator m aking u p  typ ical assemblies 
fo r b razing  and  in  F ig . 8 th e  assemblies 
are be in g  fed  in to  one of the  continuous 
chain -belt furnaces.

A fter b razing  a t  1850 degrees Fahr,, 
assem bled pulley  is restruck  in  sizing dies 
in a  400-ton  H PM  hyd rau lic  press. Dies 
are so designed  as to  “catch” all sur
faces, thus squaring  u p  th e  whole assem
bly.

N ow  inside d iam ete r is rough  and fin
ish b o red  on a 3 -sta tion  ro tary  table pn 
a 2-spindle B arnes d rill w ith  hydraulic 
feed . N ext au tom atic  s tub  lathes are 
em ployed to  m ach ine  th e  outside diame
te r  of th e  hu b , h u b  en d  an d  chamfer 
th e  h u b  opening. T o  m ee t finishing tol
erances, ab o u t 1 /6 4 -in ch  of stock is left 
just enough  to  c lean  up . Keyway r-1

( P le a se  tu rn  to  P a s e  150)
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C h ic a g o ,  C le v e la n d ,  D e tro it , H a rtfo rd , 
St. Louis, Indianapolis, New York, Philadelphia

R E D U C E  YOUlRW&GfSTS
In M achining Stainless Parts

The oil burner nozzle part illustrated above 
is just one example o f the way Carpenter 
Free-Machining Stainless Steels help to reduce 
unit costs in machining Stainless parts. Tool 
breakage was running excessively high on 
this job— as were rejects due to the fact that 
close tolerances, such as on the nozzle hole, 
could not be held uniform. As soon as 
Carpenter Free-Machining Stainless N o. 5 
went on the job improved results were imme
diately evident. The uniform quality of this 
Stainless grade licked production headaches 
and brought costs quickly in line.

Carpenter skills and ingenuity in manufac
turing Stainless Steels date back to the early 
days when we helped pioneer these steels

and invented the Free-Machining grades. W e 
have made it our business to know all about 
these versatile metals and how they can best 
serve the needs of Stainless users. Out of 
this experience has come improved labora
tory and inspection controls that assure con
sistent uniformity in physical characteristics 
and easiest fa b r ic a t in g  qualities for all 
Stainless grades.

Your nearby Carpenter representative is 
ready to help you in planning your new or 
redesigned products. Call him in now, or 
write us at the mill for a copy of our 98-page 
book, "Working Data for Carpenter Stainless 
Steels.”

The C arpenter Steel Company, 139 W. Bern Street, Reading, Pa.



( L e f t ,  a b o v e ) — N e rv o u s  w e ld  m a ch in e  is  sm a ll 
a n d  co m p a ct as sh o w n  h e re  w h e re  it  is  b e in g  

u se d  to  re p a ir  a c ra c k e d  e n g in e  b lo c k

( L e f t ) — A d d in g  n ic k e l b y  th e  n e rvo u s w e ld  
p ro ce ss fo r  p ress fit a p p lica t io n  w h e re  o n ly  a 
fe w  th o u sa n d th s b u ild u p  is  re q u ire d . D e n s ity  
of m e ta l d e p o site d  ca n  b e  co n tro lle d  b y  se le ct

in g  a ir  p re ssu re  and. cu rre n t  va lu e s

ERVOU S welding constitutes one 
of the m ost recen t innovations in  w eld
ing, th e  process em ploying a low voltage, 
high am perage w elder in com bination 
w ith  com pressed air and  a vibrator and 
being especially ad ap ted  for use in p lug
ging holes and  cracks in steel, gray iron, 
m alleable and  alum inum  bronze castings. 
T h e  process also m ay be  used  for adding 
m etal to  in ternal and  external diam eters 
for press fit applications.

T he m achine operates on 110, 220, 
440 or 550-volt, single-phase current. 
T he m etal is app lied  w ith  a pistol w hich 
is equ ipped  w ith  feed  rolls and  a trigger 
arrangem ent for m anual feeding of the 
rod. C om pressed air is supplied  under 40 
pounds pressure an d  also serves as a 
cooling device, th e  p a rt being  trea ted  
being he ld  a t a m axim um  tem perature  of 
125 degrees Fahr.

In  carrying out the  process, th e  surface 
is contacted  by  th e  electrode w hich  may 
be alum inum , bronze or nickel, depend
ing upon the  type  of m ateria l being 
w elded. T he electrode is h eated  to a 
p lastic stage and  the  com pressed air 
breaks it dow n, som ew hat in  th e  same 
way as in the  m etallizing process. T he 
recoil of the  vibrator, or nervous pistol,

actually pounds or forges the  hot m etal 
into the p aren t m etal structure. This in 
volves a com bination of w elding and 
forging of the  structure as it is being bu ilt 
up.

U nquestionably one of the  m ost im 
portan t uses of this new  process is in 
salvaging defective alum inum  castings. 
The fusion is so good and  th e  deposit so 
dense a t th e  po in t of fusion th a t there  
is no apparen t line of dem arcation. T he 
process can also be  used  for p lugging 
holes in alum inum  castings as well as ad d 
ing m etal to alum inum . I t  is sta ted  th a t 
the  deposit is 1  to P /2 per cent m aximum 
of th e  density of the  cast alum inum .

A m idw estern m anufacturing  p lan t 
turn ing ou t bom bsights had  a great m any 
rejects on alum inum  castings. This com 
pany w as using a low  tem perature  zinc 
alloy rod  and  p lugging the  holes by  
w elding and  brazing. T he m ethod  was 
not satisfactory because the  repair w ould

A s  a “ p u tt in g  on”  too l, th e  new  
m e th o d  w o rk s  w e ll. H e re  it  is  b e 
in g  u se d  to  p u t a boss on  an  a lu m 
in u m  p a ttern , sa v in g  m u c h  tim e

not stand A lm nilite p lating  as the joints 
w ould open and  in m any cases lift up.
T his was caused m ainly by the action of 
the  sodium  hydroxide solution used to 
p repare  the  casting for the plating process.

T hree castings, each  one representing 
an average of $75 labor in machine work 
and  w ith  tw o to th ree  blow  holes in each, 
were salvaged. T hese castings were filled 
w ith  alum inum  and  w hen machined it w  
was im possible to d e tect the areas re- as 
paired. At no tim e d id  the temperature ■  
of the  casting or the  area being prepared ij 
rise above body heat. These parts Alumi- a 
lite p la ted  perfectly .

A m idw estern  foundry  was running at £  
only 75 p er cen t of capacity  because of a £  
bottleneck in core boxes. In  th is plant the 0  
sand is p ro jected  in to  th e  core box hit
ting  the  ta rg e t areas w here  the  velocity 
of the  sand form s a hole the  size of a 50 
cent piece from  V4  to  % -inch deep. As 
these holes get d eeper less m etal is added

. . .  a new process with unusual characteristics

By L. E. KUNKLER
President 

M etallizing Co. of Am erica  
Chicago
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A  brand n ew  idea  in  hood construction  
and door arrangement provides easy access  
to en g in es through full double-door open
ings. The fram eless hood is constructed en 
tirely  of formed sheets, thus elim inating  
an g les and stanchions, and affording unob
structed a ccess  to pow er plants. Service  
m en can work on one of the two ind ep en 
d en t pow er units w h ile the locom otive is 
operating on  the other, thus adding to its 
availability . Full description  on request.

I M U RHs>
Equipment
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in  some places to the  casting, so in  order 
to m aintain  uniform  thickness of the 
castings, girls are em ployed to form  out 
th e  core m olds.

This is a  slow  and  expensive process 
as no  h e a t can be  app lied  w hich would 
throw  them  out of dim ension. A crew  of 
pa tternm akers is th en  em ployed to re 
w ork these  ta rg e t areas in th e  core boxes 
w ith  steel or brass. E ach  area takes an 
average of six hours labor and  is no t 
too satisfactory as the  surrounding area 
w here th e  bond  is m ade w ill work away 
again in a short period  of tim e.

F ive core boxes w ith  an average of 
three ta rg e t areas in  each one w ere p re
p a red  an d  com pleted in 4Yz hours, ready 
for service, w ith  th e  nervous w eld  pistol. 
T im e study estim ated  th a t th is would 
have taken 9% days of labor. F u rther 
tests have shown th a t w ith  th e  process 
it is possible to satisfactorily arm or these 
areas w ith  nickel electrode.

A t th is sam e p lan t p a tte rn  fillets were 
also repaired  by th e  new  process. This 
work took only a  few  m inutes com pared 
to horns of tedious labor by  th e  p a tte rn 
m aker, w ho heretofore h ad  to scrape and 
file alm ost endlessly.

Saves T im e and  L abor

A nother p lan t used  the process on four 
pow der loading trays for cannons, w hich 
are approxim ately 4 fee t long by  18 
inches wide. T hese castings contained 
innum erable blow  holes. An actual count 
in one of th e  four castings show ed 392 
holes w ith  an average size of fb -inch  in 
d iam eter and  % -inch deep. These blow 
holes w ould have to b e  drilled out p re 
paratory  to  filling these holes w ith  low 
tem perature  m etal. This w ould take the  
operator tw o days to  com plete, another 
two days to refill th e  holes w ith  a low 
tem perature  m etal and  clean up  the 
areas. This tim e was actually  spent for 
each casting. T he casting w ith  392- 
holes w as finished by nervous w elding in 
6 horns.

In  one case, a casting h ad  a shrinkage 
fissure along one of the  edges abou t an 
inch long. This should have been chiseled 
out, b u t instead, the  operator, m isunder
stand ing  instructions, cut o u t a w edge 
th roughout the  fissure length % -inch w ide 
and  1  inch  long by % -inch th ick , w ith

S e ct io n  th ro u g h  a lu m in u m  n e rvo u s  
w e ld  a t  128 dia m eters. N o te  there  
is  no  lin e  o f d e m a rca tio n  betw een  
w e ld  m e ta l at top  a n d  base m eta l 

b elo w

a hacksaw. W hen  this m istake was dis
covered, the  w edge was filled in  by 
nervous welding. T he inspector took a 
ham m er to test the  deposit, using th e  
wooden handle, and  pounded  it severely 
w ithout loosening th e  bond.

A C hicago patternm aker h ad  an 
alum inum  p a tte rn  on w hich th e  boss had  
been p laced  in  the  w rong location. O r
dinarily, it w ould have been  necessary 
to drill out and  rem ove d ie  boss, leaving 
a recess hole in th e  pattern . T he hole 
would th en  have to be  extended to  re
ceive th e  new  boss in th e  new  location. 
A new  p a tte rn  would have to b e  m ade 
to provide a p lug  to fit this hole. T h en  a 
casting m ade from  the new  pa tte rn  
worked to p roper dimension and  inserted 
in the  p rep ared  hole. N ervous w elding 
was used to p u t the  boss in the p roper 
p lace in a few  m inutes.

An autom otive rebu ilder has repaired  
over 1200  cracked blocks of various types, 
including gas and  d iesel-^w ith  the  nerv
ous w eld m ethod, m any w ith  head  cracks, 
cracks in w ater jackets or across the  valve 
seat. In  every case it has been possible 
to obtain a fill-in w ith  a  very dense de
posit. N ickel rod  is used  for m aking this 
type of repair.

A fiim  in C incinnati h ad  a bell end  for 
a  25-horsepow er m otor w ith  the  bearing

recess m ism achined 0 .0 12 -inch  through 
the diam eter. T his p a r t  w as b u ilt u p  with 
the  nickel e lectrode to  th e  desired  di- 
m ension,' p lus 0 .010 -inch  to  allow  for 
grind ing  to  finish th e  b o re  to the  size 
fo r a press fit. A

A nother p lan t h a d  a  salvage job in- 
volving 600 arm atures w hich  h ad  been , 
m ism achined 0.002. E ach  of these f. 
arm atures w as w orth  $30, an d  the total,!/ 
d iam eter of th e  a rm atu re  w as to finish | |  
0.155. To salvage these  shafts they were I' 
g round u n d er 0.010  on th e  diam eter, and I 
a rough, crater-like surface of 0.005 was! 
ad d ed  to  serve as a  b o n d  fo r the  sprayed 11 
steel. A fter m etallizing  they  were then ll' 
g round  finished.

I t  has been  dem onstra ted  where P  
changes such as bosses, fillets, or dimen-T/ 
sional changes are req u ired  in  an almni- 
num  p a tte rn , th a t th ey  can be  done effi- j 
ciently  w ith  nervous w elding. This is de- 
fined as Iro le  p lu g g in g  an d  it is possible | |  
to p lu g  holes in  a lum inum  and give a 1 
perm anen t bond, in  fact, th e  result is an 
actual fusion. L arg e  as w ell as small holes 
can  be filled quickly  a n d  effectively. The 
process can also b e  called  a “putting on 
tool” b u t in  con trast to  th e  metallizing 
process, a hom ogeneous bond  is obtained, 
in  p lace of a b o n d  re ly ing  upon mechani
cal “keying” fo r its strength.

D ense D eposit, E xcellent Finish

In  using th e  process, as a hole plugger 
or p u ttin g  on  tool, a  num ber of factors 
m ust be  considered— th e  alloy of the 
casting, th e  speed  of th e  machine tool, 
as w ell as th e  tools used. I t is possible jt 
to app ly  a very dense deposit to obtain 
an  excellent finish. Usually there will 
b e  a little  d ifferent analysis to the alumi- 1. 
num  rod th an  th a t of th e  casting or pat
tern . T h e  deposit of the  weld will be 
e ither softer or harder, depending upon 
th e  analysis of th e  casting. The pattern
m aker or th e  m achin is t w ill understand 
this from  his experience in  finishing.

F o r steel, gray iron an d  malleable cast
ings, nickel rod  is used  and  a slight dis
coloration of deposited  m etal from parent 
m eta l m ay be  n o ted , and  the  fill-in will 
be  noticeable in  th is respect. For bronze 
castings, a special b ronze rod is used 
w ith  sm all zinc con ten t, and  there is a 
slight discoloration in tire bronze fill-in' 
H ow ever, w ith  a lum inum  castings there 
is no evidence of discoloration.

T here  is no chance  of h ea t causing 
stress, distortion  or dam age to  the piece.
I t  actually  gives a  fused  bu ild -up  that is 
so close in  tex ture  to  th e  original cast- ] 
ing th a t even X-ray photographs fail to . 
show  th e  fill-in or th e  line  of demarca
tion. Tests show  streng th , as well as re- : 
sistance to  h igh  pressures w ithout leak-

m Ip
J H i

C lo s e u p  o f n e rv o u s  w e ld  pistol, 
co m p ris in g  p o w e r ch a m b e r  and 
p e e n in g  m o to r, m o u n te d  o n  a 
m e ta lliz in g  g u n  case fo r  lathe  
o p e ra tio n . T h is  ty p e  o f se tu p  is 
re co m m e n d e d  fo r  p re p a r in g  shafts 
f o r  m e ta lliz in g  a n d  fo r  aU large . 

sh a ft b u ild -u p  w o rk  *
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oat. Escás

. . .  Because no o th e r  m etal  

has such d e p e n d a b l e  w o r k a b i l i t y

U.  S .  N A V Y  O F F I C I A L  P H O T O

WH E N  the pride of th e French N avy, the  
35,000-ton B attlesh ip  R ich elieu  cam e lim p 

ing into N ew  York Harbor, she proved a w elcom e  
addition to the U nited  N ation s’ F leet. Battered  
and bruised, her arrival presented  the im m ediate  
job of repairing and refitting—and also the prob
lem of providing am m unition for her secondary  
battery of fifteen 152 mm . guns.

The cases for this am m unition are the longest 
of their kind used b y  any ship afloat—three feet, 
seven inches. W ith a head d iam eter of 8.5625" and 
forty pounds in w eight, th ey  were regarded b y  our 
N aval experts as the m ost difficult to m ake. Y et  
thousands of these cases were produced rapidly  
and satisfactorily b y  the R heem  M anufacturing

Company from discs of Anaconda 70-30 Cartridge 
Brass supplied by The American Brass Company.

Brass was specified for this job because no other 
m etal could provide the dependable workability 
necessary for repeated deep drawing operations 
of such proportions—to the accurate dimensions 
necessary for ammunition of this type. Because of 
these unusual manufacturing requirements, the 
16" diameter, .813" thick, 50-pound discs of Ana
conda Brass were supplied to exceptionally close 
tolerance in composition, dimensions, anneal and 
surface finish.

Illustrations of the blanking, an interm ediate 
drawing operation, the disc and a finished car
tridge case, appear on the following

A naco ndA

T H E  A M E R I C A N  B R A S S  C O M P A N Y
G e n e ra l Offices: W aterbury 88, Connecticut • Subsidiary of Anaconda Copper Mining Company  

In  C a n a d a :  A N A C O N D A  A M ER IC A N  BR A SS LTD., N e w  To ro nto , O n ta rio

C o p p & t S -C o p p & i



AS d e sc rib e d  o n  th e  p re ce d in g  p a g e , 152 m m . c a se s  fo r  th e  Battle- 
. sh ip  R ic h e lie u  w ere  p ro d u c e d  f ro m  16" d isc s  o f A n a c p n d a  70-30 

C a r tr id g e  B ra ss . A b o v e  is th e  6 0 0 -to n  p re s s  n o w  u s e d  fo r  blanking 
o u t  la rg e  d ia m e te r  d iscs a t  th e  W a te rb u ry ,  C o n n e c tic u t  p la n t  of The 
A m e ric a n  B ra ss  C o m p an y . A f if ty -p o u n d , 16" d isc , .813" th ick , and 
a  43- in c h  lo n g  f in ish ed  case  w ith  a  h e a d  d ia m e te r  o f 8.5625", are 
i l lu s t r a te d  a t  u p p e r  le f t . A t th e  le f t  is  a  v iew  o f a n  in term ediate  
d ra w in g  o p e ra t io n  on a  h y d ra u lic  p re s s  in  th e  sh o p s  o f th e  Rheem 
M a n u fa c tu r in g  C o m p a n y  w h e re  th o u s a n d s  o f s u c h  c a se s  w ere  pro
d u ced . B e c a u se  th e  m e ta l  fo r  th is  d iff ic u lt jo b  w a s  B r a s s  th e  cases 
w ere  r e p e a te d ly  d raw n , a n n e a le d  a n d  re d ra w n , h e a d e d , tapered, 

d rille d , ta p p e d  a n d  m a c h in e d  w ith o u t  d iff icu lty .

A M E R I C A N  B R A S S  C O M P A N Y
General Offices: Waterbury 88, Connecticut 

Buy War Bonds —Regularly!
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ERE’S an idea that’s working now in Russia.

It may provide emergency electric power in 

conquered lands and liberated countries all over 
the world.

For the Soviet, Cooper-Bessemer built powerful 

Diesel engines, to run efficiently under most diffi

cult field conditions. Each is coupled to a dynamo, 

designed for easy moving. As Russia’s victorious 

armies drive the Nazis back and desolated dis

tricts are recovered, these big power units move 

in. At once, they can supply badly needed electric 

power for military and civilian requirements. They 
f Qfl|Pi need only fuel oil to operate.

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

ft
disc,

neter o i1

shops o:

¡it

Diesel engines by Cooper-Bessemer are the 
heavy-duty long-lasting type, built to do tough 

jobs—on shipboard, in locomotives, in cities, in 
the desert, at remote mines, in the oil fields—driv
ing compressors, generators or pumps. They fill 
thousands of vital war jobs now, will serve in 

thousands of hard jobs of world reconstruction.



Chart shows physical properties 
plotted against hrinell hardness. 
Specification range for SAE-3135 
and SA E-2340 is shown. Hatched  ̂
areas indicate range of the two 

proved, steels

f  T E E 1

i fo u r  'U r d fe c L  Q tâ jfa  D e à iq n e M

STEELS
CON SIDERABLY m ore th an  tw o years 

ago, the  N avy realized the  critical condi
tion confronting this country in the  p ro 
duction of high alloy steels and in order 
to conserve these critical alloying m ate
rials took steps to perm it the  steel m anu
facturers to supply so-called N E  (N a 
tional E m ergency) steels as these w ere 
becom ing m ore readily available than  
steels previously or a t th a t tim e being 
specified.

A program  of substitu ting  alternate 
steels, readily available and obtainable 
from  some stock pile, together w ith  the 
use of N E  steels, th en  in the  process of 
being  roiled, was instigated  in  the  diesel 
engine field, along w ith  similar program s 
being  undertaken for m any other applica
tions. T he policy th en  set up  was th a t 
steels w ith  chem ical properties varying 
from  those specified for steels previously

H ighly stressed parts such as diesel engine studs employ sub- 
M u te  steels in program closely keyed to N a vy  requirements 

and to production problems

By O . L. MESENHIMER
M e ch a n ica l E n g in e e r  

H e a d  o f D e sign  D epartm ent 
O ffic e  In sp ecto r of M ach in e ry , U .S .N . 

C le v e la n d

proved by actual service w ith a given 
engine m odel would be approved for use 
provided th e  physical requirem ents of the  
proved steels are m et by  the  substitutes 
and  th e  parts produced are otherw ise 
suitable for the  purpose in tended  and 
satisfactory to the engine builder.

U nder these conditions and  for the 
parts concerned, the  governm ent was

prep ared  to w aive th e  requirements of 
the  con tract guarantees, if requested to 
do so, un til sucli tim e as full information 
concerning th e  perform ance of these al
tern a te  steels becam e available. However, 
all m anufacturers concerned were re
quested  to expedite  determ ination of the 
processing of these, steels to  insure that 
satisfactory physical properties might be 
obtained and  thereby  remove any re
m aining d o ub t as to  th e ir applicability. 
T hus, as m uch  effort as practicable, was 
to be* m ade tow ard  shortening any waived 
guarantee period  by  actual tests of the 
p a rts m ade of su b stitu te  materials in en
gines in th e  fleet as w ell as in test labora
tories.

As a m atte r for discussion here, cylin
der head  studs have been selected as a 
representative p a r t of the engine for 
w hich a lternate  steels w ere being consid
ered. This is a h ighly  stressed part and 
is subject to severe conditions of opera
tion resulting  ( 1 ) from  the  repetition ol 
explosion w ith in  th e  cylinder (which at 
tim es lifts th e  h ead  from  its seat), (2) 
from  th e  effects of tem perature change,
( 3 ) from  continuous vibration during 
operation  and  ( 4 ) from  th e  personal ele
m en t involved in  th e  process of tightening 
and re tigh ten ing  of cylinder head nuts.

From  actual service conditions, ex
perience h ad  show n th a t SAE-3135 or 
SA E-2340 w ere  w ell su ited  for the pur
pose in ten d ed  w hen  h ea t trea ted  to give 
a m inim um  u ltim ate  tensile strength o 
from  130,000 to  140,000 pounds pet 
square  inch  w ith  a m inim um  elastic limit 
or y ield  streng th  of from  110,000 to 
115,000 pounds pe r square  inch. Mini
m um  elongation in  2  inches was deter 
m ined  to  be  in  th e  neighborhood o: 
to 17 p er cen t w ith  a reduction  of area 
of 50 p e r  cen t m inim um .

These specification requirements are 
tab u la ted  on th e  accom panying ĉhan 
show ing a hardness range  of 260
kernel! fnr SAF.-3135 an d  a
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Transmissioneeretf

The Sign of the 
Dodge Transmissioneer

THE POWER I n  THE JOB
It takes both DV Sheaves and DV Belts to make a Dodge 
Transmissioneered DV drive — the perfect team for delivering  
all o f the power to the job.

Transmissioneered means advanced design in power drives. 
Translated into operating advantages o f the DV drive it means: 
uniform  seating o f belts in grooves, even distribution o f load  
— fu ll contact o f belt with grooves due to concave side w alls— 
fu ll transmission of power without loss — longer belt life  — no 

n __ _ _ _ _ _ _ _  adjustment or lubrication—m inim um  m aintenance.
IS ¥  IS I I I  V Eli) Dodge Transmissioneered D V Drives are clean, silent 

and trouble-free . . .  Call the Dodge Transmissioneer, 
your local Dodge distributor.1
DODGE MANUFACTURING CORPORATION, Mishawaka, Ind. Y

No. 11

b u y  m o r e

WAR BONDS



• STERLING ABRASIVES
Sterlin g  Grinding Wheel Div is io n

O F  T l ^  C L E V E L A N D  Q U A R R I E S  C O M P A N Y
T I F F I N ,  O H I O

e v e r y  s t e r l in g  g r in d in g  w h e e l  w e

The Liberty Bell—let's ring it again!

MAKE IS DEDICATED TO LIMITLESS PROGRESS IN A FREE. UNSHACKLED AMEBK

bäB!=iS

They are coming back wanting job s-th irteen  millions of 
them! Some sixty millions others will have to be trans
feree! from wartime labor to peacetim e employment. 
Never has there been so serious a necessity for economic 
adjustment. Never before has there been such need for 
serious, careful thinking, for not "rocking the boat !

Wartime industry has met every demand for increased 
production, terrific taxation, costly plant conversion, and 
unparalleled acquiescence to wartime regulations. In 
spite of all this, industry still has done a  magnificient job 
of supplying the tools for winning the war.

Industry is proud of its war record. If, in spite of restric
tions, such a  fine job has been done, think of the possi
bilities for peacetime prosperity if some of industry's most 
troublesome handicaps are eliminated!

Industry's problems are those of everyone who works— 
you and you and you! Industry— and it includes every
one in administration, plant, and office— can make pro
gress in an America where "government of the people, 
by the people and for the people" is permitted to remain 
a modem, living truth.

All of us in industry, given a fair chance and freed of 
wartime restrictions, can enjoy high w ages, can create 
markets, invent, produce, sell! W e can advance Amer
ica to undreamed-of prosperity!



293-341 for SAE-2340, the form er being 
specified for some m odels and the latter 
tor others, depending  upon the  design 
characteristics of the  engine. O ther high 
alloy steels are also specified for cylinder 
head studs on other m odel diesel engines, 
such as SAE-X4340. But for the p u r
pose of this discussion, only th e  first two 
proven steels m entioned w ill be con
sidered. I t  should  be po in ted  out, how 
ever, th a t the physical characteristics and 
specified requirem ents a fter heat trea t
ment of these other proven steels are 
near or within the range of those under 
consideration.

From the above, it w ill be concluded 
that no m atter w hat steel is used, pro
dded it is a proper beat-trea ting  grade, 
the heat treatm ent is to be  varied as 
necessary to produce the physical p roper
ties desired. As noted, this applies to NE 
steels as well as to any of the  higher 
alloy steels.

Prior to going m ore or less entirely to 
the use of NE steels, some com parative 
tests were conducted on SAE-3135, SAE- 
2340 and also on SAE-6135, for w hich  
a large stock pile was found to be avail
able, The results of these tests are shown 
on the chart and in T able I.

The chart was m ade up to show u lti
mate tensile strength, elastic lim it or 
yield strength, elongation and  reduction 
of area as ordinates, and  these values 
were plotted against each corresponding 
value of brinell hardness as the  abscissa. 
Hardness of the samples ranged from  260 
to 400 brinell; however, the hardness 
range mainly under consideration was '  
from 260 to 340, which in  tu rn  was sub
divided into two ranges, nam ely, froir 
260 to 290 and from 293 to 340, in  line 
with the specification requirem ents ol

(T o p ,  r ig h t )— P is to n  b e in g  lo w ered  
in to  c y lin d e r  lin e r. N o te  stu d s in  

lin e rs  a n d  crankcase

( B o tto m , r ig h t )— C y lin d e r  head  
b e in g  in sta lle d  o ve r c y lin d e r  head  
stu d s in  lin e r  a n d  crankcase. C le v e 

la n d  D ie s e l D io., G e n e ra l M otors 
C o rp . photos

tire two proved steels.
Fo r com parison, values in Table I are 

listed for approxim ately the averages of 
these three ranges, together with the 
chem ical analysis of the  steels. Physical 
properties for N E-8739 and for NE-9440, 
taken from published results for relative 
diam eters, were plo tted  on the chart and 
are listed in Table 1.

The results of this comparison show 
that NE-8739 falls within the shaderl 
area betw een the curves for SAE-3135 
and SAE-2340 for both tensile and yield 
strength, and the  elongation and reduc
tion of area of this steel is very close to 
th a t of the proved steels. N E-9440 does 
not appear to be as good a steel for the 
purpose in tended, neither does SAE- 
6135, b u t it is concluded that both ol 
these steels could be heat treated so as 
to m eet the m inim um  values of the sped-, 
fication requirem ents. N E-9440 seems 
to show em brittlem ent tendencies, com
paratively, and  none of the  substitutes 
appear to have as high a toughness factor 
as the proved steels.

H ow ever, the  proof of the pudding is 
in the  eating thereof, and up to the pres
ent w riting casualty reports have failed 
to show any increase in failures of the 
substitute steels over that of the proved

( P lease tu rn  to Page  160)

T A B L E  I— S T E E L  C O M PA R ISO N  D A T A

Item S A E -2 3 4 0  S A E -3135  S A E -6135

C hem ica l A nalysis

Carbon ........................................... 0 .3 5 -0 .4 5  0 .3 0 -0 .4 0  0 .3 0 -0 .4 0
................................ 0 .6 0 -0 .9 0  0 .5 0 -0 .8 0  0 .6 0 -0 .9 0
............................  0 .0 4 0  m ax. 0 .0 4 0  m ax. 0 .0 4 0  m ax.

Sulphur ......................................  0 .0 5 0  m ax. 0 .0 5 0  m ax. 0 .0 5 0  m ax.
Nickel ............................................ 3 .2 5 -3 .7 5  1 .0 0 -1 .5 0
Chromium .................................  0 .4 5 -0 .7 5  0 .8 0 -1 .1 0
Vanadium .................................  0 .1 8  desired

0 .1 5  m in.
Molybdenum ............................

Silicon

Basic O. H .....................  0 .1 5 -0 .3 0  0 .1 5 -0 .3 0  0 .1 5 -0 .3 0
Acid O. H . .....................  0 .15  m in. 0 .15  m in . 0 .15  m in.

P hysica l P roperties

Ultimate T . S .................................. 144 ,000  1 4 9 ,0 0 0  1 4 0 ,0 0 0
Yield S...............................................  129 ,000  1-37,000 123 ,0 0 0
Elong. (2  in .) ...............................  20%  20%  19%
Bed. A rea .......................................  60%  60%  58%
Hardness (B .H .) .......................... 320  3 20  3 20
U ltimate T . S..................................  128 ,000  134 ,0 0 0  127 ,0 0 0
Yield s ................................................ 111,000  118,000  111,000
Elong. (2  in .)  .............................. 22%  23%  21%
Red. A rea .......................................  62%  64%  55%
H ardness (B .H .) ..........................  280  2 80  2 8 0
U ltim ate T . S ..................................  135 ,000  141 ,0 0 0  133 ,0 0 0
Yield S ................................................ 119 ,000  127 ,000  117 ,0 0 0
E long. (2  in .) ...............................  21%  2 1% 20%
Red. A rea  ....................................... 61%  u p .;  57%
H ardness (B .H .)   300  goo  300

» T ak en  from  results pub lished  in  M ETA L PR O G R ESS (A  S 
d iam eters.

N E -8 7 3 9

0..35-0.40 
0 .7 0 -0 .9 0  
0 .0 4 0  max. 
0 .0 4 0  max. 
0 .4 0 -0 .6 0  
0 .4 0 -0 .6 0

0 .2 0 -0 .3 0

0 .2 0 -0 .3 5  
0 .15  m in.

148 ,500»
132 ,0 0 0 *  

16% * 
5 7 % * ' 
321  *

129 .000
109 .000  

20% 
60%  
2 80

139 .000
120.000 

18%  
59%  
300

N E -9440

0 .38 -0 .43  
0 .90 -1 .20  
0 .040  max. 
0 .0 4 0  max 
0 .20-0 .40  
0 .20 -0 .40

0 .08-0 .15

0 .40-0 .60  
0 .15  m in.

165.000
155.000  

15% 
52% 
320

145.000
132.000  

18% 
55%  
280

156,500*
144,500» 

16%» 
53% * 
302  *

M. Jo u rn a l) fo r relative

HOIST

CYLINDER HEAD LIF  
EYE BOLT

H O I S T

P I S T O N  LIFT!! 

E Y E  B O L T



T H E  S A M E  R O D  
D O E S  A L L  T H R E E

1 WELDS A C  OR DC

2 WELDS EVERY
STAINLESS ANALYSIS

3 WELDS IN ALL POSITIONS



'J te e v  ( Z A tv it

Alloy Rods Company announces 
availability of a new color chart 
showing the color identification sys
tem of Arcaloy Stainless Electrodes. 
This chart in full color also shows 
chemical analyses of weld deposits 
and welding current ranges for all 
welding positions.

Send for your copy today!

A L L O Y  R O D S  C O .
YORK, PENNSYLVANIA

THE NEW ARCALOY

AC-DC
STAIN LESS STEEL  

ELECTRODES
Industry has long demanded suc

cessful operation of Stainless Steel 
Electrodes with AC current. Tech
nical and metallurgical difficulties 
that at times seemed insurmount
able have held back this develop
ment during 15 years of Electrode 
coating research.

Alloy Rods Company is proud to 
have the distinction of being the first 
to announce one Stainless Steel 
Electrode that performs equally 
well on AC or DC in all positions. 
All Stainless Steel analyses are now 
available for operation on AC or 
DC current.

Arcaloy AC-DC Electrodes have 
exceptionally low spatter loss, 
easily removed slag and instant arc 
establishment. Welds made in the 
flat, vertical and overhead positions 
are of accepted contour. Physical 
and corrosion resisting properties 
will meet all requirements.

Place your trial order now— 
specifying diameter and analysis 
required.



T H E  M O D E R N  constant-pressure 
com bustion gas tu rb ine  in  its sim plest 
form , consists of a compressor, a com 
bustion cham ber, and  a tu rb ine  as ind i
cated  by  th e  diagram  shown in Fig. 2.

T he term  “constant pressure” is used 
to  distinguish th is m achine from  th e  ex
plosion gas turb ine. H ow ever, the  term  
does not ind icate  th a t the  pressure is con
stant for operation a t all loads b u t ra ther 
th a t a steady-flow process is used.

In  th e  constant-pressure 
unit, atm ospheric air is com 
pressed in th e  com pressor to 
several atm ospheres pressure 
and  then  taken  to a com bus
tion cham ber in to  w hich 
fuel is in jected. T he b u rn 
ing  of fuel raises th e  tem 
p eratu re  of th e  com pressed 
air w hich  is then  taken  to 
the tu rb ine  in  w hich  it  p ro 
duces pow er, ju st as super
h eated  steam  produces pow er 
in a  steam  turb ine . T he

produced  (ab o u t tw o th ird s) is requ ired  
to  drive th e  compressor. Only th e  re 
m ainder is available for doing useful 
work.

T he history of th e  p ast tw o centuries 
is replete w ith  records of th e  attem pts 
of m any people to  find a satisfactory 
prim e m over operating  on com bustion 
gases. I t  has been, and  still is, probably  
the  m ost frequen tly  “invented” of all 
prim e movers.

g reater p a r t  of th e  pow er

104

All of th e  early  inventors encountered 
extrem e difficulty' in  obtaining useful 
o u tp u t from  th e ir  m achines. The reasons 
fo r th is difficulty a re  today' quite obvious. 
F o r exam ple, F ig . 3 illustrates the mi®- _ 
m um  tu rb in e -in le t tem perature  at which ,, 
useful o u tp u t can  b e  obtained, plotted 
against m achine efficiency. Modern tur
b ine and  com pressor efficiencies are * 
th e  80 to  85 p e r cen t range, hence useful 
ou tp u t can  b e  ob tained  w ith  temp®' 

hires as low  as about f> 
degrees F ahr.

F o rtuna te ly  th e  output 
the gas-tu rb ine power pi®* 
increases very rapidly “ 
tire tu rb in e  in itial temp® 
ture is increased, or as 
com pressor in le t temp® 
tu re  is decreased. This 9® 
is illu stra ted  in  Fig. 6 ® 
w hich  are  show n progi^ 
sively th e  effect of decrrai 
ing  th e  compressor-®^
tem pera tu re , an d  increa 
the  tu rb in e -in le t tern

/ t e e 1

re

COMBUSTION GAS TURBINE ■ 
LOCOMOTIVE

SEVERAL ELECTRiC ¡Pnay v

F ig .  1— T w o  p ro m is in g  f ie ld s  fo r  gas tu rb in e s  are in d ica te d  here  b y  M r. S a lis b u r y  as he  
p o in ts  to  a d ra w in g  o f a p ro p o se d  4 5 0 0 -h o rse p o w e r lo co m o tive , w ith  a m o d e l fo r  a  3000- 

h o rse p o w e r gas tu rb in e  fo r  sh ip  p ro p u ls io n  in fo re g ro u n d

û

• • • cause en- -

By J. K. SALISBURY
T u rb in e  E n g in e e r in g  D iv is io n  

G e n e ra l E le ctric  C o . 
Sch e n e c ta d y , N . Y .

neers to p re d ic t im portant f ie ld s  in p o stw a r ca rg o  and trcws- 
ir t  a ircra ft. A p p ro a c h  to lim it o f g a so lin e  en g ines  comes in 

zes (2 0 0 0  to 8 0 0 0  h o rse p o w e r) a t w h ich  g a s  tu rb in e becomes 

a h lv  e ffic ien t n n w û r  c o u r r a



PRODUCTION L INES

4 s  ©STUC© seam less steel tub
ing is used on the production  
line of the M urray Corporation  
of Am erica.

Ammunition boxes for army bombers, showing use 
of tubing for handles.

(Left to  right) An ammunition box handle, clamps ^  
for Hydraulic Landing gear on a pursuit plane and 
side handle for ammunition box.

O S T U C O  s p e c ia l  q u a l i t y  tu b in g
g iv e s  " w h a t  it ta k e s "  fo r  e f f i c i e n c y . . .

Since long before the war, o s tu c o  has produced 
seamless steel tubing for many unusual, out-of- 
the-ordinary ap p lica tio n s. T his p ractica l ex
perience has contributed materially to o s tu c o ’S 
reputation for special quality , and the continued 
maintenance of a long-established record for low  
rejects. This experience shows up most on pro
duction lines where “bugs” are forestalled by the 
use of quality tubing —  where o s tu c o ’s careful 
attention to surface requirements, dimensional 
specifications and machining properties gives 
what it takes” for efficiency.

Experienced sales representatives offer you the 
services of expert engineers who have been instru
mental in developing special quality  seamless and

electric-weld steel tubing. The ostuco sales office 
in your territory is set up to serve you. Take ad
vantage of it at any time.

T H E S E  S A LE S  O F F IC E S  A R E  R E A D Y  TO S E R V E  Y O U
Chicago 6, Illinois..................Civic Opera Bldg., 20 N. W acker Drive
Cleveland 14, Ohio....................................................1328 Citizens’ Bldg.
Detroit 2 , Michigan...........................................  2857 E. Grand Blvd.
Houston, Texas............................................... ..- ............. 1006 Washington
Los Angeles, Calif................................. Suite’200-170 So. Beverly Drive

Beverly Hills, California
Minneapolis 2 , Minn......................................................308 Thorpe Bldg.
Moline, Illinois.............................................................225 Fifth Ave. Bldg.
M ontreal, Quebec, Canada................................ 3735-3745 St. James St.
New York City 17, N. Y.................................................... 70 East 45th St.
Philadelphia 9, Pa............................ .................................123 S. Broad St.
Syracuse, N. Y..................................................................501 Roberts Ave.
Toronto, Ont., Canada.................................................. 77-79 Front St. E.
Tulso 3 , Oklahom a......................................... 604 Tulsa Loan Bldg.
Vancouver, B. C., Canada..............................................1016 Mainland St.

TH E OHM SEAM LESS TU BE COM PANY /
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



SIMPLE GAS TURBINE PLANT

THROTTLE TEMPERATURE 
REQUIRED FOR ZERO 

NET OUTPUT

20 0 0 1200

BUCKET TEMPERATURE 
FOR A SINGLE STAGE 

TURBINE

° 5 0  60  70 80
Ï0MPREESS0r)  EFF.CIENCT

ture. F ig. 6 assumes, for convenience, that 
th e  flow and  specific h ea t of th e  fluid 
have such values th a t the  tem perature  
change represents num erically th e  ou tpu t 
in horsepow er ( th e  flow w ould be  10 ,- 
600 pounds p er hour w hen using a ir) . 
T he tem peratures as chosen are arb i
trary.

T he outputs are shown on bo th  a theo 
retical and  an “actual” basis, the  theo
re tical and actual bases being 100 per 
cen t and  80 per cent m achine efficiency, 
respectively. T he circled figures indi
cate clearly th e  rap id  decrease in the  
ratio of the  gross to th e  net turb ine 
pow er, as well as in  th e  m achinery 
pow er to ne t pow er ratio. I t  is to be 
n o ted  also th a t the  ratio of actual to 
theoretical net pow er increases very 
rap id ly  as the tu rb ine-in le t tem perature  
is increased and  th e  com pressor-inlet tem 
peratu re  is decreased.

E arly  M achines Bulky

T he early inventors w ere forced to 
use m achines of trem endous size because 
of lim itations in  m achine efficiency and  
tem pera tu re. This fact is illustra ted  in Fig. 
4 w here the  air ra te  ( analogous to steam  
ra te )  of a gas tu rb ine  is p lo tted  against 
m achine efficiency for various turb ine- 
in le t tem peratures. These curves as
sum e operation  a t th e  pressure ratio  re 
qu ired  to  give a constant tu rb ine-bucket 
tem pera tu re  of 1100 degrees Fahr. in  a 
single-stage tu rb ine such as the  G eneral 
E lectric  Co. contem plates in its present 
developm ental work. W hereas th e  early 
experim enters w ere forced to use cycles

P ig . 3— (A b o v e , le f t ) — M in im u m  
tem p era tu res fo r  u se fu l o u tp u t

F ig .  4— (A b o v e , r ig h t ) — R e la tio n  
o f a ir  rate to m a ch in e  e ffic ie n cy  

fo r  v a rio u s tem p era tu res

having air rates h igher than  200 pounds 
p e r horsepow er-hour together w ith  m a
chinery w hich  was consequently very 
bulky, the  m odern gas turb ine  w ith  its 
h igh  efficiency m achinery and  high 
initial tem peratures is able to operate 
a t air rates of less than  one qu arte r of 
this value.

T h u s  p ro g ress in  a e ro d yn a m ic  d e sig n  
a n d  m e ta llu rg y , re su lt in g  in  better e ffi
c ie n c ie s  a n d  h ig h e r  in le t  tem p era tu res, 
has d e fin ite ly  b ro u g h t the p h y s ic a l s ize  
o f th e  gas tu rb in e  in to  the range of p ra c
t ic a b ility .

W hen designed for m odern conditions 
of tem perature  and efficiency the  gas- 
tu rb ine  pow er p lan t is extremely com pact, 
ligh t in  w eight, and  approaches- in effi
ciency some of the other m odem  prim e 
m overs. This com pactness and  sim plicity 
in design is, in fact, one of its ou tstand
ing virtues.

T he T urb ine: T here  are several pos
sible arrangem ents of the tu rb ine  in a 
com bustion gas-turbine pow er p lan t, all 
of w hich  are theoretically  identical in 
therm al efficiency. Furtherm ore, it  is pos
sible to  use e ither a single or m ultistage 
tu rb ine  of any type. T he prim ary  ob 
jective is bo th  high p lan t efficiency and 
com pactness.

T h e  G eneral E lectric  Co. has chosen

SIMPLE GAS TURBINE PLANT

AIR RATE VS MACHINE EFF’Y 
FOR VARIOUS THROTTLE 

TEMPERATURES

BASED ON 1100° F BUCKET 
TEMPERATURE IN A 
SINGLE STAGE TURBINE

TURBINE EFFICIENCYCOMPRESSOR

a single-stage tu rb in e  of the impulse type 
w hich, a lthough  adm ittedly somewhat 
lower in efficiency th an  a multistage tur
bine, has the  com pensating advantage 
of perm itting  h igher initial turbine tem
peratures. T he expansion through the 
tu rb ine  occurs in a single step and results 
in a large reduction  of temperature be
fore th e  h o t gases com e in contact with 
the buckets. T he only parts which are 
subjected  to th e  m axim um  temperature of 
1600 degrees F ahr. are those which are 
stationary and  w hich  have relatively low 
stresses.

T he m ost h igh ly  stressed part of the 
m achine, nam ely  th e  w heel and buckets, 
is sub jected  to a m uch  lower tempera
tu re  w hen  a single stage is used.

O perating  C haracteristics: For illus
trative  purposes, th e  basis of nearly all 
of th e  calcu lated  d a ta  is a nominal tur
b ine an d  com pressor efficiency of 80 per 
cqnt. Sm all variations of these efficiencies 
will not seriously effect th e  relationship 
of the  characteristic  curves in  the com
parison of various cycles. In  most cases 
the  cycle p ressure drops have been 
neglected . Since pressure  drop is ex
changeab le  for com pressor or turbine effii 
ciency, th e  fuel consum ption data pm- 
sen ted  herein  w ould  req u ire  higher effi
ciencies than  80 p e r cen t in  accordance 
w ith  the  m agn itude  of th e  cycle pressure 
drops. F o r an actual design it is, of course, 
essential th a t th e  m inor variations, sue. 
as variable  specific h eat, rehea t factor, 
presence of th e  sm all q uan tity  of fu | 
pressure drops, etc ., be  properly take! 
into account in order th a t th e  output

II

NOTE:
COMPRESSOR AND 
TURBINE EFFICIENCY 
ASSUMED TO BE EQUAL 
COMPRESSOR INLET 
TEMP = 8 0 "  F.

DESIGN
PRESSURE
RATIO



In Cleveland's big Public Hall this October 16th 
the metal industry will meet to take stock of its 
present tremendous fund of information during 
the 26th annual National Metal Congress and W ar 
Conference Display.

To knit together these developments of the war 
years as a compact design for tomorrow, some 
30,000 metal men will attend this five-day meet
ing. They will see more than 300  exhibits devoted 
to new improvements in metals, processes, prod
ucts and equipment.

They will hear more than 150 technical and 
practical lectures prepared by nearly a thousand 
metal experts under the direction of five great 
national societies. This is the metal industry's 
26th annual postgraduate course on metals, with 
the emphasis this year on the design for tomorrow.

You are cordially invited to attend.

Your only entrance fee will be your interest in 
metals. Pack your problems — come prepared to 
partake of the expert knowledge available — to 
participate in wide-open technical sessions. Come 
prepared to see scores of operating exhibits and 
to discuss what's new with the engineering experts 
of more than 300 companies.

Make your hotel reservations now through the 
Housing Bureau, c /o  Cleveland Convention & 
Visitors Board, 1604 Terminal Tower, Cleveland 13 
Ohio.

For Exhibit Space
Certain choice display spaces are still available 
even though 300 companies have already re
served space. For complete information on dis
plays, wire collect to American Society for Metals, 
7301 Euclid Avenue, Cleveland 3, Ohio.

NCE
rith the A m erican W eld in g  S ocie ty , the Iror 

e of M ining and M etallurgical Engineers 
for E xperim ental S tress Analysis.!



COMBUSTION GAS TU R B IN E

R ELA TIV E OUTPUT VS COM PRESSION PR ESSU R E  

(N O N 'IN TER C O O LED  COM PRESSOR)

ASSUM PTIONS-

I EFF*Y OF TU R BIN E AND 
COMPRESSOR BOTH CONSTANT 
AT 8 0 %

2. NO P R ES S U R E DROPS IN TH E SYSTEM  
3 WEIGHT OF F U E L  N EG LIG IB LE  r

COMPARED TO WEIGHT OF AIR
4. 8 0 * F IN LE T  AIR TEM PER ATU R E
5. SPECIFIC  HEAT CONSTANT AT 

.2 4 B T U / L 8 / * F  .

lOOO*F

8QQ*F

COMPRESSION P R ES S U R E -  ATM O SPHERES

FOR CONSTANT FLOW POWER IS PROPORTIONAL TO TEMPERATURE CMAN6*

/THEORETICAL BASIS IS 100% TURBINE AND COMPRESSOR « e lr'iF N C * )  
V 'ACTUAL' BASIS IS 8 0 %  TURBINE AND COMPRESSOR E FF  C

T - $  DIAGRAM T U R B I N E  R O W E R  C O M P R E S S O R  P O W E R  N E T  P O W E R )  R * T , 0

600 * 400

750 1 50

MACHINERY
NET

1650
50 ©

500 500

625 175

MACHINERY
NET

1425 . 
175 ‘. ©

CO M PA RISO N  OF F U E L  RATES 
FOR

1 C A S  TU R B IN E  PLA N T
2 4 5 0 0  h p  s t e a m  p l a n t
3 25,000* KW STEAM  PLAN T
4 1500 H P D IE S E L  ENGINE

N O T E . A L L  C O R R E C T E D  TO
F U E L  HAVING 18,500 B TU /LB

P E  S ig n ¿_R£G£NEftArr>ft ___ * ,
I9%" I

—£ ^ 0 0 0  KW 8251 R G-900*-1 5 “ S TEA M  P L A N T  

— S u p e r c h a r g e d  1500 HP O lE S E L

the m achine w ill b e  as predicted . This 
is tru e  to a greater extent for the  gas- 
tu rb in e  p lan t th an  for a steam  p lan t be 
cause of th e  “leverage” resulting from 
th e  large ratio  of m achinery pow er to 
n e t pow er, and  th e  com paratively short 
energy range w hich is used.

M any V ariables Involved

Fig . 5 shows the  m anner in w hich the 
n e t ou tpu t a t tire coupling varies as the 
pressure ra tio  (hence  speed) varies, for 
various in itial tem peratures. N ote tire 
rap id  decrease in pow er as the  in let tem 
p era tu re  is decreased. T he variation in 
pow er is approxim ately linear w ith  re
spect to  pressure ratio  over p a rt of the 
range. In  an actual gas-turbine p lan t it 
is desirable to  reduce th e  tem peratu re  as 
th e  speed  (p ressure  ra tio ) is reduced  in 
o rder th a t excessive b ucket tem peratures 
w ill n o t be  encountered. This reduction  
in  speed also im proves th e  therm al p er
form ance. T he actual operation curve 
w ould, in F ig . 5, cu t across the  various 
tem pera tu re  lines as tire p ressure ratio  is 
decreased , in  th e  m anner ind ica ted  by 
th e  dash  line.

M any variables are involved in the  
study  of th e  gas-turbine pow er plant. 
O dd ly  enough, th is sim plest of all pow er 
plan ts offers so m any alternative m eth 
ods of operation  th a t a clear conception 
of th e  in terrela tionship  of all of the 
variables is ra th e r difficult to obtain. In

F ig .  5— (A b o v e , le f t ) ^ - N e t  out

p u t as a fu n c t io n  o f o p era tin g  
pressu re

F ig .  6— ( T o p ,  r ig h t ) — E f f e c t  of 
tem p era tu res a n d  m a ch in e  e ffi

c ie n c y  on  p o w e r o u tp u t

F ig .  7—  ( B  ottom , r ig h t ) — C  om - 
p a riso n  o f fu e l ra tes fo r  g a s-tu r
b in e , ste a m -tu rb in e  a n d  d ie se l 

p la n ts

fact it  is nearly impossible to present a 
clear, concise, g raphical p ictu re  of all 
of these variables in sim ple form.

T he gas-turbine pow er p lan t in  opera
tion can be  affected externally only by 
change of th e  fuel supplied  or of the  
speed. T h e  form er can  be  controlled 
autom atically  or otherw ise th rough  a 
fuel pum p or th ro ttle  valve, w hile  the 
la tte r is controlled by  th e  character of 
the  load applied  to th e  gas-turbine 
coupling. These two variables— speed 
and  fuel— therefore represen t th e  m ost 
logical ones against w hich  to illustrate  
th e  characteristics of th e  pow er plant.

Application of G as-T urbine Pow er 
P lant: In  considering th e  possible a p 
plications of th e  gas-turbine pow er p lan t, 
one of th e  first questions likely to  arise 
in th e  m inds of engineers is “H ow  does 
its efficiency com pare w ith that: of other

prim e m overs?”
Fig . 7 shows a com parison of the fuel 

rates of a gas-turbine pow er plant (de
signed for six atm ospheres pressure and 
1600 degrees F ah r, tem perature) with 
steam  plan ts an d  a B uchi supercharged 
diesel, a ll co rrected  to th e  sam e fuel heat
ing value. I t  m ust be  em phasized that 
again pu re ly  arb itrary  values of com
pressor and  tu rb in e  efficiencies have been 
chosen, nam ely 80 p e r  cen t a t rated  load. 
Pressure drops an d  auxiliary power have 
been taken in to  account. Increase of the 
efficiency level w ill rap id ly  reduce the 
fuel rate . Fo r these  assum ptions, Fig. i 
indicates th a t b o th  th e  steam  plant and 
the  diesel p lan t exceed th e  gas-turbine 
p lan t in  overall fu e l econom y. I t  must 
be rem em bered , how ever, th a t th e  pres
ent gas-tu rb ine  pow er p lan t has as its 
chief v irtue  n o t good fuel economy but 
ra th e r sim plicity, com pactness, lightness 
of w eight, and  an  alm ost com plete ab
sence of auxiliaries. In  these it has no 
peer.

A lthough th e  diesel p lan t a t first glance 
appears to  be  m ost ou tstand ing  of the 
plan ts show n, several facts m ust be con
sidered. W hile  som e diesel p lan ts have 
been  an d  are operating  on th e  heavier 
and  cheaper fu e l oils, by  fa r  th e  greater 
p roportion  of th e  users p re fe r to  use the 
h igher grade ash-free diesel fuel intended

(P le a se  tu rn  to P a g e  146)
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YOUNGSTOW N

*  RIOR to the present em ergency it  
was considered an im possibility to produce 
narrow strip to exacting specifications on any of 
America's w ide strip mills;- but Youngstown's 
sk illed  workmen, chem ists and metallurgists 
proved otherwise.

M achine gun belts of w ebbed fabric cluttered  
up precious space inside planes and tanks, and 
were apt to jam gun mechanisms at critical 
moments. So American engineers designed a  
sim ple little clip of high carbon steel. Each 
clip  interlocks over two cartridges, and links 
them into a continuous flexib le belt, so unvarying 
in dim ensions that it flows through a 5 0  caliber 
gun like "greased lightning" ,--as high as 8 0 0  
shots per minute.

For these links, Youngstown is supplying steel 
strip--has already furnished enough to make 
many, many m illions of cartridge belt clips. 
Every coil of this strip must m eet rigid specifica
tio n s -- .001 inch variation in gauge in each coil 
and not over .0 0 2  for all strip furnished-- 

exactly the right tensile strength, elasticity  
| ^ \  anc* f°rming properties.

By producing flat-rolled steel to these  
exacting specifications for Victory, 

Youngstown has proven its ability 
to fulfill your peace time require

ments in the post-war period.

Y O U N G S T O W N
T H E  Y O U N G S T O W N  S H E E T  A N D  T U B E  C O M P A N Y

Y O U N G S T O W N , O H IO
M anufacturers of

C A R B O N  - A L L O Y  A N D  Y O L O Y  S T E E L S
B a r, F h f  T u b " la r  P r° d u c ts - S h e e ts  - P la te s  - C o n d u it  - 
B ars - E le c t ro ly te  T in  P la te  - C o k e  T in  P la te -  R ods - W ire  - 
N a ils  - T ie P la tes  a n d  S p ik e s  - A lloy  a n d  Y o loy  S te e ls .



★ This recently installed NT Lectromelt, doing 
daily duty in a West Coast ingot mill, pours heats 
of 15 to 20 tons. It was chosen because of its ease 
of operation, economy and dependability.

By reducing th e tim e b etw een  heats, Lectro- 

m elt’s top  charge features increase ton n age per  

m an hour. T o p  charge type Lectrom elt furn

aces are d e s ig n e d  to  m e e t  y o u r  n eed s  fo r  

m eltin g  quality steels and irons. T h ey  are 

available in  sizes ranging from  100 tons to  

250 poun d s.

FU RN A CES  

*  *  *

I T T S B U R G H  L E C T R O M E L T  

U R N A C E  C O R P O R A T I O N  
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E L E C T R I C  F U R N A C E  P I G  I R O N
Electric furnaces in Europe used for smelting iron ore are cylin
drical crucibles with gas-tight tops. O ne day's output always 
remains in hearth and insures uniform metal at each cast. 
Highly basic slags are carried. O ne ton of pig made with 700 
pounds of inferior fuel, 2000 kilowatts of energy and two 
man-hours of labor

Electricity a Com petitive F actor

By
STANDARD ferrom anganese and  pig 

iron may be produced  e ither in the 
blast furnace or electric  sm elter; the re la
tive cost of electric cu rren t and  fuel is 
usually the determ ining factor. This 
ratio is definite and  fo r the  purposes 
of this discussion it m ay be stated  th a t 
these conditions are on a parity  when 
the cost of 1  kilow att h o u r equals that 
of 2 pounds of coke. A llm and has 
maintained that the  electric pig iron fu r
nace will begin to com pete w ith the 
blast furnace w hen 1920 kilow att hours 
(or 2300 kilowatt hours if th e  furnace 
gases are taken into account) are cheaper 
than 0.7-ton of coke. I t  should be  no ted  
that these form ulae re fer to  standard  
coke. The fact is that fuel for the elec
tric furnace may consist of one-th ird  
metallurgical coke and the  balance of 
coke breeze, lignite or other inferior 
materials.

CHARLES HART
President 

D e la w a re  R iver Stee l C o . 
C h ester, Pa .

m ethods of arc heating, b u t none was 
successful un til three Swedish engineers 
perfected  them . T he high shaft furnace 
is still in use in th a t country, due to its 
com m ittm ent to the use of charcoal as

Manufacture of ferrom anganese in 
Europe finds the use of electricity to be 
a competitive factor. D ue to th e  ch eap 
ness of water-driven pow er plants, the 
cost per kilowatt hour m eets th e  con
ditions formulated above, and  th e  pres
ent low-shaft types of furnaces w hich 
now predominate in E urope are in te r
changeable for the  production  of ferro
manganese and p ig  iron. T here  has 

,been a large production of the form er 
metal over the last several years. An 
American company sm elted ore originat- 

0 mg in Africa in electric furnaces operated  
1,1 in Norway. D ue to w ar interference, 

this operation has been  transferred  to 
American furnaces in w hich the use of 
water power is m andatory  from  a com 
petitive phase.

Production of pig iron electrically is 
concurrent w ith  the  perfection of the 
lynamo, and it is to  this m achine that 
>ur high production of electrically m ade 
products is a ttribu tab le . A ttention to 

HI)III1 he electric sm elting of iron ore dates 
tom  the beginning of the  present cen- 

IJ1 11 ury, in the  first decade of which in- 
mmerable designs of furnaces w ere of- 

red for this purpose.
These furnaces employed various

E le c t r ic  p ig  iro n  fu rn a ce  located  
at D o m n a rfv e t, Sw e d e n

From  a p ap e r  p resen ted  a t th e  gene ra l m ee t-  
,,»g of th e  A m erican  Iron  an d  S tee l In s titu te , 
few York.

a fuel. These designers, after many 
trials, developed a furnace with a shaft 
p laced  upon the  dome of a relatively 
large hearth  through the roof of which 
as m any as 12  electrodes w ere inserted. 
T he gases w ere exhausted and cleansed, 
and  a portion recycled through the 
tuyeres in the  furnace which had  been
so p laced  th a t the  incoming gases had
a cooling on the  hearth ’s roof as well 
as some reducing effect on the descend
ing stock. In  the  low  shaft type, two
E uropean  furnaces dom inate the field
and  are  used  all over the  E astern H em i
sphere. The Tysland-H ole or Spiger- 
verk furnace, originated in Norway, and

owned by “Electrokem isk” . Its prin
cipal com petitor is the Germ an con
trolled Siemens Halske furnace. These 
furnaces produce, by  long odds, m ost of 
the electric pig iron of Europe, with 
com petition from various other low shaft 
furnaces of w hich little is known. These 
predom inating furnaces in th e  case of 
pig iron production are essentially large 
cylindrical crucibles w ith gas-tight tops. 
T he electrodes for the  12,000 kilowatt 
am pere furnace usually of a d iam eter ap
proaching 43 inches are placed vertically 
in the furnace at the  angles of an equi
lateral triangle.

T he N orw egian type uses the Soder- 
berg  electrode exclusively. These furnaces 
are lined w ith  Cham otte brick in their 
outer rings, fu rther improved by the use 
of Radex or m agnesite brick where con
ditions require greater heat resistance. 
The lining is fu rther protected by the 
m ethod of filling the furnace w hereby the 
stock lies against the lining, and serves 
to pro tect it  as well as afford less strain 
on th e  electrodes. The erosive action of 
the active b a th  is fu rther abated by an 
increased dep th  of the hearth  or well. 
A t least one day’s p roduct remains in the 
furnace at all times, which produces the 
same effect as our American m etal mixers, 
and has the further advantages of 
electric control and prom pt additions of 
stock to m eet emergencies. I t  is possible 
to m ake these alterations as the occasion 
arises, and  the m etal coming from the 
electric un it is far more regular than that 
obtainable from our m ost m odem  blast 
furnaces.

Carbonaceous Fuels Used

The furnace under discussion can be 
operated under varying electric loads 
w ithout m aterially affecting its output. 
Fo r this reason it is an “electric equal
izer” as well, and ties in well w ith the 
electric current which prevails in the 
larger integrated steel plants. D ue to the 
size of the  m odem  walls, these electric 
fumaices can  stand for hours even though 
the electric input be m aterially lessened. 
This furnace can readily handle pyritic ag
glomerates or o ther high-sulphur m ate
rials as a t Im atra, Finland, w here these 
residues containing as m uch as 1  per cent 
of sulphur yielded pig iron containing less 
than 0.01 p er cent of this element. The 
plant is operated on a guarantee of minus 
0.03 p er cent.

This result is due to the facts that these 
slags can be m ade highly basic and 
■that additional heat may be ob
tained quickly by the  simple movem ent 
of an electric switch. In  the m at
ter of fuels, anything carbonaceous will

111



JLh e  in v ita tio n  to  participate  

in  th e Shafer A ch ievem en t Awards b y  su b 

m ittin g  ideas you  m a y  h ave for th e extended  
use or im p rovem en t o f Shafer C oncavex Self- 

A ligning R oller B earings has been m ade three 

tim es already.
B u t th e final day  w hen  entries can  be ac

cepted  is close at hand. I f  you  

in ten d  to  su bm it an en try , w e  

su ggest you  do so w ith ou t delay.
B ecause o f th e im portance o f  

bearing perform ance to  th e  m a 
ch ines responsible for th e  in d u s

trial security  and w elfare o f A m erica in  the 

days ahead, w e b elieve  it  w ill be a signal 

honor to  an y  m an w hose en try  receives an 

award. W inners o f  th e aw ards w ill be named 

as soon as possib le after Sep tem ber 1st, 1944, j 

in  m agazines w ith  n a tio n a l circulation .

We are sincerely  concerned  to  secure sue!

id e a s  . . . th e  b e t t e r  t o  serve  

m a n u fa c tu r e r s  a n d  o p era to r  

o f  m a c h in e s  in  t h e ir  q u est  

for m ore efficient and  econom i

c a l o p e r a t io n  in  t h e  trying  

days after th e war. In  th e  faV. S. Pat. Off.



ł

lv* not later than September 1st, 1944

of the am azing teelmnlrurmal łU„ł *  • . • .of the am azing technological progress that 

has resulted from th e exigencies o f the war, 

we believe th a t in the contacts thousands o f  

engineers and technical m en have had with  

Shafer Bearings, som e of these men m ust 

have developed new uses for Shafer B ear

ings, or found w ays o f im proving their de

sign, m anufacture, application or servicing. 

In order that such ideas m ay not be lost to  

us. and through us to  m achinery users in >

general, w e h a v e  in s t itu t e d  th e  Shafer  

Achievem ent Awards.

merit in whatever ideas are submitted as 

valuable contributions to the art of design, 

manufacture, application or use of Shafer 

Self-Aligning Bearings. The opinion of the

judges will alone determine the relative merits
■

of any ideas submitted and all decisions of the 

judges will be final. In the event of any ties, 

identical or duplicate awards will be made. 

The Shafer Bearing Corporation reserves the 

right to adopt or make use of any ideas sub-

—
It must be remembered that som etim es

All suggestions and ideas will be judged ♦ simple ideas prove to be the m ost worth-

by the follow ing authorities: * while ideas. Ideas o f seemingly limited ap-

J O H N j .  s c h o m m e r ,  Professor o f in d u s tria l ch em istry , .  plication m ay point to  a principle o f great
Illinois In s titu te  o f Technology. N arm nalfv recvvw'wivg».!

value. An extended or com plex presenta-

tion is not required. There
*are no lim ita tio n s as to  

eligibility o f entrants or

Illinois In s titu te  o f  Technology. N ationally  recognized au th o rity  
on industrial processes and engineering design.

P H IL L IP  C.  H L N T L E Y , Form erly 
tiead of M echanical Engineering De- 
partm ent, now H ead of Civil Engineer
ing D epartm en t, Illinois In s titu te  o f 
Technology. W idely know n engineering 
consultant.

C H A R L E S  A . N A S H , Associate Pro- 
lessor E lectrical Engineering, Illinois t o 

ile 'o f Technology. An A u tho rity  of 
d p rac tical experience in E lectrical 
M echanical Engineering.

ARTHUR H. W ILLIAMS, Vice-
President, *« charge of Engineering, 
Shafer Bearing Corporation.

.
m i

The Basic Shafer Idea. S h a fe r  
C o n c a v c x  S e l f - A l ig n in g  B e a r in g s  . . . 
n e i t h e r  b a l l  n o r  r o lle r  b e a r in g s  . . . 
c o m b in e  t h e  a d v a n t a g e s  o f  b o t h .  A
S h a f e r  B e a r in g  u t i l i z e s  t h e  e f f e c t iv e  
c o n t a c t  a r e a  o f  a  b a l l  m a n y  t im e s  i t s

Awards as sta ted  above w ill 

be m ade according to the

. a t  l  U l f t M U l  a  n a t i  m a i l  J  n m ' - o
   . . y e t  i t  e l i m in a t e s  s u c h  a  b a l l ' s  1
in e f f e c t iv e  m a s s  . . . p r o v id in g  a u t o -  
m a t i c  s e l f - a l i g n m e n t ,  h ig h  r a d ia l  
lo a d  c a p a c i t y ,  a u t o m a t i c  e n d - t h r u s t  
a b s o r p t io n ,  s u p e r io r  s h o c k  j

form o f entry. However, 

the time limit cannot be
' ■. ;; ■ j

extended beyond Septem-
:

her 1st, 1944, in justice to

the men who already have
,

entered their ideas and are
■

aw ailing the jury’sdeeision.
Ionaand

m 'i .M■ .
hr  further

■
ards Com

Address your entries or requests
...,• .. y. ■ ■>

Shafer Achievement



answ er. T he absence of th e  h igh  shaft 
e lim inates th e  b last fu rnace d em and  for 
strong cokes, inasm uch as th e  carbon  of 
the fuel is only a reducing  agen t and  a 
fu rn isher of carbon fo r th e  im pregnation  
o f th e  pig iron. A nthracite  coal, brow n 
coal, lignite, and  even p ea t coke is readily 
usable. All th e  h e a t req u ired  for the 
chem ical reactions is supplied  by  th e  
electric  energy. C alcite stone is th e  p re 
fe rred  flux, although  dolom ite w ill suffice 
as w ell. P recalculation  is p referred , in 
th a t the  useless C 0 3 is elim inated. T he 
m atte r of flux has reached  such refine
m en t th a t in  som e cases calcium  ferrite  
m ade by the  Rolfsen process is substitu ted  
fo r th e  na tu ra l fluxes. T he gases obtained 
are app licab le  to any use o ther th an  a t  
the  furnace itself, in th a t they  are n o t re 
cycled or need ed  fo r steam  producing  p u r
poses. A bout 20,000 cubic  fe e t of gas 
p e r ton  is o b tained  w ith  a h ea t value 
of 260 B.t.u. p e r  cub ic  foot. T herefore  
5 ,000,000 B .t.u. p e r  to n  of iron are m ade 
available for o th e r uses, as against a  ne t 
ob tained  from  the  m ost m odem  b las t fu r
nace of 3,500,000 B .t.u. p e r ton.

vails. P ittsbu rgh  is th e  fron t row  ex
am ple of th is p lan , du e  to  its proxim ity 
to the  Connellsville beeh ive  coke oven 
operations. No one could  have  stopped  
this c ity  from  becom ing th e  dom inating  
steel p roducer, a lthough  th e  la te r in tro 
duction  of th e  by -p roduct coke oven, 
w hich  places the  fuel a t any point 
w here a m arket exists for th e  by -p rod
ucts, brings C hicago, Buffalo, and  C leve
land  into an  increasingly com petitive 
position. T he Lake ores are b ro u g h t 
to these various consum ing points in  a

Conditions Differ in United States

this eq u ipm en t in certa in  specialized 
cases. Iro n  foundries of fairly  large ca
p acity  lend  them selves to  'the employ
m en t of th e  electric  fumaice, whereby 
fre ig h t on th e  p ig  iron an d  remelting 
costs are avoided, and  th e  increase in 
su lphur co n ten t is e lim inated . The ■ 
“m eta l m ixer” fea tu re  of th is electric! 
fu rnace  guaran tees a  un iform ity  of pig 
iron  w hich  is un a tta in ab le  in any other

As an  exam ple of th e  w orking of b last 
furnace an d  electric fu rnace th e  sum  of 
th e  h e a t carried  aw ay by  the  gases and 
the  h e a t p ro d u ced  by  the  oxidation of CO 
to C 0 2 am ounts to 4,600,000 calories p er 
ton  of iron w ith  th e  fo rm er and  only 
1,150,000 calories in th e  latter.

T he Siem ens H alske fu rnace is n o t u n 
like th e  Spicerterk  type, excepting th a t 
it em ploys the p re fab rica ted  type of elec
trode, m ade continuous by  th e  A m erican 
“n ipp ling” m ethod. T h e  e lectrode a r 
rangem en t follow s the  N orw egian p lan , 
b u t the  fu rnace is m ore cen trally  charged, 
w ith  g rea te r load of th e  stock on the 
electrode and  less cooling effect upon  
the  fu rnace of th e  hearth . H ow ever, an 
in teresting  sideligh t on  abnorm al opera
tions in Ita ly  is notew orthy in  th a t the  
an th racite  coal u sed  con ta ined  35 per 
cen t of ash, th e  balance be ing  gas house 
coke. T hese m aterials w ere  used  in a 
ratio  of 3:1, and  a  to ta l of 1030 pounds 
of fuel w as req u ired  in  conjunction w ith  
2600 k ilow att hours o f electric  energy 
p e r ton. T h e  slag con ta ined  34 p e r cen t 
of m agnesia. T hese d a ta  are offered, no t 
only as a  m etallu rg ical curiosity, b u t as 
an  instance w here  th e  norm al b las t fu r
nace could  n o t have  m et th e  conditions 
w hich  prevailed. I t  w ould  seem  th a t 
e ith e r of th e  foregoing types of furnaces 
is capab le  of han d lin g  any electric sm elt
ing p rob lem  w ith  equal facility.

N orm ally it m ay be  assum ed th a t these 
furnaces w ill p roduce p ig  iron w ith  a 
consum ption of 700 pounds of inferior 
fuel, 2000 k ilow att hours of electricity  and  
2 m an-hours o f lab o r p e r ton. This a rt 
is app licab le  w herever electric  curren t 
costs less than  carbonaceous fuel.

U nfortunately  these conditions do no t 
exist in th e  p rincipal steel p roducing 
centers of N orth  Am erica, w here  steel 
p lan ts producing  pig iron from  L ake Su
perio r ores are th e  dom inating  factors. 
In  this territo ry  th e  cold ru le  of taking 
the  ore to th e  fu e l to  be  sm elted p re 

E le c t r ic  p ig  iro n  fu rn a ce  lo ca ted  
at T ro llh a tte n , Sw e d e n

m anner.
A fu rth e r use fo r th is ty p e  of furnace 

is th e  p ro d u c tio n  of recarburiz ing  metal. 
Its  “e lectric  equalizing” effect, as well as 
th e  “m eta l m ixing” quality , renders the 
electric  fu m ace  particu larly  adaptable 
to this w ork. I t  should  b e  a welcome 
addition  w hen  inserted  in  the  circuit of 
any steel p lan t, fo r it is completely 
flexible and  m ay, if desired, be  shut 
dow n over 'the w eek-end. Its  applica
tion  to th e  recarburiz ing  of th e  steel bath 
lies in  tire fa c t th a t th e  m eta l produced 
m ay be -of any ch aracte r desired, even 
to  the  p roduction  of spiegeleisen as high 
as 40 p e r cen t in m anganese content.

Eliminates “Ferro” Additions

m ovem ent w hich  for size and  efficiency 
has no  eq u al in  any  o ther p a rt of d ie  
w orld, and  on this account electric sm elt
ing of iron  ore has m ade no headw ay 
in  these U n ited  States.

A lthough cu rren t quotations on coke 
w ould indicate th a t a  p referen tia l ratio 
for the  e lectric  fum ace  exists, it  m ust 
be  understood  th a t d ie  real criterion is 
the  actual cost of pig iron m ade from  by
p roduct coke in th e  fully  in tegrated  steel 
plant. T herefore, the  use of electric 
fum ace  m ust ord inarily  b e  re legated  to 
such places as are easily accessible to 
cheap  ore  a n d  expensive fuel, or w here  
th e  pow er p lan ts are capable of fu rn ish
ing e lectric  cu rren t a t  prices u n d e r tw o 
mills p e r k ilow att h o u r or for special 
uses w herein  th e  benefits derived  from  
m eta l in  sm all quan tities are desired.

T he foregoing study of th e  possibili
ties of the  e lectric  sm elter in th e  U nited  
States clearly  indicates th a t this process 
in noncom petitive w ith  o u r present-day 
b last fum ace, d u e  to  th e ir size and  the  
abundance of by -p roduct coke a t  any 
consum ing point. In  these  com pletely 
in teg rated  plants, w herein  all th e  low- 
cost features exist, practically  90 p e r cen t 
of all our steel is produced. H ow ever, 
in certain  locations w here  cheap e lectric  
cu rren t is in close contact w ith  fu e l an d  
iron ore, it is possible to  establish elec
tric  sm elting units on  a  com petitive basis.

Furtherm ore , it is possible to install

O rig inally  ra il steels w ere  carburized 
by  using  10  p e r  cen t of a 10  per cent 
spiegel in  m olten  condition direct from 
a icupola, in  conjunction  w ith  0.2 or 0.3 
p e r cen t of ferrom anganese. Later, 
m olten  p ig  iron  d irec t from  the blast 
furnaces was used  w ith  proportionate in
creases in  th e  fe rro  additions. The bene
fits to be  de riv ed  from  additions of 
m olten  m eta l to “k illed  steels lias been 
th e  subject of recen t inquiry. The metal 
ob tainable  from  th e  electric  fumace can 
be  m ade to m ee t any of these require
m ents an d  w ith  the elimination of fer
rom anganese. T his m ethod  of recar- 
bu riza tion  w ill rep lace  th e  present meth
od of add in g  ferrom anganese to the bath 
in  th e  case of low -carbon steels, and the 
jo in t add ition  o f m olten  pig iron and 
“ferro” in  th e  case of ra il or other high- 
carbon  steels.

T he e lectric  fu m ace  m eta l will elimi
nate  th ese  “ferro” additions, and the 
m eta l offered w ill b e  exceedingly uni
form . M uch of th e  cu rren t will come 
from  excess electricity  available as in
d ica ted  in  any  large steel p lan t circuit. 
F u rth e rm o re , th e  electric  u n it may he 
closed dow n  over th e  week-ends with 
a m inim um  electric  cu rren t consumption, 
w hich, by  th e  w ay, is generally abun
dan t during  th is rep a ir period. If it is 
desired  to  accu m u la te  this m etal for 
stockpile, o r o th e r reasons, advantage can 
be  tak en  of th is  excess w eek-end  current 
by  keep ing  th e  fu m ace  operating  at full 
capacity.

A no ther p e rtin en t use fo r the  electric 
sm elting fu m ace  is th a t of smelting ores 
h igh  in  titan ium .

A dvances have  b een  m ade  in produc
ing com m ercially  p u re  m anganese by 
e lectro ly tic  m ethods. T h e  staff of 
B ureau o f M ines led  th is investigation, 
and  a fte r  a g rea t am oun t of laboratory 
work, a  small p ilo t p la n t w as erected and 
operated  u n til t h e  ou tb reak  of the prfiS' 
en t w ar, w hen  it w as p u t on a semicorn-

( P le a se  tu rn  to  P a g e  140)
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•  Among the many types of mill equipment built by 
Morgan, is the 144" plate shear illustrated above for shear
ing 2" armor plate. Push button control is provided for 
operating the hydraulic clutch and hydraulic hold-downs. 
Of massive construction, this shear is typical of the type of 
mill equipment Morgan designs and builds. Morgan engi
neers rely upon a highly skilled shop organization, modern 
equipment and progressive ideas in building steel mill 
machinery.

THE MORGAN ENGINEERING CO. 
ALLIANCE, OHIO

FOR SHEARING 
2 "  ARMOR PLA TE



Protects Furnacemen

SA FETY  D E V IC E  recen tly  suggeste 
and  ad o p ted  a t  th e  Tennessee Coal, Iror 
& R ailroad Co. is a p latform  which con 
p lete ly  covers th e  iron trough  for a dii 
tance of ab o u t 12  fe e t from  the blaf 
fu rnace tap  hole. I t  acts as a working 
p latfo rm  w hile drilling  ou t the  tap hole 
and, in case of a b reak-th rough  into the 
m olten  iron w hile drilling, deflects the 
flam e or sparks into th e  space between 
its low er surface and  th e  iron trough.

T he platform , w hich  is m ade in one 
piece of 14-inch p late , w ith  nonskid sur
face, is 54 inches w ide and  12 feet 
long. I t is b raced  and  stiffened by small 
angles w elded  u n d ern ea th  and is ele
vated  to th e  p roper he igh t by  three pins 
u n der each side.

A 3 x 4-inch angle a t  th e  end of the 
p latform  closes the  opening between the

F ig .  1— ( A b o v e ) — M e th o d  u se d  in  p la c in g  p la tfo rm  in  p o sit io n  a n d  re m o v in g  
a fter tap  ho le  has b een  d r ille d

F ig .  2— ( B e lo w ) — H in g e d  gate co v e rs  o p e n in g  b etw een  d r i l l  sh a n k a n d  p ip e  
th ro u g h  w h ic h  d r i l l  is  in serte d

F ig .  3 - - ( R ig h t , b e lo w )— P la tfo rm  in  p o sit io n  a n d  start o f d r il l in g  opera tio n s  
at tap  h o le

splasher p la te  and  th e  platform .
A 4-inch p ipe  is w elded  a t an angle in 

the m iddle  of tire p latform  near the 
front, an d  the  d rill is inserted through 
this p ipe. A h inged  gate on the upper? 
end  of tire p ipe  can  b e  closed after thel 
d rill is inserted  and  fits snugly around 
the drill shank.

A hook has been  w elded  in the cen
te r  of the p latfo rm  so that it can be 
easily rem oved o r p laced  in position by 
m eans of a jib crane w ith  a 12 -foot boom, 
m ounted  on a fu rnace column. An air 
cylinder suspended  from  the  boom raises 
and  low ers th e  platform , while the boom 
itself is sw ung by  hand.

I



Use a CHAMPION
Black Devil for down 
hand welding.

Use a CHAMPION
Gray Devil straight po
larity for fillet welds.

Use a CHAMPION
Blue Devil for vertical 
and overhead welding.

TH E CHAMPION RIVET CO. •  11200 HARVARD AV EN U E, C LEV ELA N D , OHIO

E A S T  C H I  C A G O  • I N D  I A N A
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that is made o f WELDED STEEL 
TU BIN G . Different and far better 
than any previous method, this new  
“case” holds each shell snugly and 
securely, p roteas it from the rough 
usage that goes w ith fast battle ac
tion, seals it against moisture, heat, 
cold and the hundred and one other 
things that destroy shell accuracy.

T h is  la test use o f  W ELDED  
STEEL T U B IN G  is one of 
the m ost important ways to  
which this versatile material 
is being put to w in the war.
And it’s a conclusive dem on
stration, w e think, o f the 
manner in w hich it can be

employed to im prove products 
both war and peace.

W e’ll be glad to help you make 
p la n s for th e  u se  o f  WELDED 
STEEL T U B IN G  in  present and 
future p rod u cts — and give you 
actual production help when war’s 
demands lessen. W rite, wire or 
telephone and let us show you 
what w e can do.

*6* cerapositioi 
i5» »  of ) ms 

on metallic ob

★  Com plete T u be  .Stocks M a in ta in e d  by  A  
STANDARD TUBE SALES CORP., On« Admiral A»«., Ma.pelh, 1.1, *  

LAPHAM-HICKEY COMPANY, 3333 W««» 47th Place, Chicago, HI 
UNION HARDWARE & METAL CO., 411 East First Street, Les Angelot,

‘Som eth in g  n ew  has 
been added” to the accuracy o f ar
tillery fire. Gun crews are scoring  
more direct hits on enemy positions 
— each o f our big guns is giving  
fortifications, pill-boxes and other 
pockets o f resistance rougher treat
ment than has previously been the 
case.

T he reason is twofold. First, our 
artillerymen have better guns and 
are better trained than in any pre
vious war. Second, the shells they 
are using fire more accurately and 
uniformly.

^»ne o f the b ig  reasons for this is 
a new shipping container for shells



L I EN P AT E NT S
rfw iù ,C a é C e  t

S T E E L  is presenting a  list of enemy patents of inter
est to the metalworking industries. Many of these are 
available on a nonexclusive royalty-free basis under 
simple licensing terms. Copies of any patents listed may 
oe obtained by addressing the Commissioner of Patents, 

v United States Patent Office, Washington 25. Include 10

cents for each patent, specifying serial number.
These patents are classified by types of operation, such 

as metal founding, metalworking, metal rolling, metal 
bending, metallurgy, metal treatment, metal forging and 
welding and the like. Included are enemy patents, patents 
pending and patents in enemy-occupied countries.

CLASS NO. 148— METAL TREATMENT

LIST OF ENEMY PATENTS

DESCRIPTION
Metallurgical p ro d u c t an d  p rocess of

producing sam e ..................................
lethod of p roducing  h a rd  a lloys . . .  
.letliod of cen trifugally  casting  p ipes

in chilled m olds ..................................
'rocess for increasing  th e  s tre n g th  of

metallic bodies ..................................
lase hardening process fo r  s tee l a r 
ticles .........................................................

old working m eta l bars ..................
Hardening coba lt n ickel ch rom ium

iron alloys ............................................
Hardening coba lt n ickel ch rom ium

iron alloys ............................................
Process for th e  p ro d u c tio n  o f a 

weatherproof oxide la y e r o n  e lec 
tron m etal  .....................................

Process for p roducing  an  in su la tin g
coating ....................................................

Method of p reven ting  ta rn ish in g  of
tire: metal articles .......................................

Well covering coa ting  com position  
Process for the p rep a ra tio n  o f a  ru s t 

preventing coating o n  m e ta llic  ob -
) k |  jeets .........................................................

j  Woeess for producing  coa tings on 
zinc and galvanized a rtic les  . . .

of producing b la ck  co lo red  
aluminum or a lu m in u m  alloys . 

of surface tre a tin g  ob jects  o f 
•I-,:, CaSt “ agnesium b ase  alloys . . . .  
If ocess for m aking co a tin g  m a te ria ls
/.j[f 'I°r deoxidation o f  ru s t ..................

,'Proved process fo r  b ro n z in g  a r-  
¡35 :. tides and parts  m a d e  o f iro n  

and alloys of iron  a n d  ca rb o n  . . 
sl'hod for b u rn ish ing  iro n  a n d  s tee l 
articles

^ o c e s s  of p roducing  iro n  sheets  fo r 
laminated electric  tran sfo rm er cores 
at resisting o b je c t co n ta in in g  iron

|m d alum inum  ..................................
jfti'od of conserv ing  p ick lin g  liq u o r 
thod of b rig h t p ick ling  a rtic les  of
rapper z inc  a lloys .............................
aning of m e ta llic  su rfaces . . . .  
hod  of th e  m ach in e  fo r cu ttin g
oles ...................................3.... ................
ice fo r th e  lo c a l a n n e a lin g  of

•ressed p a rts  .......................................
hod  o f rem ov ing  gases from
etals .......................................................

— ^m anent m a g n e t ..................................
^ t f t o d  o f im prov ing  a lu m in u m  a l-

e Oi

• ,cess o f im prov ing  th e  qualities
i M l  n ic k e l b e ry lliu m  alloy  .............
Iift^eess o f im prov ing  a lu m in u m  a l-
«th^ys ..............................  ■..............

cess fo r  im prov ing  n icke l tin  a l-

P A T E N T
N O .

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

2 1 2 9 3 8 2

1 5 5 7 3 6 7

1 6 3 5 3 8 4
2 2 2 5 0 6 4

2 2 4 5 3 6 6

2 2 4 7 6 4 3

1 6 4 2 3 0 9

1 8 5 3 4 3 7 .

1 9 9 5 2 2 5
2 1 6 1 3 1 9

2 1 6 3 9 8 4

2 2 1 9 9 7 7

2 2 4 7 5 8 0

2 2 8 8 5 5 2

18 9 3 4 9 5

1 9 97141

2 2 1 7 5 8 6

2 2 3 0 3 1 9

2 1 2 9 8 4 0
2 1 1 8 8 0 2

2 1 2 5 4 5 8
21 7 1 9 8 1

1 8 1 2239

1589235

1795384
2 2 9 3 2 4 0

1631930

1685570

1726194

P A T E N T
D E S C R IP T IO N  N O.

„  lQys ............................................................  1924244
Process fo r im prov ing  n icke l m o lyb 

den u m  alloys ....................................  1924245
Process fo r im prov ing  c o b a lt m olyb

d e n u m  alloys ....................................... 1949313
Process o f no rm a liz in g  te rn a ry  and  

m u ltip le  alloys fo rm ing  so lid  so lu 
t e s  ............................................................ 1992325

P rocess o f tre a tin g  c o b a lt tu n g sten
chrom ium  alloys ...............   2 0 2 7 7 8 0

P ro d u c tio n  o f m ag n e tizab le  a lloy  . . 2 0 7 5 2 8 3
M ethod  of m a n u fac tu rin g  p e rm an en t

m ag n e ts  .................................................  2 1 2 4 6 0 7
M ethod  o f an n e a lin g  sh ee t m e ta l. . 1672172
T re a tin g  m e ta l shapes ..........................  1830550
M an u fac tu re  o f s tee l ............................  1843456
Process fo r  th e  m a n u fac tu re  of iron

a n d  s tee l ............................................... 1844994
P rocess fo r p ro d u c in g  a  s tee l hav ing  a 

lesser te n d en cy  to  b lu e  frac tu re  
a n d  b rittlen ess  d u e  to  age ing  . . . .  1941101

P rocess fo r inc reas ing  th e  m echan ica l
s tre n g th  p ro p erties  of s tee l ..........  1 9 57427

C hrom e n ic k e l s tee l a lloy  p ro d u c t and
m e th o d  o f m ak in g  th e  sam e . . . .  2 0 2 7 5 5 4

Process of p ro d u c in g  m eta ls  fo r e lec 
tr ic a l pu rposes ....................................  2 0 67036

M agnetic  m a te r ia l a n d  m an u fac tu re
th e reo f  ....................................................  2 0 8 5 1 1 8

Process fo r  th e  p ro d u c tio n  o f rails . 2 0 8 8 2 8 2
M ethod  o f ro llin g  a n d  tre a tin g  silicon

s tee l ................   2 1 1 3 5 3 7
P rocess fo r  th e  m a n u fa c tu re  of sheets, 

b an d s , tu b es, rods a n d  th e  like and
in  p a r t ic u la r  w ire  .......................  2121415

P ro d u c tio n  o f m a g n e tizab le  m a
te ria ls  ..........................Q..............  2 1 23138

M ethod  fo r m a n u fac tu rin g  m agnetic  
m a te r ia l o f h ig h  p e rm eab ility  in
sh e e t fo rm  .......................................... 2 1 73240

M ethod  o f tre a tin g  alloys ..................  21 7 4 3 6 8
M eth o d  o f m a n u fac tu rin g  hollow  a r

tic les from  m e ta ls  ............................. 21 9 0 5 3 6
E asily  m a ch in ab le  m ag n e tizab le  

b o d y  h av in g  a  sm all coerc ive force 
an d  th e  m e th o d  o f p ro d u c in g  the
sam e .......................................................... 2 2 2 4934

P rocess fo r  im prov ing  th e  s treng th
qu a litie s  of s tee l w ire ..................  1732615

F e rro m a g n e tic  m a te ria ls  ........................ 1873155
C o b a lt tu n g s te n  iro n  a lloy  ................ 2 0 1 1 9 7 6
Process of p ro d u c in g  h a rd  alloys. . . 20 4 8 6 4 7
A lloy a n d  p rocess fo r m ak ing  sam e . 2 0 48648
M etals of th e  p la tin u m  group  and

ce rta in  a lloys ....................................  1990277
P ro d u c tio n  o f a  p ro te c tiv e  layer on

iron  ............................................................ 20 9 7 0 2 4
F orm ation  o f ch rom ium  con ta in ing

layers of ferrous surfaces .............  2 2 1 9 0 0 4

P A T E N T
D E S C R IP T IO N  N O,

F o rm atio n  of chrom ium  con tain ing  
layers on th e  su rface  o f ferrous
artic les ....................................................  2 2 1 9 0 0 5

Process w hich  consists in  causing
chrom ium  to d i f f u s e ...................................2 2 5 5 4 8 2

Salt b a th  fo r annea ling  m e ta l artic les 1906455  
Process fo r th e  h a rd en in g  o f s tee l . . 2 2 4 8 7 3 2
Process fo r p roducing  hom ogeneous 

m eta llifo rm  ca rbon itride s  an d  fo r 
superficial n itrific a tion  o f tu n g s te n  1 8 0 3 2 7 6  

Process fo r p roducing  m a lleab le  iron
castings ....................................................... 2 2 3 1 1 2 0

P rocess fo r the m a n u fac tu re  o f a r 
ticles w h ich  are  m ad e  o f iron  or 
s tee l a n d  a re  th re ad ed  o r possess 
surfaces w hich  m ake tig h t jo in ts  2 2 3 6 2 0 9  

M ethod  of b r ig h t annea ling  e longa ted
m e ta l bodie%  ..........................................  2 2 4 0 0 9 9

M ethod  o f annea ling  iro n  sheets or
strips ......................................................... 2 2 4 9 5 5 6

Process fo r th e  h a rd en in g  of iron  
an d  th e  like w ith  th e  a id  of a  gas 
gene ra ted  in th e  h a rd en in g  fu rn ace  1848958

H arden ing  of s tee l..... ................................. 1 8 76170
H ard en in g  m ed ium  a n d  process fo r ,

ha rd en in g  tools o f iro n  o r s tee l 1893077
M ethod  of tre a tin g  low  ca rb o n  s tee l

an d  th e  like ..........................................  1700674
Process fo r im prov ing  th e  heads  of

ra ilw ay  rails ..........................................  1764844
Process fo r th e  m a n u fac tu re  of rails

w ith  h a rd en e d  heads ............ ............ 1828325
H ea t tre a tm en t o f m anganese  hard

stee l objects  .........................................  1968960
G ear p ro d u c tio n  ....................................  2 2 88999
Process o f im prov ing  a lum inum  a l

loys ............................................................... 1629699
Process of im prov ing  a lu m in u m  a l

loys ........................................   1656502
A lum inum  alloy  ....................................... 1892840
A lum inum  alloy ....................................... 1921089
C opper alloy ...........................................  1692936
C opper alloy  am enab le  to  h e a t tr e a t

m e n t ........................................................  2 0 6 8 8 1 7 -
D raw n  brass bea ring  alloys ................  21450c'
S teel alloy and  process o f m ak ing  the

sam e ......................................................... 1 6 61907
M ethod of w eld ing  ra il jo in ts  . . . .  1704410
M ethod  of h e a t tre a tm en t o f s tee l 1 7 3 3669
Process fo r th e  im provem ent of th e

properties o f iron  bery llium  alloys 1 7 46356  
Process fo r m aking  s tee l insensib le  to

th e  ac tion  o f h o t gases an d  vapors 1829118  
Process o f h a rden ing  copper con ta in 

ing  steels fo r s tru c tu ra l an d  sim i
la r  purposes ....................................... 1835667

H om ogeneous arm or p la te  ................... 2 0 5 9 7 4 6

(P le a se  tu rn  to Pa g e  156)
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INDUSTRIAL EQUIPMENT
Speed Reducer

T he new  AirKooled w orm  gear speed 
red u cer offers g reater horsepow er ra t
ings fo r w orm  speeds of 580 to  1750 
revolutions p er m inute. This u n it dissi
pa tes h ea t due to th e  rise in  tem p era 
tu re  of the  oil b a th  by  draw ing cooling 
a ir th rough  the  double-w alled  rib b ed

the die, th en  the large ram  m oves fo r
w ard  forcing the  w ork th rough  d ie  die. 
T he draw n piece upon  leaving th e  die 
is steadied  by the  sm all ram . T hus the  
large ram  moves fo rw ard  exerting a 
differential load of 5 tons upon  the  work. 
W hen  d ie  draw ing operation  is com 
p le ted  the  “re tu rn ” pushbuttons are de 
pressed causing the  large ram  to re tu rn  
to th e  starting  position. T he dual push 
b u tto n  control system requires d ie  use 
of b od i hands in operating the  m achine, 
e lim inating all danger to d ie  operator.

T he dial pressure gage on d ie  left, 
fron t face of th e  m achine clearly indi
cates d ie  die loading th roughout the  
draw ing cycle. T he two ad jacen t con
tro l handles operate speed control valves 
w hich  perm it variable traverse ra tes up  
to 240 inches pe r m inute. T he hydraulic  
structures are un it m ounted  w ith in  the  
left end  of the  m achine base w hereas 
the  electrical control panel is located  
a t th e  opposite end  of the  base. All 
equ ipm ent is readily  accessible for serv
icing by rem oving th e  sheet m etal covers.

housing w ith  a suction fan  m ounted  on 
th e  worm  shaft. A t 1750 revolutions per 
m inu te  th e  ratings a re  approxim ately 
doubled  a t all ratios. T he u n it is about 
tw o sizes sm aller th an  a standard  un it of 
th e  sam e capacity . I t  is m anufactured  by 
th e  Ph iladelph ia  G ear W orks, Philadel
phia.

Drawing Machine
John  S. Barnes Corp., 301 South W ater 

street, Rockford, 111., has developed a 
7x/2-ton  hydrau lic  cold-draw ing m achine, 
illustra ted  below

T he draw ing die is m ounted centrally 
on th e  w orking tab le  and  supports the 
w orkpiece. W hen  the  w ork is set up  
th e  m achine cycle is started  by  depress
ing the  tw o “fo rw ard” pushbuttons sim ul
taneously. A small cylinder ram  at tire 
left traverses fo rw ard  and  stops beh ind

Timer-Contactor Units

pow er supply  u n it operates all standard 
panels from  either 115, 230 or 460-volt 
alte rna ting -cu rren t lines.

Ign itio n  contactors provide high cur
ren t capacity  contacting  a t practically 
un lim ited  speeds for w elding th in  sec
tions, a lum inum  and  alloyed metals. 
S tan d ard  panels accom m odate size A, B, 
or C tubes and  include protection  auxil
iaries. Synchronous tim ing an d  heat con
tro l m ay be ad d ed  for com plete machine 
control a t any tim e w ithou t rewiring or 
scrapping any elem ent of the  basic timer- 
contactor controls.

Hydraulic Press
E. W . Bliss Co., F ifty -th ird  street and 

Second avenue, Brooklyn 32, N. Y., of
fers a 200-ton hydrau lic  press for the 
com pression of pow ered  metals. It is

C om bination tim er-contactor package 
units designed to provide th e  simple, 
low cost, autom atic, electronic control 
for resistance w elders are announced by 
W eltronic Co., D etro it 19. T he units 
m ay be used  w ith  new  m achines or to 
convert m anually  or cam -tim ed w elders 
for autom atic, electronic control. W hen 
used w ith  air or hydraulically  operated  
welders, the  new  units elim inate in te r
un it w iring, sim plify installation and  
m aintenance, and  perm it m ounting  of all 
controls on a m achine if desired.

A universal w all or floor m ounting 
cabinet, 16V2 inches w ide by  33 inches 
high and KTA inches deep, houses any 
com bination of in terchangeable N em a- 
type tim ers, together w ith  a choice of 
W eltronic ignition or m echanical-type 
contactors as requ ired  for th e  operation 
of the  welder. Exclusive plug-in  control 
panels perm it th e  change from  any 
N em a-type control to  another for inspec
tion or w elder conversion. A single

prov ided  w ith  a fully  autom atic cycle. 
Pressure and  speed are  b o th  adjustable 
over a w ide range, m aking the  press 
available for different types of work with 
correct p ressure contro l a t all times. 
Sim ilar presses are  available in capacities 
to 5000 tons in  th is m odel, as well as 
in a duplex m odel, w ith  or w ithout cen
te r core rod. D uplex  presses have inde
p en d en t speed, pressure  and  stroke con
tro l on each slide m aking them  available 
for a w ide varie ty  of flanged work.

Near Infrared Unit
W h ere  qu ick , easy, contro lled  heating u 

is requ ired , a convenient hand-model,
L R J-3  n ear in frared  u n it has been de- r'li 1 '-A 
veloped by Fostoria  P ressed  Steel Corp.,

( P le a se  tu rn  to  P a g e  142)

( A ll cla im s are those  o f th e  m a n u fa c tu re r  o f th e  e q u ip m e n t be in g  described . )
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