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Long Pull or Short Pull?
One of the curious arguments being advanced by the CIO U nited Steelworkers 

of America in the steel w age case is the claim that labor’s share of the national in
com e has declined sharply since 1939.

The Union N ew s Service of CIO of March 27, 1944, reports that labor’s share 
of the national incom e dropped from 65.7 per cent in 1939 to 59.3 per cent in 1943, 
w hile during the same period the share of farmers rose from 5.9 to 7.1 per cent and
that of “corporations” jumped from 8 to 13 per cent.

This, of course, is preposterous. As the New  York Times points out, the gov
ernm ent’s own figures, com piled by the Departm ent of Commerce, show that the 
share of the national incom e taken by wages and salaries rose from 62.4 per cent in 
1939 to 69.0 per cent in 1943, w hile the net incom e of corporations remained at 5.9 
per cent of the national incom e in both years.

CIO gets its fantastic result partly by naively counting as the corporate share 
of national incom e the net incom e of corporations before taxes. CIO also seems to 
forget that a corporation’s income after taxes and dividends, is plow ed back into the 
business for its future needs, among w hich is the future em ploym ent of labor.

W hat CIO probably is trying to infer is that labor is not sharing equitably with  
owners in the income of corporations. If so, this is an improper inference because 
the general trend for decades has been toward a larger share for w age earners and  
a low er return for stockholders. The financial history of U nited States Steel, cover
ing 42 years, shows that in 1902 the em ployes’ share of the corporation’s sales revenue 
was 28.5  per cent and that w ith certain interruptions their share has increased steadily 
to 46.6  per cent in 1943. The owners’ share, as measured by dividends, was 13.2  
per cent in 1902 and it has dw indled, w ith some interruptions, to 3.0 per cent in 1943.

Incidentally, one of the years when employes received the largest share of in
com e was 1932, w hen the corporation was deeply in red ink. In that year the 
corporation paid payrolls out of funds plow ed back into the business in previous years.

In 1943, U . S. Steel had left only 0.2 per cent of sales revenue for future needs.
W hat price a CIO victory for a sharp w age increase now if it drains the reservoir
of future w age stability?

FOUNDRYMEN CONVENE: W ith
transportation and hotel facilities strained beyond  
capacity, making travel increasingly difficult, it is 
amazing how the personnel of industry flocks to con
ventions in greater number than in peacetim e. A 
plausible explanation is that the individual’s urge to 
keep abreast of wartime developm ents outweighs his 
distaste of personal inconvenience.

A case in point was the forty-eighth annual con
vention of the American Foundrymen’s Association 
and the Foundry and Allied Industries Show held in 
Buffalo last week. The attendance, obviously held

down by the scarcity of room accommodations, nev
ertheless was phenomenal. Large, attentive audi
ences attended most of the technical sessions and 
it was evident from the discussions that foundrymen  
are tending toward a deeper appreciation of the im
portance of the more highly technical aspects of 
foundry operation.

The show was representative and impressive. 
Comparing some of the equipm ent exhibited with 
that shown in previous years, one seem ed to sense a 
conscious move on the part of equipm ent manufac
turers to cater to the smaller foundries. N ow  th a t

(OVER)
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most of the larger casting plants are largely m echan
ized, perhaps w e are entering a period of expand
ing m echanization in shops of moderate size

— p. 68
o © o

POSTWAR EXPECTATIONS: in  the
fourth and final installment of the results of STEEL’s 
survey on the future plans of the metalworking in
dustry, companies which are prime contractors, sub
contractors or both on war jobs express their opinions 
as to whether or not the present contractual prac
tices w ill continue on an extensive basis after the 
war. Of prime contractors 67 per cent think sub
contracting w ill be continued, as do 94.1 per cent 
of subcontractors and 89.1 per cent of companies 
now holding both primary and subcontracts.

H ow ever, the breakdown of replies into classifica
tions of size and character of products reveals sig
nificant deviations from these general returns. For 
instance, manufacturers of aircraft parts and ac
cessories —  prime contractors, subcontractors and 
those holding both kinds of contracts— are agreed 
unanimously that subcontracting will continue. Man
ufacturers of heating, ventilating and air condition
ing equipm ent, on the other hand, are far from 
unanimous in their expectations.

The replies to this question and as to whether or 
not contractors plan to purchase government-owned  
plants are enlightening. They reflect noticeable dif
ferences in the postwar outlook of certain industrial 
groups. — p. 7.3

© O ©

G A S  T U R B I N E  P R O G R E S S :  A chieve
ments in tw o unrelated industries are likely to give 
important im petus to the developm ent of the com
bustion gas turbine. On the one hand, metallurgists 
in developing materials for superchargers have pro
duced alloys that are expected to w ithstand at least 
1200 degrees Fahr. continuous service at the low  
operating pressures encountered in gas turbine work. 
On the other hand, aviation and w ind tunnel re
search on airplane propellers and w ings has con
tributed fundam ental aerodynamic data on which  
high-efficiency compressor design is based.

These developm ents go far in overcoming two 
problems w hich have delayed progress in gas tur
bines, namely, operation at high temperatures and 
need of a highly efficient compressor.

In v iew  of the possible applications of gas turbines 
to locom otives, airplanes, ship drives, power gener
ation and processing, the accelerated progress in 
this prime mover may be worth w atching carefully.

— p. 110

LONG ASSEMBLY LINES ; A novel and
exceedingly important feature of the shipbuilding  
program of W orld War II has been the extent to 
which structural shops, after having perform ed a re
markable job of fabricating steel for new  war plants, 
turned over part of their facilities to m aking sub- 
assemblies for water craft.

Relatively few  of these shops are adjacent to ship
yards. C onsequently w e w itness an unprecedented  
situation where scores of structural com panies are 
assembling parts of ships at inland points and are 
shipping them to distant shipways for final assem bly.

One of the best examples of this practice is found  
in the work of the Ingalls Iron Works at Birm ing
ham, Ala. and the Ingalls Shipbuilding Corp. at 
Pascagoula, Miss. Subassem blies w elded  at Bir
mingham are shipped by rail, truck or trailer 350  
miles to the Gulf Coast yard w here they becom e  
parts of com pleted 18,000-ton cargo vessels.

Ship production in this country since Pearl Har
bor has exceeded expectations by a large margin. A 
considerable portion of the credit for the excess of 
this program belongs to the inland structural shops.

— p. 82
© © ©

NEED MORE MACHINES? General
Motors last w eek was host to ch ief engineers, e lec
trical engineers and other officials of m achine tool 
building companies. The purpose of the two-day  
conference was to enable General M otors engineers 
and operating men to compare notes w ith  represen
tatives of the machine tool builders on problem s of 
machine tool operation and servicing.

The m eeting is interesting for several reasons. 
For one thing, it is som ewhat unusual for the cus
tomer to take the initiative in an affair of this kind. 
Secondly, G. M. already has indicated it w ill need  
about 45 ,000 new  machine tools in the reconversion  
to peacetim e production and last w eek’s sessions 
conceivably may influence in som e degree questions 
of design in connection w ith these pending pur
chases.

Concurrent w ith this m eeting cam e m ounting ev i
dence that a revival in m achine tool dem and is near 
at hand. N ew  factors, am ong w hich m anpower 
shortage is prominent, are contributing to uncertain
ty in the industry at a tim e w hen  an upward trend 
in new  machine tool orders is definitely under w ay.

— pp. 66 , 85
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Positive Identification  
of Ryerson A lloys

Confirms Q u a lity  Prevents Shop Errors

Each bar of alloy steel in Ryerson stock is painted on the 
end to indicate the type of alloy . . . and then stamped 
on the side near the end with the number of the heat 
from which the bar was rolled. Sm aller size bars are 
bundled and tagged with similar identification.

This is important to you, because it offers an unmistak
ab le means of verifying the alloy steel you receive from 
Ryerson. Also, both heat number and color marking are 
recorded on the Ryerson Alloy Steel Report that is 
furnished with each alloy shipment. The Report Sheet 
contains accurate data on the analysis, working tem per
atures and the heat treatment response for quenched

of the steel you

receive. This gives you reliable information for heat 
treatment that will produce the desired result.

This unique and valuab le Ryerson alloy service is one 
of many reasons why it will p ay  you to concentrate your 
steel purchases with us.

Joseph T. Ryerson & Son, Inc., Plants at: Chicago, 
M ilw a u kee , St. Louis, C incinnati, D etro it, C le ve la n d , 
Buffalo, Boston, Philadelphia, Jersey City.

RYERSON



CUTTING, SOLUBLE  AND 
HYDRAULIC OILS MACH?nTng

The Chips are Down
«•

N EVER b e fo re  su ch  h ig h  o u t
p u t o f  parts m ad e o f  m eta l. 

N e v e r  su ch  efficiency in  tu r n in g  

th em  ou t.
One great aid to faster machining, 

not available during W orld War 
One, is now effected through the 
use of cutting and soluble oils de
veloped by TEXACO.

Texaco cutting oils permit higher 
speeds and feeds, with improved 
surface finish. They lubricate the 
tools, and by carrying away the heat

prevent chip welding and lengthen 
tool life, assuring greater output.

So superior have Texaco cutting 
and soluble oils proved that they 
are definitely preferred for many 
machining operations.

The Services of a Texaco Engi
neer specializing in cutting coolants 
are available to you through more 
than 2300 Texaco distributing  
points in the 48 States.

The Texas Company, 135 East 
42nd Street, N ew  York 17, N . Y.

THEY PREFER TEXACO
★ M ore stationary Diesel horsepower ir 
the U. S. is lubricated with Texaco thar 
with any other brand.

★  M ore Diesel horsepower on stream
lined trains in the U. S. is lubricated with 
Texaco than with all other brands com
bined.

★  M ore locomotives and ra ilroad  cars 
in the U. S. are  lubricated with Texaco 
than with any other brand.

*  M ore revenue a ir lin e  miles in the U. S. 
are flown with Texaco than w ith any
other brand.

More buses, more bus lines and more 
bus-miles a re  lubricated with Texaco 
than with any other brand.

T U N E  I N  F R E D  A L L E N  E V E R Y  S U N D A Y  N I G H T  — C B S  ★  H E L P
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Industry Spokesmen 
Say Union Demands 
Portend Inflation

Contend steelworkers are asking W a r  Labor Board  
to write new social-economic plan during emer
gency. Show wages have increased faster than

. P re s id e n t, U n ited  S ta te s
C O S f  o f  l i v i n g  S te e l C o rp ., P ittsb u rg h

THE War Labor Board, created under 
emergency conditions to settle particular 
disputes threatening war production, is 
being asked by the United Steelworkers 
of America to write a new social-econ
omic plan for the steel industry. Such 
a plan would breach the government’s 
stabilization program, lead to uncon
trolled inflation, and imperil the indus
try’s opportunities to continue high pro
duction and probably ruin some of the 
smaller nonintegrated steel companies.

This was one of the charges made by 
steel industry spokesmen last week be
fore a panel of the WLB hearing the 
affirmative arguments of the producers 
against the union’s demand for a 17-cent 
hourly wage increase, guaranteed wage, 
increased vacation allowances, sick leave 
allowances and other concessions.

The hearing adjourned April 28, and 
because of a union convention will not 
be resumed until May 16. The industry’s 

H  testimony is being co-ordinated by the 
¡0* Steel Case Research Committee, headed 

by John A. Stephens, vice president, 
United States Steel Corp., which repre
sents 78 steel companies and 15 steel 
casting companies. The companies, how
ever, are presenting their own cases.

In arguments presented to the board, 
„jc spokesmen for the companies showed 
W the steelworkers since January, 1941, 

base month of the Little Steel formula, 
have received increases in weekly earn
ings of more than 50 per cent, while im- 

■ partial indexes of living costs have ad
vanced only 20 to 23 per cent.

,itt The industry spokesmen pointed out 
ins they could not absorb any further gen

eral wage increase without “very sub
stantial” relief in the form of increased 
prices for steel products. They also 
pointed out that a rise in steel wages and

I a rise in steel prices inevitably would be 
followed by comparable rises in other 
wages and other prices, thus smashing 
the hold-the-line program.

Lauson Stone, chairman and president, 
Follansbee Steel Corp., Pittsburgh, in 
pointing out the danger to smaller steel 
companies and their employes if the 
demands were granted, said that in

fit

October and November, 1943, the two 
months preceding the steelworkers’ de
mands, Follansbee sustained a loss aver
aging $90,000 a month. If the company 
were forced to increase its wage rates 
by 17 cents an hour, approximately 
$70,000 would be added to its costs and 
to the losses it already was sustaining.

“The result could conceivably be more 
ghost towns when every effort of the 
nation and its industries should be direct
ed toward the maintenance of a high 
level job opportunity.”

Other parts of the union’s’ program, in 
addition to the 17-cent wage demand, 
Mr. Stone estimated would cost his com
pany another $40,000 a month, so that 
the aggregate additional labor costs to 
Follansbee would be approximately $1,-
300,000 a year or $110,000 a month.

“Granting Demands Would Be Fatal”

The problems posed by the union’s de
mands on the semi-integrated and non
integrated companies cannot be mini
mized, said Mr. Stone. “They are mate
rial and differ in substantial degree from 
those confronting the larger integrated 
companies. Serious as are the demands 
on the ability of the larger companies to 
continue to operate and to provide jobs, 
as regards many of the ninety-odd com
panies before you, the granting of those 
demands would be fatal. W hat I have 
said, I am sure applies not only to Fol
lansbee, for whom I am speaking, but to 
many companies whose situations are 
comparable to that of our company.”

Mr. Stone said the union presentation 
contained nothing to show the true situa
tion as it affects the smaller companies 
and he attacked the plan offered some 
weeks ago by Philip Murray to “Save 
Small Steel”. The “plan” he termed a 
“scandalous piece of union propaganda” 
and suggested that it was designed to 
serve the purposes of the union in the 
present wage case.

Quoting from a pamphlet outlining the 
“plan”, which has been entered as an ex
hibit in the wage case, Mr. Stone noted 
the union claimed the steelworkers were 
giving the small producers an annual

wage subsidy of more than $4,000,000. 
The pamphlet contends: “The workers 
of these small producers have straight- 
time hourly earnings of 94 cents. This 
compares with straight-time hourly earn
ings in the entire steel industry of 
$1.02. Thus for each hour of work the 
workers of the twenty small producers 
give their companies an 8-cent subsidy.”

“That is an inexcusable misstatement 
of fact, at least as far as Follansbee is 
concerned.” Mr. Stone said that in 
January this year the earnings of hourly- 
paid workers at his plant were $1.05, 
and not 94 cents as reported by the 
union.

Mr. Stone said he could not see any 
benefit to the small companies in Mr. 
Murray’s plan for selling them pig iron 
and battlefield scrap at prices below 
OPA ceilings in order to help them meet 
union wage demands aggregating several 
times the amount of the proposed govern
ment subsidy.

Mr. Stone said he firmly believed that 
in the steel wage case the WLB is going 
far afield from its proper functions and 
expressed concern over the effect upon 
of what the board might do.

B. F. Fairless, president of the United 
States Steel Corp., said the issues of the 
steel wage case are between the union, 
on one side, and the government and the 
public on the other.

Refuting the union’s contention that 
living costs have increased more than 
wages, he cited the Labor Departm ent’s 
figures on steel wages. These figures 
show that in January, the steelworkers 
received an average of $52.49 weekly.

“That was $7.34 more per week than 
the January, 1944, average weekly earn
ings of workers in all manufacturing in
dustries . . . Such average weekly pay 
. . . represented an increase of 56.2 per 
cent over their average weekly earnings 
in January, 1941.”

According to the index of the Depart
ment of Labor, living costs increased 22.7 
per cent between Jan. 15, 1941, and Feb. 
15, 1944, said Mr. Fairless. The cor
responding index of the National Indus
trial Conference Board showed an in

C h airm a n  a n d  P re s id e n t, 
Fo llansbee S te e l C o rp ., Pittsburgh
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crease in living costs of only 20.2 per 
cent.

Answering the union’s contention that 
the wage increase could be granted with
out any increase in steel prices, Mr. Fair- 
less said:

“The union asserts that its wage de
mands can be m et without any increase 
in steel prices. I challenge the accuracy 
of that assertion. The total business of 
31 of the principal steel producing com
panies last year amounted to the huge 
sum of $6,294,000,000. Their operations 
were close to full capacity because of 
imperative war needs. Costs of one kind 
or another took practically all of this 
vast amount of money, only $171,000,-
000, or the small fraction of about 2% 
per cent of that large sum, remained as 
net income. Total receipts of most steel 
companies have steadily risen since Jan.
1, 1941, bu t their net income declined 
in 1942 and again in 1943. While the 
cost of the separate demands of the 
union is difficult to compute accurately, 
due to variable factors, it is estimated 
that the allowance of all such demands 
would impose increased annual costs of 
these 31 companies of at least $500,000,- 
000. I t is believed tha t the 17 cents an 
hour wage increase would alone increase 
their costs by more than $200,000,000 
a year.

“Even after taking into account the 
reduced taxes which would result from 
an increase in wages, the actual addi
tional cost would be a staggering burden 
for the steel industry to carry. Further
more, me costs of materials and services, 
purchased by the steel industry, are 
bound to advance materially, as a direct 
consequence of any increase in the wages 
of steel workers. W age advances could 
not then be confined to the steel industry 
generally.

Argues About Hidden Profits

“The steel companies cannot meet the 
further wage increases and have any
thing left for the owners or for future 
contingencies. The union argues, how
ever, that there are large hidden profits 
and that the carryback provisions of the 
federal tax laws will provide funds that 
may properly be diverted from the pur
poses intended by Congress.

“The union leaders appear to rest their 
case on the assertion that there are such 
hidden profits and such available tax re
funds. There are no such hidden profits. 
The policies adopted by Congress with 
respect to taxation can hardly be open 
to inquiry by this panel. That is a sub
ject beyond the jurisdiction of the W ar 
Labor Board. However, the accusations 
which have been made against the carry
back provisions of the present federal 
tax law will be answered later in these 
proceedings. I am confident that the 
wisdom, justice and propriety of these 
tax provisions can be fully demonstrated 
to you . . .

“W hat then becomes of the union’s 
case? Certainly it cannot expect to get 
blood out of a stone. If the demands 
of the union are granted the public will 
have to foot the bill by paying increased

S T E E L  W A G E  C A S E

of the union. None of such interna
tional officers attended the conferences.

Chester McLain, Bethlehem Steel Co. 
counsel, charged tha t the union, in a 
desperate effort to break through stabili
zation lines, “lashes out furiously” against 
Congress and the administrative agencies 
charged with the developm ent and main
tenance of the stabilization program. 
“The union apparently believes that by 
smearing Congress, the administrative 
agencies and the companies, it can justify 
its dem and for wage increases and gloss 
over the weaknesses of its case. I t is 
obvious that this panel cannot in this 
case try  the Congress, the administrative 
agencies and the companies on charges 
of sabotage, intim idation and profiteer
ing.”

Dr. Jules Backman, New York Uni
versity economist, told the panel that 
higher industrial wages would tend to 
disrupt rather than increase production.

During the early stages of war mo
bilization, he said, wage increases often 
served to lure workers into essential war 
plants and the higher costs were ab
sorbed because greater output lowered 
unit costs. The point now has been 
reached where higher wages no longer 
can facilitate output.

Envisions Major Consequences
Dr. Backman envisioned five major 

consequences which would follow ap
proval of the union demands: (1) A gen
eral wage increase in other industries 
would follow a steel wage rise; (2) high
er wages would contribute to a greater 
cost of the war; (3) strong inflationary 
forces would be set in motion; (4) a gen
eral wage increase would create new 
distortions in the war economy; and (5) 
distortions would be created in the post
war economy.

Dr. Backman pointed to fallacies of 
the union reasoning that wage increases 
will enable workers to improve their 
standard of living or keep up with in
creasing costs of living. “The size of 
the goods pie is fixed,” he said, referring ; 
to production limitations. “Placing a 
larger number of dollars in the hands 
of workers cannot increase the size of 
that pie . . . .  by giving wage increases 
to industrial wage earners who are al
ready in a favorable situation because of 
the past expansion of their earnings, the 
effect inevitably will be increasing pres
sure on price ceilings.”

“Any claim that wages should be in
creased to compensate wage earners for 
increases in the cost of living is based 
upon a fundam ental fallacy,” asserted 
Dr. Donald R. G. Cowan, Cleveland 
economist representing Republic Steel 
Corp. “Unfortunately, that fallacy has 
gained widespread currency in this coun
try, especially during the war years.

“There has grown up a general belief 
there is some virtue in a policy of wage 
stabilization whereby wages are cur
rently adjusted to changes in the cost of 
living. Actually, the pursuit of that 
policy would accelerate inflationarv 
trends and defeat its own purpose ”

prices for steel. The public will have to 
pay increased taxes to make up for-any 
decrease in taxes of steel companies.”

T. F. Patton, general counsel for Re
public Steel Corp., term ed the hearings 
the climax of a carefully planned attack 
on the Little Steel formula and the na
tional stabilization program.

I t was the union and not the steel 
companies, Mr. Patton said, tha t refused 
to bargain collectively. Even before the 
union’s demands were presented to the 
steel companies, he said, the union peti
tioned the WLB to order all increases be 
made retroactive to the date of termina
tion of existing contracts. Union nego
tiators, except the top international of
ficers, were powerless to depart in any 
respect from the union’s demands.

“I know,” he said, “that it was clear 
from the discussions that took place at 
the conferences that the representatives 
of the union, there present, had no 
authority to make any changes in the 22 
demands that were presented to the com
pany at such conferences, without first 
consulting the top international officers

G IA N T  IN G O T: This ingot,
largest ever produced at a 
Bethlehem S t e e l  C o .  plant, 
weighed 500,620 pounds. Mold 
it was cast in weighed 400,000 

pounds
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Is W PB Shakeupjn the Offing?
" Reorganizer"  from White House staff prowls W a r  Production 
Board offices studying reconversion setup and policy. Small 
business expected to figure more prominently in planning

DIFFERENCES within the W ar Pro
duction Board on reconversion of war 
industry may be settled through admin
istration intervention, according to pres
ent indications.

A “reorganizer” from the W hite House 
staff has been moving about in WPB 
for several weeks, leading to reports 
that a shake-up of that agency impended. 
Since this individual’s attentions in an 
agency have usually been followed by 
such a development the report has a t
tracted considerable speculation in W ash
ington.

No formal announcement of this reor
ganizer’s presence has been made, and 
no statement of his plans. It is antici
pated, however, that his recommendations 
will be confined to the reconversion situ
ation, and as he was engaged with the 
Smaller W ar Plants Corp. and small 
business aspects of the m atter just be
fore going over to WPB, representation 
of smaller business in any ensuing solu
tion is expected.

Chairman Nelson is reported as anxious 
to avoid having the reconversion prob
lem on his shoulders, especially at this 
time. He also is anxious to meet the 
views of congressional interests, where 
reconversion is feasible w ithout handi
capping war production.

Any recommendations to be made, it 
is believed, will be concerned with lodg
ing direction, within WPB, of reconver
sion matters, in some appropriate unit, 
possibly a revival of the Office of Civilian 
Requirements on an adequate scale, in
cluding small business representation.

WPB Creates Auto Industry 
Labor Advisory Committee

An Automobile Industry Labor Ad
visory Committee has been created to 
consult with the W ar Production Board 
on eventual reconversion of the automo
bile industry to peacetime production, 
Donald M. Nelson, chairman, WPB, an
nounced last week.

First meeting of the committee was 
held in Washington on April 27. Items 
on the agenda which came under discus
sion were manpower, stabilization of em
ployment based on reconversion, impact 
on labor of utilization of facilities, tools 
and equipment, and labor’s recommen
dations for maintaining present automo
biles on the road pending reconversion.

WPB Chairman Nelson last week told 
the Automobile Labor Advisory Com
mittee he saw no chance of making pas
senger automobiles this year while John 
H. Middlecamp, director, WPB Auto
motive Division, said the problem of

getting needed tools and making suf
ficient floor space available for reconver
sion preparations haven’t yet been 
solved.

R. J. Thomas, president of the Auto 
Workers union, at the meeting presented 
a series of proposals looking to the re
turn of automobile production, includ
ing guaranteed weekly wage in the in
dustry, recommendations covering cu t
backs, and proposals regarding the dis
posal of government-owned machinery.

Earlier, Mr. Nelson and other WPB 
officials m et with the Automobile In
dustry Advisory Committee, which rep
resents management, for the purpose of

initiating advance planning to deal with 
the problems which the industry must 
face when reconversion becomes pos
sible. Creation of the Automobile Labor 
Advisory Committee is in accordance 
with the announced policy of the WPB 
to consult equally with management and 
labor on all problems affecting resump
tion of civilian production.

Members of the labor committee are: 
R. J. Thomas, president, United Auto
mobile, Aircraft and Agricultural Imple
ment Workers of America, CIO; George
F. Addes, secretary-treasurer, William 
C. Stevenson, executive board member, 
Richard E. Reisinger, executive board 
member, W alter Reuther, vice president, 
and Richard T. Frankenstein, vice presi
dent, all of the United Automobile, Air
craft and Agricultural Implement Work
ers of America, CIO; Lester Washburn, 
president, International United Automo
bile Workers, AFL, and Frank Fenton, 
director of organization, American Fed
eration of Labor.

Present, Past and Pending
■ FLOODS THREATEN ST. LOUIS SCRAP SUPPLIES
S t . L o u is — Floods which caused the Mississippi, Missouri and Illinois rivers to over
flow their banks have hampered shipments of iron and steel scrap into this district, 
thereby aggravating an already tight situation.

■ NEARLY 300,000,000 POUNDS NICKEL PRODUCED IN 1943
T o r o n t o — Approximately 300,000,000 pounds of nickel were produced or re
fined last year, according to Robert C. Stanley, chairman and president of the 
International Nickel Co. of Canada Ltd.

■ REINFORCING BA* r TUDT BEING INAUGURATED
N e w  Y o r k — A basic si js *  uses of steel bars for concrete reinforcement
will be made by the CommitfeeHin Reinforced Concrete Research recently organized 
by the American Iron and Steel Institute.

■ PULLMAN-STANDARD CAR STRIKE ENDS
H a m m o n d , I n d .—A five-day strike of approximately 2500 employes of Pullman- 
Standard Car Mfg. Co. ended April 25 when the W ar Labor Board requested 
the workers to return and directed the company to sign a previously agreed-upon 
contract with the United Steelworkers of America.

■ JANUARY ALUMINUM OUTPUT DOWN 10 PER CENT
W a s h i n g t o n — Production of primary aluminum ingots in January amounted to
169,600,000 pounds, down 10 per cent from December output.

■ MAGNESIUM UNITS ORDERED TO SUSPEND
L a s  V e g a s , N e v .— Basic Magnesium Inc. has been ordered to switch out four of 
its ten production units, but to keep them in condition for resumption. Manage
ment says there should be no widespread layoff of workers.

■ PREDICTS 15 PER CENT DROP IN STEEL OUTPUT
C h ic a g o — Inland Steel Co. faces a 15 per cent reduction in production within a 
few months if present draft deferment policies are not revised, according to Wilfred 
Sykes, president.

B NELSON EXPECTS PEAK W AR OUTPUT IN AUGUST
W a s h i n g t o n — Peak war production will be achieved in August, WPB Chairman 
Donald M. Nelson predicted before the Senate Small Business Complaints sub
committee. He estimated August war output would total $6,370 million, gradually 
decline to $6,200 million in December, with 1944 total about $74 billion.

0 MAXIMUM PRICES SET FOR IMPORTED IRON AND STEEL SCRAP
W a s h i n g t o n — Imported iron and steel scrap has been brought under the maxi
mum prices in effect for domestic scrap. The new procedure establishes prices 
at the domestic level, f.o.b. port or point of entry.
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Pressure on Tool Builders Growing

Industry seeks to meet delivery schedules facing increasingly 
acute manpower shortage with unexpected resurgence in de
mand developing. Situation complicated by extensive sub
contracting on other types of war production

MACHINE tool industry currently is 
facing a growing manpower shortage at 
a time when an unexpected resurgence 
in tool demand is developing.

Complicating the situation is the fact 
that in recent months 25 to 30 per cent 
of machine tool production facilities have 
been converted to subcontract work on 
numerous precision parts, in some in
stances complete units.

Augmented tool demand, anticipated 
over the next few months and expected 
to stem from the accelerated heavy artil
lery, truck and airplane engine programs, 
is certain to intensify the manpower pinch 
in the industry which has been develop
ing recently as the tool builders steadily 
took on new war work. W ar Production 
Board authorities now estimate new tool 
requirements over the last three quarters 
of this year a t $600 million.

W ere the industry today similarly fixed 
in the m atter of labor supply as it was six 
to nine months ago the influx of new or
ders would not be cause for undue con

cern. However, last year when demand 
for tools started downward the tool build
ers were forced to curtail production and 
let out many employes to other war work 
pending acquisition of other types of war 
work. Today, with working forces 
thinned out, the tool builders find them 
selves with an increasingly large volume 
of subcontract work to which now is be
ing added a much larger volume of new 
tool business than had been anticipated 
earlier this year. Meanwhile, most of the 
workers released to other vital war indus
tries are not returning to their old jobs in 
the machine tool field.

Reversing the downward trend of the 
preceding 11 months, machine tool out
put turned slightly upward during March 
to $50,799,000 or a gain of 1.5 per cent. 
Upturn in production reflects the 19.6 
per cent gain in orders during March over 
the February total, which in turn was 
12.7 per cent over January. Despite the 
gain in new orders recently, the tool in
dustry’s order backlog of $153,079,000 on

March 31 was off 6.9 per cent from the 
preceding month.

Upward trend in orders continued 
throughout April. Based on projected re
quirements for the accelerated war pro
grams, most tool builders expect the in
dustry’s output will increase further 
through May and June, and even during 
the usually slack summer months.

Toward the close of last year the tool 
builders felt 1944 production would not 
exceed $350,000,000, but these estimates 
have been revised upw ard in view of cur
rent projected new war requirem ents. For 
the first quarter this year, tool production 
amounted to $157,246,000, or less than 
45 per cent of the first quarter 1943 out
put of $357,243,000.

WPB officials recently advised the Ma
chine Tool Industry Advisory Committee 
that out of a total $1.8 billion machine 
tool “pool orders” placed through the De
fense Plant Corp. during the period of 
peak machine tool demand, there re
mained only $35,000,000 worth of ma
chine tools and attachments that had not 
been sold to w ar industries as of April 15. 
This represents less than 2 per cent of the 
total pool orders placed, and it is being 
steadily reduced by incoming orders from 
individual concerns.

W hat proportion of increased war tool 
needs can be met from the large amount
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Among s t i b c o n -  
tract jobs for the 
Navy being per
formed by W  ar- 
ner & Swasey Co., 
Cleveland, is the 
m a c h i n i n g  of 
welded steel diesel 

cylinder blocks
By J .  C. SULLIVAN
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of government-owned equipment now 
idle in contractors plants is unknown, 
but tool builders believe that the stepped 
up war programs will require many new 
tools.

The WPB Tools Division, it was 
learned last week, is making a survey of 
machine tool building capacity devoted 
to other war work to ascertain w hat ca
pacity is available for machine tool pro
duction. The division is canvassing 
builders as to orders for other than ma
chine tools now on hand.

The Machine Tool Industry Advisory 
Committee of WPB recently urged more 
drastic steps be taken to find and utilize 
idle tools, and pointed out that in view 
of the unexpected demands indicated by 
the armed services, currently planned 
production of the machine tool industry 
is inadequate. These new demands can 
be met only by utilizing a greater num 
ber of existing machines, it is said.

To the end that the tool industry may 
contribute its maximum to production of 
other vitally needed war materiel and to 
avoid wastage of scarce manpower and 
materials on production of new machine 
tools, the committee recommended an 
immediate thorough search for all avail
able machines owned either by the gov
ernment or by private companies, and 
their transfer to meet the tooling re
quirements of various new and accel
erated production programs.

Produces 40 Different Items

Indicative of the headway the indus
try has made in acquiring subcontract 
work is the following list of parts now 
being made by W arner & Swasey Co., 
Cleveland, which has over 20 different 
subcontracts for the manufacture of 40 
distinctly different items. These include: 
Airplane wing fittings; radar parts; con
trol units; gun recoil parts; driving mech
anisms; drive shafts; crankcases, blower 
housings, end plates, covers, inner bear
ings, etc., for diesel engines; chain drive 
housings and cylinder blocks; airplane 
engine bearings; drives for cable reels; 
gun turret controls; power drives for 
gun directors; worms and gears for 
winches; recoil parts; transmission gears; 
hydraulic jacks; supercharger clutch as
semblies; rotors and blades for fuel 
pumps and de-icer pumps; motor frames 
for hoists; steam cylinders and coup
lings; hydraulic cylinders for gun tu r
rets; clutch disks for superchargers; units 
for cargo hoists; brackets and flange 
shafts. This subcontract work now rep
resents about 75 per cent of the com
pany s total output. However, it is well 
above the average for the industry, 
which is estimated at 25 to 30 per cent.

Even before the recent upturn in new 
tool orders the industry’s manpower sit
uation was becoming critical. In a num
ber of instances shops were falling be
hind on delivery of vitally needed tools, 
while in many plants production of pre
cision parts on a subcontract basis was 
falling behind schedule.

Warner & Swasey Co., for example, 
currently is in urgent need of 300 more

Machine Tool Statistics
S ource: W a r P ro d u c tio n  B oard  

(0 0 0  o m itte d )

1944
U nfilled
O rders

N et
N ew

O rders S h ipm ents

M arch , . $153,079 $40,007 $50,799
F eb . 164,424 33,270 50,098
Jan . 181,548 26,456 56,349

1949
D ec. . . 210,606 27,603 60,861
N ov. . . . . . 246,509 31,726 71,811
O ct. . . . 286,600 30,800 78,300
Sept. . . 338,119 31,759 85,842
Aug. 386,792 33,378 87,827
Ju ly . . 441,220 28,713 97,541
Ju n e  . . . 511,478 38,322 108,889
M ay . . . . 578,226 48,241 113,859
A pril . . 643,643 57,359 118,031
M arch . . 704,922 84,980 125,445
Feb. . . . 893,247 63,865 114,593
Jan . . . . . 970,616 48,829 117,384

1942
D ec. 1,069,672 56,083 131,960
Nov. 1,129,610 76,116 120,371
O ct. . . . 1,168,768 66,474 130,008
S ept. . . . . 1,248,965 74,343 119,883
A ug. 1,315,254 96,979 117,342
Ju ly  . . . 1,374,735 121,156 113,596
Ju n e 1,389,363 139,397 111,090
M ay 1,386,435 166,945 107,297
A pril . . . . 1,367,281 254,274 103,364
M arch . . 1,392,803 338,348 98,358
Feb. 1,000,838 127,356 84,432
Jan . 728,708 107,500 83,547

1941
D ec. . . . '. " 576,568 - - " - 81,435
Nov. . 629,926 81,320
O ct. . . 616,542 84,178
Sept. . . 617,677 74,908
A ug. . . . . . 595,000 70,069
Ju ly . 572,000 63,019
Ju n e  . 525,000 69,070

shop employes. National Acme Co., 
Cleveland, is in need of over 200 men 
not only on machine tool work but also 
on electrical devices, etc. The same la
bor pinch is reported by other builders.

Peak war employment a t W arner & 
Swasey Co. was over 6300, but current
ly is about 4200. Of this total, 29 per 
cent are women. Company officials 
state 900 men are in the draft age 
group, while 2450 are now serving in 
the armed forces. There are about 50

men who are under 26 years of age.
With the demand for machine tools 

declining sharply most of last year, tool 
builders curtailed production and re
leased many employes pending the lining 
up of subcontract work and retooling. It 
was never felt that the labor required 
on subcontract work would entirely 
match the manpower needs experienced 
during the peak machine tool demand 
period. However, many builders have 
been unable to rehire even half the 
num ber of men they released six to nine 
months ago, for most of them have been 
either drafted or are employed in other 
war plants.

Indicative of the postwar outlook of 
machine tool builders in general is that 
of one large turret lathe manufacturer. 
During the period 1940-43 inclusive this 
company built and shipped 22,000 tur
ret lathes, or 2000 more than in the pe
riod 1919 to 1939. Leading builder of 
multiple spindle automatics made 8200 
unit during 1940-43, compared with 
9100 in the period 1920 to 1940. Out
put rate of present machines is 2% times 
that of the 1925 models.

Need for Superspeed Machines
To offset the huge accumulation of 

government-owned tools—now valued at 
$2.7 billion—and to meet the inroads of 
the rapid development of new plastic 
molding techniques, precision forging 
and casting— including centrifugal cast
ing of steel and nonferrous metals— and 
powder metallurgy, the machine tool in
dustry must develop super-speed ma
chines and tools for the machining of 
steel as well as light metals and for 
meeting closer tolerances on materials.

Looking ahead to the postwar period 
machine tool builders are planning im
provements and innovations in their tools. 
Searching analysis and cultivation of ad
ditional markets in this country and 
abroad are being pressed and develop
ment or acquisition of new products 
other than machine tools is receiving ma
jor attention.
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Wartime Achieve ment

Of Foundries Reviewed 

At Buffalo Convention

REAR A D M IRA L A. H. V A N  KEUREN  
D ire c to r , N a v a l R e se a rch  L a b o ra to ry , 

W a sh in g to n

Attendance at A.F.A. technical sessions and equip
ment exposition large. Industry's contributions to 
war effort cited by government officials. Difficult 
manpower problems discussed by various speakers

THIRD W ar Production Foundry 
Congress and forty-eighth annual con
vention of the American Foundrymen’s 
Association played to a full house all 
last week in Buffalo. The convention 
and show closed Friday, April 28.

Record attendance was reported at 
the equipment exposition at which were 
displayed more foundry equipment and 
appliances than have been exhibited at 
foundry shows since before the war. The 
more than fifty technical sessions of the 
convention all were heavily attended 
with delegates anxious to learn of the 
latest developments in foundry practice, 
metallurgical progress, manpower prob
lems, and employe training.

Highspots of the week’s sessions in
cluded a record-breaking jam at the 
Buffalo preview of the exposition, held 
the evening of April 24 for the benefit 
of foundrymen in the Buffalo area; man
power sessions on Monday and W ednes
day; sessions on foundry costs and re
negotiation on Friday; the annual busi
ness and awards session on Thursday 
and the annual banquet Friday evening.

The convention offered seven sessions 
devoted to operating practices. Under 
the auspices of the Gray Iron Division, 
four sessions on gray iron shop practice 
were held, while the Sand Shop Course 
Committee held three evening discus
sions and lectures on practical aspects 
of the sand problem in the foundry.

Continuing the practice established 
last year, four educational lectures on 
gating and risering covering gray iron, 
steel, aluminum and masrnesium, and 
brass and bronze were held. These ses
sions were under the guidance of W. G. 
Reichert, winner of this year’s Joseph 
Seaman Gold Medal, and president of 
the W. G. Reichert Engineering Co., 
Newark, N. J.

The second A.F.A. Foundation Lec

ture was presented by Dr. H. W. Gil- 
lett, technical advisor, Battelle Memorial 
Institute, Columbus, O. Dr. Gillett’s 
paper was on the subject of “Cupola 
Raw Materials”, and was presented at 
the annual business and awards meeting.

New officers and directors for the en
suing year were elected at this session. 
This year’s vice president, Ralph J. 
Teetor, Cadillac Malleable Iron Co., 
Cadillac, Mich., was advanced to the 
presidency, while Fred Walls, Interna
tional Nickel Co., New York, was named 
vice president. Five directors’ terms ex
pired this year, and the five new men 
chosen as directors are Joseph M. Sully, 
Sully Brass Foundry Co. Ltd., Toronto, 
Ont.; Ralph T. Rycroft, Jewell Alloy & 
Malleable Inc., Buffalo; Frank J. Dost, 
Sterling Foundry Co., Wellington, O.; 
Samuel D. Russell, Phoenix Iron Works, 
Oakland, Calif.; and Lee Wilson, Read
ing Steel Casting division, American 
Chain & Cable Co., Reading, Pa. Terms 
of these new directors expire in 1947.

died in one plant was described by S. M. 
Brah, Rustless Iron & Steel Corp., Bal
timore.

Conference methods of foreman train
ing and successful application of those 
methods at the Peoria, 111., plant of 
Caterpillar Tractor Co., which has dem
onstrated unusual technique in this prob
lem, were outlined by Steven G. Garry 
of that company. Some intelligent 
guessing on the place of the foreman in 
postwar industry was done by T. H. 
Booth, W alworth Co., W ashington Park, 
111 .

In welcoming delegates at the open
ing session of the congress, Lee C. Wil
son, president of the association, empha
sized that the keynote of the four-dav 
convention was the production of supe
rior weapons which w ould aid the Unit
ed Nations in speeding victory.

Frank E. Bates, W orthington Pump &

Discuss Methods of Upgrading

Committee on Foreman Training, 
under the chairmanship of W. G. Con
ner Jr., Walworth Co., Washington 
Park, 111., sponsored an unusual and 
profitable session on that currently tough 
problem. Methods of upgrading work
ers on the job, training them to become 
foremen while they work, so to speak, 
were discussed by F. K. Dossett, Thomp
son Aircraft Products Co., Cleveland. 
Peculiar difficulties facing foremen who 
must handle women workers were de
scribed by F. C. W artgow, American 
Steel Foundries, Chicago, in a paper 
prepared by W. J. Hebard, Continental 
Foundry & Machine Co., Chicago.

Training women to become foremen 
of all-female work crews is a special 
problem in itself. How it has been han-

RALPH J .  TEETOR  
N e w ly  e le c te d  p re s id e n t  o f the  An  
F o u n d ry m e n 's  A sso c ia t io n . H e  is 
C a d il la c  M a lle a b le  Iro n  Co., C a d illa ”
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H. S. CO LBY  
Consultant to d e p u ty  vice ch a irm a n  fo r  

p ro d u c tio n , W PB

i n i

Machinery Corp., Buffalo, and chairman 
of the Western New York chapter of the 

1 f association, briefly welcomed all found- 
rymen to Buffalo at this same session.

Pointing his remarks along the key- 
1 1 note struck by Mr. Wilson, Rear Ad

miral A. H. Van Keuren, director, Naval 
- Research Laboratory, Washington, cited 

inter the importance of the foundry industry 
elk to the war effort in tracing the NRL’s 
: ¡¿5 activities in the field of castings research 
;f«f- for naval purposes. The laboratory’s 
e If j program has been under way for more 
lingt I than 15 years, having been started to 

study steel castings but later enlarged 
at lit to take in other metals as well. The 
Lie Cl fact that a destroyer requires approxi- 
¡tmSi mately 9000 valves and fittings and a 
tie h* battleship some 15,000 castings exclu- 
tionfl sive of structural members makes the 
¡jjlJet Navy’s concern over the soundness of 
T, castings a natural one, Admiral Van 
jonfe Keuren pointed out.

Metallurgy will always be an impor- 
tant part of naval research, the speaker 
stated, adding the prediction that the 
trend toward use of combination cast 
and welded structures likely will con
tinue.

. ! The foundry industry is faced with a 
\ | difficult task in attempting to maintain 

production in the face of shrinking man- 
■ power supply, it was stated by H. S. 

Colby, consultant to the deputy vice- 
chairman for production, W ar Produc
tion Board, Washington. Addressing the 
first war production manpower session 
of the congress, he traced the history of

I attempts by WPB and other government 
agencies to relieve the manpower prob
lems which foundries have faced for 
«any months—problems which have be
come intensified lately by the heavier 
inroads of Selective Service into the 

¿„a# ranks of younger workers. 
ore0 While foundries originally were not

e £

given sufficient recognition in establish
ing the essentiality of workers of certain 
skills, this situation subsequently was 
corrected. W age adjustments, in some 
cases accompanied by revisions in cast
ing prices, also proved helpful. How
ever, the recent move by Selective Serv
ice to limit deferments among workers 
under 30 years of age appears likely to 
impose a severe handicap. Foundry 
workers under 26 represent slightly less 
than 5 per cent of the total, but exten
sion of the more thorough draft to the 
26-30 year age group will affect 15 per 
cent or more of all workers and prob
ably will cause a critical situation from 
the production standpoint.

Output of foundries has increased 15 
per cent since last September while the 
number of workers has increased only 
2 per cent, but Mr. Colby expressed 
doubt that the industry can maintain 
this improved production if faced with 
the loss of 15 per cent of its employes. 
He indicated that WPB is concerned 
with seeking a solution to the problem.

By taking advantage of the plasticity of 
certain coals when heated, it may be pos
sible to salvage for the production of cast 
and malleable iron loose machine shop 
turnings which are now one of the big 
salvaging headaches of both industry and 
the W ar Production Board, according to 
Dr. H. W. Gillett, Battelle Institute, 
Columbus, O., speaking on raw materials 
for cupola operation. He described ex
periments at Battelle in which machine 
shop turnings, borings, and chips were 
made into briquets suitable for charging 
foundry cupolas by mixing this loose scrap 
with certain types of coal, then coking 
the mass into briquets. If the economics 
of the process can be proved feasible, it 
may offer a solution to the problem of 
how to utilize fine scrap from the nation’s 
war industries in the manufacture of cast 
and malleable iron, he said.

Gigantic Presses Used

It is impossible to use fine scrap in 
loose form in the foundry cupola because 
of the technology of the cupola process, 
said Dr. Gillett. Gigantic presses are 
used to press fine scrap into briquets in 
plants where the volume of such scrap is 
great, but few industries produce enough 
scrap of this type to keep a huge press in 
operation. As a result, large tonnages of 
such scrap usually end up in outside “stor
age” of industrial plants, where it rusts 
and deteriorates before it is eventually 
sold at depreciated value to steel manu
facturers for use in open hearths or blast 
furnaces. A cheap means of converting 
fine scrap into briquets for cupolas while 
it is still in the plant of its origin and 
where its composition is known would 
make practical the use of the material in 
local foundries.

Coke-bonded briquets, according to Dr. 
Gillett, can be handled with a magnet 
and will stand storage and shipment al
most like pig iron. It is believed that un
der local conditions this method of 
briqueting might be tire solution to sal
vage problems.

Gray Iron Shops 
Urgently Need 
21,865 Workers

Nationwide survey by G ray  
Iron Founders' Society shows 
manpower shortage in the in
dustry is pinch-point

GRAY iron foundries are in urgent 
need of a minimum of 21,865 additional 
workers to keep abreast of their war as
signments, a nationwide survey by the 
Gray Iron Founders’ Society reveals.

“The manpower shortage of this small- 
business industry, critical for months, 
is a definite pinch-point in the landing 
craft and military engine programs and 
one of the worst of the war work bot
tlenecks, but it will get worse before it 
gets better, with further marked de
clines in vital castings production, un
less there is quick, wider recognition of 
die highly essential character of the 
foundry worker,” W. W. Rose, the so
ciety’s executive vice president, com
mented as he disclosed results of the 
survey.

A total of 1954 gray iron foundries— 
approximately 80 per cent of the indus
try—replied to the questionnaire.

Shortages are widespread but most 
pronounced in the East North Central 
and Middle Atlantic states where 631 
gray iron foundries need an additional 
14,834 workers to meet the demand for 
castings. In the New England area 91 
plants are vainly seeking a total of no 
less than 2000 workers, and another 
2000, at least, are the immediate re
quirement of 107 foundries in the West 
North Central states.

Eighty-five Illinois gray iron plants 
require 2855 more workers, including 
133 women, and the urgent needs of
115 Pennsylvania foundries run above 
2400. Michigan gray iron castings pro
ducers can immediately place at least 
2200; Ohio plants w ant a minimum of 
1750; there is a deficiency of 1650 gray 
iron workers in New York state; and 
gray iron foundries in Indiana and Wis
consin are working 3150 too few men 
and women.

There are vacant jobs in practically 
every gray iron foundry classification 
but foundries list their most critical 
needs as molders, coremakers, grinders 
and chippers, semiskilled and unskilled 
workers. At least 10 per oent of the pre- 
Pearl Harbor industry is down for the 
duration due to manpower stringency, 
limitation orders and other reasons.

Employment in the industry has fallen 
off by a minimum of 22,900 from nor
mal as a result of losses to the armed 
forces and quits for jobs in other war 
industries, and despite an increase of
116 per cent in the number of women 
workers, the society found.
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U. S. Steel's Overall Business Not 
Yet Affected by Cancellations

Chairman Irving S. Olds says operations unaffected by numer
ous cutbacks. Holds granting of union's wage demands would 
be serious blow to stabilization. Corporation's first quarter net 
up compared with like period of 1943

W H ILE United States Steel Corp. 
subsidiaries are still receiving numerous 
cutbacks and cancellations, there has 
been no overall loss in business, Chair
man Irving S. Olds revealed a t his press 
conference following the directors’ quar
terly meeting last week.

Steel production of the corporation, he 
said, is a t a high level, with operations 
for the week at around 98 to 99 per cent. 
He also pointed out that if the industry 
as a whole maintained the schedule set 
up, the weekly production would be the 
heaviest on record.

The corporation’s first quarter net 
profit totaled $17,027,616, equal to $1.23 
a common share, compared with $15,- 
406,597, or $1.04 a share, for like 1943 
period. Dividend of $1 a share on com
mon was declared, payable June 12 to 
record May 12.

Federal tax provisions totaled $15,-
200,000, and $6 million was set aside for 
additional war costs during the period. 
In  the comparable 1943 quarter the cor
responding amounts were $28,100,000 
and $6 million respectively.

Higher costs of labor and other in
creases in expenses more than absorbed 
the increase of $41,645,131 in sales rev
enues during the initial quarter over a 
year ago, and eliminated income subject 
to excess profits taxes. This resulted in 
a substantial reduction in income taxes

pleted. However, the company has not 
operating all those lines which have 
been completed. The structural mill at 
Geneva, Utah, is expected to be com
pleted in about 90 days, he said.

He revealed that of the ex-service men 
now employed, 5000 or 6000 were former 
employes of the corporation. Number 
of employes on payrolls in the quarter 
averaged 323,938 against 335,868 in the 
like 1943 period. Total payrolls amount
ed to $222,700,000 or $26.6 million 
higher than for the larger num ber of 
employes in the comparable 1943 period.

Bethlehem Steel's First 
Quarter Net Is $6,432,538

for the quarter.
Commenting on wage hearings in 

Washington, Mr. Olds said that the grant
ing of labor demands would be a serious 
blow to the country’s stabilization pro
gram.

Mr. Olds looked for the third quarter 
to bring a real stringency in manpower 
to the corporation. To date, he said, the 
overall effect of the labor shortage has 
not been very serious for the corpora
tion, except in some special fields, the 
shipyards, in particular.

Flash strikes are an increasing source 
of difficulty. During the first quarter, 
the corporation lost 209,000 tons as a 
result of such strikes.

Insofar at least as the Steel corpora
tion is concerned, he said he anticipated 
no scrap shortage, and remarked that the 
corporation had more iron ore on hand 
than a year ago. Adequate supplies of 
manganese and tin appeared available—  
and if not in the corporation’s own stocks, 
in government stocks.

Mr. Olds said that all of the corpora
tions new tin lines, except one at Bir
mingham, Ala., where it was still await
ing certain equipment, have been com

First quarter earnings of Bethlehem 
Steel Corp., Bethlehem, Pa., totaled $6,- 
432,538, equal to $1.61 a common share, 
compared with $6,228,693, or $1.54 a 
share, in like 1943 period.

Shipments of rolled and finished steel 
products during the first quarter of 2 ,- 
402,217 net tons established a new rec
ord, exceeding previous peak in third 
quarter 1943 by 91,000 tons, Eugene
G. Grace, president, states. H e pointed 
out that net billings of nearly $450 mil
lion for the first quarter represent about 
w hat the company will average during 
the remainder of the year provided there 
is no change in the military program. 
There is a capacity demand for steel 
indicated for the balance of the year, 
he said.

Sheet & Tube Co. Has 
Profit of $1,636,369

Sharon Steel Reports 
Net Income of $166,511

taled $595,000, against S1,593’̂  “  
like 1943 period. Postwar war cori - 
gency provision am ounted to 3 > >
compared with $150,000 a year ago. ^

Net of $123,612 Earned 
By Superior Steel Corp.

Superior Steel Corp., Pittsburgh, had 
net profit of $123,612 in the initial three 
months, equal to $1.09 a share on capital 
stock. This compares with $151,015, or 
$1.33 a share, in corresponding 1943 
quarter. Tax provisions w ere more than 
50 per cent below a year ago, a t $845,- 
175.

American Rolling Mill 
Co. Earns $1,229,035

First quarter 1943 net income of 
American Rolling Mill Co., Middletown, 
O., amounted to $1,229,035, or 25 cents 
per common share. This compares with 
$1,535,205, or 36 cents a share, in like 
1943 quarter.

Directors declared a dividend of 20 
cents per common share, payable June 
15 to record May 15.

Jones & Laughlin Has 
Profit of $1,708,352

Jones & Laughlin Steel Corp., Pitts
burgh, had first quarter 1943 net profit 
of $1,708,352, equal to 61 cents per 
common share, compared with $2,399,- 
369, or $1.04 a share, in like 1943 period.

Federal income tax provisions amount
ed to $2,417,000, against $6,398,050 in 
corresponding period last year.

Lukens Steel's Profit 
Totals $277,998

N et income of Youngstown Sheet & 
Tube Co., Youngstown, totaled $1,636,- 
369, equal to 85 cents per common share, 
in the initial quarter. This compares 
with $2,147,023, or $1.16 a share, in like 
1943 period. Tax provisions amounted 
to $4,222,000 last quarter, against $6 ,-
761,000 a year ago.

Lukens Steel Co., Coatesville, Pa., had 
net income of $277,998 for the first half 
of the fiscal year ended March 25 last, 
compared w ith $591,968 in the corre
sponding period of the previous fiscal 
year. N et sales w ere $22,963,583 and 
$24,851,530 respectively for the two pe
riods. Directors declared a common di
vidend of 25 cents a share, payable May 
12 to record April 28.

Acme Steel Has First 
Period Net of $420,987

Acme Steel Co., Chicago, first quarter 
net of $420,987, equal to $1.28 a share 
on capital stock, compared w ith $422,- 
316, or $1.28 a share, in period ended 
March 31, 1943.

Net profit of $166,511, or 23 cents a 
common share, is reported by Sharon 
Steel Corp., Sharon, Pa. Comparable 
1943 quarter earnings were $445,465. 
equal to 94 cents on common.

First quarter federal tax provision to-

Pittsburgh Steel's First 
Quarter Net Is $114,939

Pittsburgh Steel Co., Pittsburgh, i 
ports first quarter net profit of $114 92 
equal to 70 cents a common share coi

70
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pared with $600,121, or $3.69 cents a 
share, in like 1943 quarter.

Income tax provisions for the latest 
period totaled $95,600, against $1,755,- 
300 a year ago. Directors declared a 
dividend of $1.375 a share on 5% per 
cent prior preferred stock, payable June 
1 to record May 16.

Rustless Iron & Steel 
Ú  Has Net of $544,067

■W
m 

' «
I «

sh

Rustless Iron & Steel Corp., Balti- 
.— more, March quarter net profit of $544,- 

067, equal to 56 cents a common share, 
compared with $822,680, or 86 cents a 
share, in like 1943 period.

Keystone Steel & W ire  
Earns $269,600

Keystone Steel & Wire Co., Peoria,
111., had net profit of $269,600, or 35 
cents a share on capital stock, in March 
quarter, against $220,854, or 29 cents a 
share, during same 1943 period.

Woodward Iron Earns 75 
Cents on Capital Stock

Woodward Iron Co., Woodward, Ala., 
net income of $252,728, or 75 cents a 
share on capital stock, for first quarter, 
against $251,815, also equal to 75 cents 
a share, recorded in the first quarter of 
1943.

Sloss-Sheffield Steel's 
Profit Totals $170,522

Sloss-Sheffield Steel & Iron Co., Bir
mingham, Ala., had net profit in March 
quarter of $170,522, equal to 25 cents 
a common share, compared with $354,- 

Je,fc 367, or $3.13 a share, in corresponding 
in b period last year.

Sis

6,3*3

Third Quarter Steel Needs Being 
Estimated by Claimant Agencies

W a r Production Board expected to make allotments for period 
around M ay 15. Requests to be closely scrutinized with some 
trade observers anticipating a decline in production due to 
manpower shortage and hot weather

N E W  YORK
W ITH the claimant agencies now 

drawing up their requests for third quar
ter steel, tire W ar Production Board will 
likely make its allotments for that period 
within the next couple of weeks, prob
ably around May 15, according to in
formation here.

Requests will continue to come in for 
special scrutiny not only because of the 
sustained volume of demand for the war 
program as a whole, but because of the 
probability that steel production in the 
next quarter will be down a t least 7 or 
8 per cent, and possibly more, in the 
opinion of some trade leaders— down be
cause of the growing stringency in man
power and because of hot weather.

At present the outlook with respect 
to military inductions is still highly con
fusing. However, indications point to 
a further substantial drain on industrial 
manpower. In  steel, it is estimated that 5 
per cent of the employes fall in the group 
ranging from 18 to 26 years of age, 
and the industry is already much recon
ciled to losing most of its physically fit 
men in this category.

When it comes to the older classifica
tions, however, a more determined effort 
will probably be made to obtain exemp
tions. The group from 26 to 29 years, 
inclusive, comprises about 10 per cent 
of the industry’s enrollment, and the 
group from 30 to 37 years, inclusive, 
about 20 per cent. The men in these 
groups naturally are more skilled and

experienced, and any marked inroads 
in these classes will be keenly felt by the 
industry. However, w hat success the in
dustry will have in obtaining exemptions 
remains to be seen, with some indus
trial leaders not too hopeful.

All in all, the prospects are for a much 
greater stringency by summer. There 
is not only the question of military in
duction but of men working on 16-hour 
shifts, as is now being done in various 
cases. Hot weather makes such sched
ules extremely difficult.

Moreover, the steel industry feels 
that it is fast approaching a point where 
it can no longer obtain additional relief 
by the employment of women, as they 
are now filling most jobs they are able 
to fill.

Maritime Commission Asks for Less

So, requests for third quarter steel will 
undoubtedly be closely scrutinized, par
ticularly with many war demands press
ing. Some agencies will ask for less 
steel than heretofore, but, it is under
stood, WPB officials look for the over
all demand for steel in third quarter to 
continue high.

Interestingly, the Maritime Commis
sion is reported to have already submit
ted its request for third quarter steel, 
approximately 1,800,000 tons, or about
400,000 tons less than requested for the 
current quarter. But how much will be 
approved finally has not been definitely 
indicated.

.28 ri

M. A. Hanna Co.'s First 
Period Net Is $843,413

M. A. Hanna Co., Cleveland, net profit 
of $843,413, equal to 67 cents on com
mon stock, against $854,058, or 68 cents 
a share, in like 1943 period.

Directors have asked stockholders to 
approve a program under which the pre
sent issue of $5 preferred stock, of which 
$12,853,100 stated value is outstanding, 
would be retired and a new $10 million 
preferred issue created with annual divi
dends of $4.25 a share.

March Pig Iron Output Sets New All-Time Record

Inland Steel Earns Net 
:t Profit of $2,512,396

Inland Steel Co., Chicago, reports first 
lUrgltl Quarter net profit of $2,512,396, equal to 

$1-54 a share on capital stock, compared 
nr.i ®  (Please turn to Page 178)

Pig iron production in March by blast 
furnaces in the United States established 
a new all-time record with 5,434,240 net 
tons, 110,502 tons over the prior high 
mark of 5,323,738 tons made in October, 
1943, according to the American Iron 
and Steel Institute.

This represents production at 96.2 per 
cent of capacity, which is now 66,660,-

D istric t P ig  iron
E a ste rn  .......................................... 9 6 5 ,6 7 4
P ittsbu rg h -Y o u n g sto w n  ..........  2 ,2 1 1 ,8 9 7
C le v e la n d -D e tro it .....................  561 ,0 5 9
C hicago  .......................................... 1 ,1 3 7 ,5 0 9
S ou thern  .......................................  3 4 9 ,7 0 2
W este rn  .......................................  144 ,829

020 tons annually, compared with 96.3 
per cent in February. In March, 1943, 
production was 5,314,201 tons, which 
was at 98.7 per cent of capacity then 
estimated a t 63,367,130 tons annually.

Aggregate production for three months 
this year is 15,838,717 tons, compared 
with 15,290,952 tons in die same period 
in 1943. Details in net tons follow:

T o ta l ..................................... 5 ,3 7 0 ,6 7 0

-------T o ta l-----------
P e r cen t

F erro , sp iegcl M arch Y ear to  d a te capacity
2 3 ,1 8 7 988 ,8 6 1 2 ,9 3 0 ,9 0 4 91.1
2 8 ,8 6 8 2 ,2 4 0 ,7 6 5 6 ,4 2 6 ,7 2 1 98 .5

5 6 1 ,0 5 9 1 ,575 ,889 100 .0
1 ,137 ,509 3 ,4 1 4 ,4 5 9 98.9

11 ,515 361 ,2 1 7 1 ,082 ,751 96.4
144 ,8 2 9 407 ,9 9 3 72 .0

63 ,5 7 0 5 ,4 3 4 ,2 4 0 15 ,8 3 8 ,7 1 7 96.2

A m erican  Iro n  a n d  S tee l In s titu te . C om panies in c lu d ed  above d u rin g  1942 rep resen ted  99.8 
p e r  c e n t o f to ta l  b la s t fu rn ace  p roduc tion .



Biddle Questions Authority of 
Clayton To Direct Disposition

Attorney General believes new legislation necessary to give 
administrator adequate powers after hostilities end. Cites more 
than 200 statutes now on books relating to sale of government 
goods

QUESTION as to the authority of 
William L. Clayton, administrator of 
the Surplus Property Board, to direct 
disposition of government-owned prop
erty has been raised by Attorney Gen
eral Francis Biddle in testifying before 
the W ar Contracts Subcommittee of the 
Senate Military Affairs Committee.

Before Mr. Biddle’s testimony, it was 
generally believed that the executive di
rective given Mr. Clayton, under the 
W ar Powers acts, gave him ample power. 
Mr. Biddle indicated that while this
was true for the purposes of the war, 
new legislation is needed to cover dis
posal of such property after hostilities 
end.

“There are a large number of statutes 
dealing with the management and dis
position of government property,” said 
Mr. Biddle. “If we exclude statutes
authorizing particular transactions, there 
are more than 200 that relate to disposi
tion of government property. In most 
cases, the authority conferred by these 
statutes is limited to a particular kind 
of property or to property of a particu
lar group. These statutes are satisfac
tory for the purposes for which they
were enacted, but they do not give the
government the general authority that 
will be required to manage and to dis
pose of surplus property promptly, eco
nomically, and pursuant to a considered 
and consistent plan.”

Seeks Clear Legal Authority

Mr. Biddle took the attitude that gen
eral enabling legislation is necessary and 
that such legislation should be enacted 
as soon as possible. Such a statute 
should clearly confer and define legal 
authority to manage and to dispose of 
surplus property. Mr. Biddle pointed 
out that S. 1823, a bill which senators 
appeared to have regarded as taking care 
of this matter, actually does not do so. 
“I t  does not contain such a statement 
of authority,” declared Mr. Biddle. “It 
is only by inference that authority to 
sell or dispose of the property can be 
found in that bill. In a m atter of this 
importance the scope of authority should 
not be left to inference.”

The grant of authority contained in 
Section 205(b) of S. 1730, Mr. Biddle 
thought, would take care of needs if 
revised as follows:

“Subject to the provisions of this act, 
the director, notwithstanding the pro
visions of any existing law, may dispose 
of any surplus property acquired by 
him or reported to him, by sale, ex

change, lease, transfer, or other dispo
sition, upon such terms and conditions 
as he deems proper, and may prescribe 
regulations to govern the disposition 
of such surplus property by other gov
ernment agencies.”

He thought the paragraph might be 
even further improved by making it 
clear that die director has the power 
to conserve, store and to manage prop
erty pending its final disposition.

Mr. Biddle thought well of proposals

to set up a central agency to deal with 
problems of industrial d e m o b i  iz 
and thought it desirable for Congress to 
pass a law or laws defining responsi l i 
ties and outlining policies. In dealing 
with problems of demobilization, how
ever, we should continue to have some 
of the discretion and freedom of choice 
that was necessary for carrying on the 
war, he said. “If the administrative 
structure, as first set up, is too rigid; 
i f  it is frozen while the war is still going 
on before we have had much experience 
with the new problems that will arise, die 
results may be unfortunate,” he warned.

H< opposed the idea of manning a 
top policy board with representatives 
of business, labor and agriculture. Ad
ministrative and practical difficulties are 
likely to arise when representatives of 
avowedly private interests are given offi
cial status in a government agency. 
He recommended that views, sugges
tions and ideas be obtained by the top 
board from advisory committees repre
senting the interested groups.

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

RECONVERSION— Shakeup of W ar Production Board’s reconversion 
setup hinted as W hite House “reorganizer” moves into WPB. See page 65.

CIVILIAN G O O D S —  Pattern for changing back to peacetime products 
evolves another step as automotive labor advisory committee is named 
to consult with WPB on eventual resumption of passenger car output.
See page 65.

SURPLUS PROPERTY— Attorney General questions authority of sur
plus property administrator to dispose of goods after w ar ends. Advises 
enabling legislation. See page 72.

W H A T 'S  A H E A D — Disposal of government-owned plants and facilities 
to present troublesome problem in some sectors of the metalworking indus
try though percentage-wise few companies will be affected. Expectations 
high for continued extensive subcontracting after the war. See page 73.

SMALL BU SIN ESS— Smaller W ar Plants Corp. chairman asks legis
lation to provide insured financing for small companies’ reconversion. 
See page 77.

P U B L I C  V /O R K S— Federal Works Agency official advises subdivisions 
to make surveys and blueprints now for highways and other projects to 
be built when employment in private industry slackens. See page 78.

T O O LIN G —  Unique plan inaugurated by General Motors of inviting ma
chine tool builders to discuss problems and difficulties of operation and 
servicing of tools may have bearing on design and construction of future 
machine tools. See page 85.

A UTO M ATIC W ELDING — Procedure for automatic arc welding of 
half-trac parts on mass production basis proves so successful that at least 
one welding expert foresees “doom” of manual welding for many purposes. 
See page 100.

G A S TURBINE— Developments in metallurgy, aerodynamics, com
bustion and heat exchange appear to be bringing closer the day when 
the combustion gas turbine will power locomotives, airplanes and vessels 
as well as providing an emergency standby service for electric power 
generation equipment. See page 110.
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Disposal of government-owned plants and facilities to present 
troublesome problem in some sectors of the metalworking industry 
though percentagewise few companies will be affected. Expecta
tions high for continued extensive subcontracting after the war

SINCE 1939 close to $20 billion have been invested in 
new war production plants and facilities, roughly $15.5 billion 
by the government and the remainder by private industry. As 
a result it is estimated total manufacturing capacity of the 
nation has been enlarged at least one-third, possibly one-half.

Disposal of the vast government-owned plants and facili
ties will present one of the most complex problems of the re
conversion period. In fact, speedy transition from a war to a 
peacetime economy will hinge in considerable measure on how 
disposition is accomplished. As pointed out some time ago by 
the National Planning Association, industrial and economic 
patterns of the country for the next generation may be largely 
determined by the disposition and use of government-owned 
war plants.

The problem presented raises these questions: Will these

plants and facilities be operated by the government? Will 
they be scrapped? Will they be held in reserve for possible 
future emergencies? Will they be sold or leased to private 
industry, and, if so, on what terms?

All government-owned plants and facilities will not figure 
in the disposal problem. Baruch and Hancock, in their re
cent report on war and postwar adjustment policies, figured 
that between $4 billion and $5 billion of the government’s 
investment is in plants especially designed for production of 
munitions and which would have little or no peacetime pros
pects. Another $1.5 billion went into improvements or ex
pansions of government arsenals and Navy yards. Thus, less 
than $10 billion is left of the government’s investment with 
peacetime production possibilities, this falling into three broad 
groups: 1— More than $1 billion in so-called scrambled plants;

DISTRIBUTION OF GOVERNMENT OWNED PLANTS
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2—about $5.5 billion in industries which can produce for 
peace as for war; 3— less than $3 billion in plants which : 
could be converted to peacetime production but only after some 
physical alterations and changeover.

As a general thing, the principal responsibility for returning 
to peacetime production and for maintaining full employment 
opportunity will rest with private industry. Consequently, it 
is assumed that government-owned plants and facilities for 
which no postwar government need will exist will be disposed 
of to private enterprise on reasonable terms and in such way as 
to make possible the most effective utilization of total produc
tive capacity without throwing the economy out of balance.

Disposal will present a particularly troublesome problem in 
some sectors of the metalworking industry since a large part 
of the government-financed facilities is in that field. The re
cent survey by S t e e l , however, indicates that only a rela
tively small percentage of the companies in the industry 
hold government capacity, 17.2 per cent to be exact.

Most of this government-owned metalworking capacity is 
held by the larger companies, S t e e l ’s data showing that 
only about 7 per cent of the companies employing fewer than 
50 have any, compared with 40.1 per cent of the plants em
ploying between 500 and 1000, and 59.2 per cent of those 
employing more than 1000.

As is to be expected most of the government metalworking 
facilities are in the highly industrialized Midwest and North
eastern sections of the country. Something like 87.5 per cent 
of government capacity is in sixteen states with Pennsylvania 
having 11.5 per cent, Michigan 11.3 per cent, Ohio 10.6 per 
cent, New York 9.3 per cent and Illinois 10.4 per cent. See 
chart on page 73.

Fairly wide variation in the m atter of government-owned 
plant is shown by product classification. For example, 40.7 
per cent of the locomotive, car and ship builders are operating 
government facilities; 41.2 per cent of the automobile, air
plane, truck and tractor manufacturers; 17.7 per cent of the ma
chine tool builders; and 14.5 per cent of the materials handling 
equipment manufacturers. See table on page 76.

Of those metalworking firms with government capacity 62.7 
per cent intend to buy it, assuming it will be available to them 
on reasonable terms, while 37.3 per cent indicate they are not 
interested. I t is pertinent to note in this connection that of 
the plants employing fewer than 25 only 30.3 per cent intend 
to buy the government facilities they are operating compared 
with 77.8 per cent of those plants employing 250 to 500, and 
69 per cent of those employing more than 1000.

Views with respect to acquisition of government-owned 
facilities are fairly uniform whether plants changed or did 
not change product manufacture during the war. Of those 
plants that changed, 63.3 per cent indicate they intend to buy 
the government facilities they hold, while of those plants that 
did not change 61.9 per cent plan to do likewise.

On a product classification basis 81.8 per cent of the loco
motive, car and ship builders plan to buy their government 
facilities, as do 76.2 per cent of the automobile and machine 
parts makers, 71.4 per cent of the automobile, tractor, air
plane and truck builders and 70 per cent of the airplane 
parts and accessory manufacturers. See table on page 76.

Closely related to the problem of government-owned plant 
disposal is the question concerning the future extent of subcon
tracting. The war gave tremendous impetus to the farming 
out of work on a large scale, and it is obvious considerable 
plant now being operated by subcontractors will not be 
needed by many companies in the postwar era if subcontracting 
is substantially reduced in volume.

Will extensive subcontracting be continued in the postwar 
era? On the basis of replies received in S t e e l ’s  survey of 
the metalworking industry the answer is an unequivocal “Yes”. 
The data show that 67 per cent of prime contractors, repre
senting 11.7 per cent of those participating in the study, think

Steel s survey shows a high percentage of the metalworking 
industry expects subcontracting to continue on a broad scale 
in the postwar period. Accompanying chart gives, in per
centage, replies to the question: W ill present extensive
subcontracting methods continue on peacetime production?

Subcontracting Expectations
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present extensive subcontracting will be continued as do 94.1 
per cent of the subcontractors, representing 35.4 per cent of 
the total, and 89.1 per cent of those doing both prime and 
subcontracting. Of all the plants in the survey, 89.4 per cent 
expect present subcontracting will be continued against 10.6 
per cent that do not think it will. The degree of optimism 
cn this point is much higher with the medium and smaller 
plants than it is with the larger. Of those employing fewer 
than 25, for example, 99.4 per cent look for a continuance 
of broad subcontracting, as do 96.9 per cent of those employ
ing 500 to 1000. On the other hand, of plants employing 
more than 1000 but slightly more than 70 per cent expect 
subcontracting to continue on the present large scale. See 
chart on page 75.

That a high degree of optimism prevails in all sectors of 
the metalworking field with respect to postwar continuance 
of extensive subcontracting is shown by replies on the basis 
of product classification. Not a single classification falls below 
the 50 per cent mark in its expectations that present subcon
tracting policy will be continued. See table on page 74.

In the main it can be said that postwar subcontracting 
on the present extensive scale depends upon the way the

overall demobilization and reconversion of industry to ’“.“ I 
time production are effected. Should the inevitable 
caticn accompanying the ending of the w ar result in a peno 
of economic uncertainty and distress there is little <l ue* or 
that subcontractors will encounter rough weather. F u r er 
the sound financial position of the subcontractors m ust be as
sured through prompt termination and settlem ent of war con
tracts if they are to be in position to properly prepare for new 
types of work which may require considerable new investment 
in equipment. I t is not unlikely, however, that, provided 
a proper approach to the reconversion problem has 'been 
charted by the time transition gets under way in earnest, the 
tremendous pent-up dem and for durable consumer goods over 
the war years will assure subcontractors an indefinite period 
of large-scale activity with prime contractors pressed to the 
limit to meet the unrelenting demands of a goods-starved pub
lic on a spending spree.

W ith this article S t e e l  concludes presentation o f  its' special 
report to industry of opinion in the metalworking industry 
on various important reconversion problems. Previous articles 
appeared in the M arch 20, April 3, and April 17 issues. 
Readers’ comments are welcomed by the editors.

Government-Owned Plant Capacity and Equipment
(G iven  in  percen tag es  based  on rep lies  in  S tee l’s Survey)

d . .V  | Plants With
Plants That 

Do Not Have Plants Thatt Government Government Plants That Will Not
II Capacity Capacity Will Buy Buy

Bar Products—Bolts, nuts, rivets, screw machine products 22.9 77.1 62.5 37.5
W ire Products— Wire specialties,—cable, wire fabric, w'elding 

e lec tro d es ....................................................... 12.1 87.9 50.0 50.0
Sheet and Strip Products— Light gage tubing, s tam p in g s ......... 13.4 86.6 55.0 45.0
Plate Fabricators— Including welded pipe ................................... 8.3 91.7 40.0 60.0
Structural Fabricators ......................................................................... 4.8 95.2 33.3 66.7
Ornamental and W rought Iron F a b ric a to rs ................................. 9.1 90.9 100.0
Job Galvanizing, Plating, Heat Treating and Welding 14.3 85.7 33.3 66.7
Contract Machine Shops ........................................................... 18.0 82.0 33.3 66.7
Dies and Molds—For stamping, forging and plastics 16.7 83.3 100.0
Building Hardware and Trim—Prefabricated buildings, sheet- 

metal working ............................................................................. 9.0 91.0 75.0 25.0
Heating, Ventilating and Air-Conditioning Equipment 15.9 84.1 50.0 50.0
Metal Furniture— Cabinets, kitchen equipment 14.7 85.3 45.5 54.5
Containers and Hollow-Ware—Light pressure v e sse ls ........... 17.7 82.3 27.3 72.7
Light Metal Products— Specialties, light hardware .................... 15.7 84.3 52.2 47.8
Plate Products— Boilers, processing equipment, stokers, pres

sure vessels .................................................................... 11.5 88.5 42.9 57.1
Ships, Cars, Locomotives ....................................................... 40.7 59.3 81.8 18.2
Aircraft Parts and Accessories .............................................. 29.4 70.6 70.0 30.0
Machine Parts ................................................................ 22.6 77.4 76.2 23.8
Truck Bodies, Trailers, Airframes ....................................... 14.0 86.0 66.7 33.3
Small Tools— Cutlery and flatware ....................................... 16.1 83.9 51.9 48.1
Plumbers’ Supplies— Steam specialties, valves .................... 18.9 81.1 63.2 36.8
Agricultural Implements ....................................................... 15.9 84.1 80.0 20.0
Contractors Equipm ent— Trenchers, scrapers, road m achinery. 182 81.8 70.0 30 0
Automobiles, Trucks, Tractors, Airplanes ...................... 41.2 58.8 71.4 28 6
Electrical Equipm ent— Industrial, including motors . 18.0 82.0 64.3 35 7
Electrical Appliances and Assemblies .......................... 37.2 62.8 60.0 40 0
Materials Handling Equipment—Power trucks, cranes, hoists, 

conveyo rs.................................................................. 14.5 85.5 40.0 60 0
Engines, Pumps, Compressors and Hydraulic Equipment 27.0 73.0 79.2 90 8
Heavy Machinery ....................................................... 25.0 75.0 88.9 11 1
Special Machinery ......................................................... 17.9 82.1 56.8 43.2Metalw'orking Machinery .......................................... 8.7 91.3 100.0
Machine Tools ................................................................ 17.7 82.3 83.3 16 7
Machine Tool Accessories—Tools, dies, jigs, fixtures 19.8 80.2 92.9 7.1

30.0
16.7

Instruments-—Time and recording ................................. 10.9 89.1 70.0
Office Machinery— Typewriters and calculating machines 54.6 45.4 83.3
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S M A L L  B U S I N E S S

Maverick Asks 
Guarantees for 
Subcontractors

SW PC  chairman s u g g e s t s  
smaller plants be allowed to 
resume production of civilian 
goods as manpower and ma
terials become available

THREATS to the financial solvency of 
subcontractors because of inadequate 
protection under existing laws were 
stressed by Maury Maverick, chairman 
and general manager, Smaller W ar Plants 
Corp., testifying recently before the 
War Contracts Subcommittee of the Sen
ate Military Affairs Committee.

In this respect his testimony corrob
orated that previously submitted by 
Frederick C. Crawford, president, 
Thompson Products Inc., Cleveland, and 
chairman, National Association of Manu
facturers ( S t e e l  of April 24, p. 70).

“There are weasel-worded clauses in 
the agreements between prime and sub
contractors under which the prime is not 
liable to any damage to the subcontrac
tor in the event of termination,” said 
Mr. Maverick. “Many of these contracts 
contain a clause that settlement may be 
made by the prime contractor ‘and/or’ 
the government. W hen a contract con
tains these ‘and/ors’ it means trouble. 
Many contracts placed with subcontrac
tors provide that no money is to be paid 
until the final settlement.

“The plain fact,” continued Mr. Mav
erick, “is that under many of these con
tracts the subcontractor has no assur
ance at all as to what treatm ent he will 
receive from the prime contractor. On 
die other hand, he has absolutely no as
surance that he will get any assistance 
whatever from the government. He 
should have the same protection that 
the prime contractor enjoys— and it is up 
to Congress to pass the necessary legis
lation.”

Not only is there no effort to get ter
minated contractors and idle workers go
ing on civilian production of badly need
ed goods, said Mr. Maverick, but, rather, 
there are efforts to prevent them from go
ing into civilian production. He cited 
a recent WPB Production Executive 
Staff Memorandum No. 42, signed by 
Operations Vice Chairman L. R. Boul- 
ware, but not made public. This pro
hibited any increase in production of 
uonmilitary items in Group 1 and 2 labor 
areas in the second quarter as compared 
with the first quarter, even though first 
quarter production was below the per
mitted quantity. The memorandum, 
which was signed April 7, specifically 
prohibited consideration of any appeals 
covering plants and labor in Group 1 
areas and sharply limited the appeals

MAURY MAVERICK 
C h a irm a n  a n d  g e n e ra l m a n a g e r  o f 
S m a lle r  W a r  P la n ts  C o rp . a n d  fo rm e r  

co n g re ssm a n  fro m  T exa s

that might be considered covering plants 
in Group 2 areas.

Mr. Maverick protested to Donald M. 
Nelson, he told the committee, that this 
order was needlessly inflexible and 
threatened the existence of many small 
businesses whose labor requirements are 
small. Mr. Nelson, he said, agreed the 
order is too severe and should be eased.

“Unemployment Does Not Aid War”
“I never recommended resumption of 

any unnecessary civilian production if 
that hurts the war,” said Mr. Maverick, 
“but men now are out of work and that 
does not help the war. The Bureau of 
Labor Statistics estimates that employes 
in war plants on March 1 numbered 
about 600,000 fewer than last November 
due to cutbacks and more efficient use 
of labor. We estimate that further 
cutbacks are going to increase this num
ber to more than 1,000,000 before the 
end of the year. It will not help our war 
effort to have a lot of idle people when 
the materials situation has eased as it 
has.”

Mr. Maverick complained sharply 
against a trend of thought he said he 
encounters; that is that small firms should 
not be permitted to resume manufacture 
of restricted peacetime products until 
such time as the large competitors are 
able again to produce these products. 
Such a policy, he declared, will cause 
many small companies to dry up.

Protest against the sale of surplus 
manufacturing equipment for export also 
was uttered by Mr. Maverick. “I have 
learned,” he said, “that such equipment 
as jigs, dies and small machines is be
ing quietly bought by foreign interests. 
This should be forestalled now, or Amer
ican manufacturers will face a shortage 
of equipment when they are ready to 
start civilian production.”

In its capacity as the agency desig
nated by Congress and the administra
tion to look after the interest of small

business, said Mr. Maverick, the SWPC 
is getting ready to help terminated sub
contractors to protect their interests. 
“We are preparing ourselves and our 
nation-wide organization to co-operate 
with the contracting agencies in instruct
ing and advising small war contractors 
as to the policies and procedures of set
tling terminated contracts as well as the 
rights and obligations of contractors.”

SWPC, Mr. Maverick continued, has 
evidence that a large number of smaller 
war contractors will emerge from the war 
period with inadequate working capital. 
He urged prompt enactment of a law to 
take care of this situation; a t this time, 
he said, interim financing is the press
ing problem. Private financial institu
tions, he said, should be looked to to 
furnish most of the financial assistance 
required, but SWPC and Reconstruc
tion Finance Corp. would continue to 
have authority to use their judgment in 
making direct loans when necessary.

“I would also suggest that you con
sider a law authorizing the SWPC to in
sure bank loans secured by termination 
claims. This is nothing new—we have 
used it in housing and other banking 
operations. Insurance of bank loans and 
guarantees of bank loans are not the 
same thing,” he said. “Guarantees must 
be made on an individual piece-meal 
basis. From the point of view of mass 
production they are no more useful 
than direct loans. Insurance, however, 
abandons individualistic treatment and 
substitutes spreading the risk. An in
surance system can underwrite a thous
and risks while one loan or guarantee 
is being considered.”

Testimony of Donald M. Nelson, W ar 
Production Board chairman, was along 
the same lines as that of Mr. Maverick. 
He felt that the SWPC should be en
couraged to finance the reconversion 
of small firms which appear to have 
prospects but cannot get bank credit.

Metal Exports to American 
Republics Off in 1942

United States exports to other Amer
ican republics of metals and manufac
tures showed pronounced declines in 
1942 from the high 1941 levels, al
though the United States government 
made every effort to supply essential 
requirements.

Total iron and steel mill products, 
which had expanded from an aggregate 
of $39 million in 1938 to $111 million 
in 1941, fell off 44 per cent in 1942 to a 
value of $61,900,000.

Each of the important items on the 
steel list declined both in value and 
volume. Exports of wire decreased 70 
per cent in quantity from 1941, to about 
half the 1938 volume. Tin plate and 
taggers’ tin fell off only 11 per cent 
and exports were about three and one- 
third times greater than in 1938.

Export of advanced manufactures of 
iron and steel decreased abo 
from a total value of 
1941 to $21,500,000 in 19
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WINDOWS of WASHINGTON
Getting Tough

TRADE association executives who 
have been asked by members to attempt 
to obtain deferments for key workers un
der 26, who have been reclassified 1-A by 
local draft boards, and where state direc
tors have refused to over-rule the local 
boards, report selective service officers in 
Washington are even tougher than local 
boards and state directors. One reason is 
the record that industry has built up in 
war production. Key army officers are so 
impressed with the ability of industry to 
do the impossible they firmly believe it 
will find ways and means of getting out 
production even though young men it re
gards as indispensable are drafted. Appar
ently nothing short of a bad falling off in 
production can change this attitude.

Close Postwar Market
Legislation recently approved in Ber

muda closes the postwar market there for 
most American-made automobiles. Under 
the new law, automobiles and taxicabs 
may not have more than 10 horsepower. 
Vehicles now meeting this specification 
are those allocated by the British Colony 
Supply Mission.

Marked Improvement
Much progress has been made in plan

ning for public works after the war, ac
cording to Alan Johnstone, general coun
sel, Federal Works Agency. I t takes 
many months to make surveys and blue
prints of projects such as highways, he 
said, and in recent months there has 
been a marked improvement in speeding 
up such planning to the end that con
tracts can be let promptly when the time 
is propitious. I t is essential, he said, that 
every state, county, city, and hamlet 
should make plans now for public works 
and improvements they will want done in 
the postwar period and be in a position 
to place contracts when employment in 
private business slackens off.

Seek Forecasts
Lack of an adequate top agency with 

authority to make forecasts on which all 
other government agencies might base 
their planning was the subject of com
plaint by National Housing Administrator 
John B. Blandford Jr. at a recent hear
ing of the Murray W ar Contracts Sub
committee of the Senate Military Affairs 
Committee.

“W e are trying to forecast the volume 
of postwar house construction,” he said. 
“W e know that, if demand is to be met, 
we could have a program of 1,000,000 
new housing units annually for a period 
of 10 years. But that will depend on 
a num ber of things. W e are making a 
study aimed a t giving us some idea as to 
the size of the national income in the 
postwar era.”

Housing is going to be among our im
portant markets after the war, Mr. Bland-
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ford believes. He estimates construc
tion of 1,000,000 units annually would 
result in direct expenditures of between 
$5,000,000,000 and $7,000,000,000 and 
would create 3,000,000 to 4,000,000 
jobs. He believes all of this business 
should be turned over to private enter
prise, with the National Housing Agency 
furnishing needed financial assistance.

Iron and Steel Consultant
Appointment of Donald B. Stough, 

Hubbard, O., as senior economic analyst 
of the Metals and Minerals unit, Bureau

EXPANSION REPORT
Preparation by the War Produc

tion Board’s Steel Division of a 
comprehensive report on all steel 
expansion projects set up within 
the industry between Jan. 1, 1940, 
and June 30, 1944, was discussed 
at a recent initial meeting of the 
Steel Forms and Reports Industry 
Advisory Committee. W. A. 
Hauck presiding officer, explained 
the projected report will cover the 
entire field, from ore mining to 
finished products, and will be 
broken down company by com
pany.

Committee members were told 
of the extent of the information 
being supplied by WPB to the 
Office of Price Administration in 
connection with the latter’s studies 
on steel prices, and of the in
formation being developed by the 
Steel Division, at the request of 
the War Department, to enable 
steel producers, by use of an over
all industry formula, to arrive at 
the proportion of government 
shipments subject to negotiation 
on “B” products, shipments to 
warehouses and shipments for 
further fabrication.

of Foreign and Domestic Commerce, has 
been announced by Amos E. Taylor, di
rector. Mr. Stough will serve as an ad 
visor and consultant for business organiza
tions and other government agencies in 
matters pertaining to production, distribu
tion, prices, and uses and foreign trade in 
iron and steel, and related products. He 
will serve under general direction of 
W alter A. Janssen, chief of the unit. Mr. 
Stough will study and report upon the 
utilization of iron and steel manufactur
ing facilities and provision of adequate 
supplies of steel mill products for produc
tion of war materials. His experience with 
the iron and steel industry covers many 
years in various capacities; formerly as
sistant priorities administrator with an 
organization in Youngstown, O., which 
manufactured plane parts and office 
equipment, he also was employed for 
about 15 months in 1941 and 1942 by 
Rebublic Steel Corp. as an engineer.

Draws Enemy's Fire
Losses of Allied airplanes are being re 

duced by dropping thin strips of paper
backed aluminum foil. These become the 
target of radar-directed antiaircraft guns, 
allowing the aircraft to move out of the 
line of fire. The aluminum foil is only Ji 
0.0008-inch thick and the strips range it 
from 1 /16 to  14-inch wide; they are so 
light that it takes about two hours for „  
them  to drop to the ground from a height .§E 
of 30,000 feet. The strips are being made 
by the Reynolds Metals Co. on w hat is , 
reported to be the largest single foil con
tract ever placed.

ill*
NE Steels Pushed ¡¡¡¡i

Manufacturers of machine, wood and 
sheet m etal screws, at a recent meeting of 
their WPB industry advisory committee, — 
were urged to make greater use of the J 
triple alloy steels known as NE steels, dt 
Strangely enough, it developed a t the 
meeting tha t this industry has had little 
experience with the new war emergency __ 
steels. The manufacturers were urged to ffjjg 
begin working with these steels at once ^  
and study their heat treatm ent, with a /  
view to switching to them  for regular pro
duction. ?

Expedite Inspection
2$ tTwo new machines expedite Ordnance 

D epartm ent’s inspection of shells. Big 
155-mm. high explosive shells are placed 
on a revolving belt which feeds them 
through a 1,000,000-volt X-ray machine — 
which photographs a num ber of them at jobs 
one time to detect cracks in the shell or |y(| 
small cavities in the load. Ordnance 
officers estimate it will perm it examina- Ji. 
tion of 3000 to 5000 shells a day and ; 
will pay for itself in a year. The other, 
known as a “Sonotest”, is a 70-pound 
portable instrum ent which tests small«— 
shells by analysis of sound waves gene- M 
rated by striking or dropping the shell ;u 
on an anvil. If the shell is free of cracks rjf' 
or other defects, a green light flashes; if' .5̂  
defective, a red light shows.

•—
Hearty Support

Despite recent rumors, there will be no . 
production of new passenger cars in the 
next six months. But, WPB officials realize 
something has to be done to keep in oper- ^  
ation some 10,000,000 cars used in get- ■ 
ting essential workers to and from their ■ 
jobs, not to speak of many other cars 4  
whose occasional use is essential. The au- Si 
tomobile industry is now anticipating cut- f t  
backs which will create some unemploy- 
ment in former automobile plants and, 
according to John H. Middlekamp, d i- . 
rector, WPB Automotive Division, when- 
ever these facilities become available they 
are being scrutinized with a view to 
whether they can make replacement parts. " 
Arrangements often are made to have the 
parts m anufactured on a subcontract with  ̂
one of the  prew ar suppliers. '4'j

%
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Advertisement

Photo-electric cells check hand gren
ades at the rate of 4,000 per hour. 
When a defective unit appears on the 
conveyor, the mechanism rings a bell, 
lights a lamp, puts a dab of paint on 
the grenade, and makes a mark on a 
chart.

A new process for drying the paint on 
army tanks does the work in four 
minutes while the operator drives 
the tank through the “oven.”

The use of the thyratron tube as a 
rectifier makes possible the use of an 
A. C- current supply to drive D. C. 
motors, the advantage being in very 
exact control of speed.

Extremes of temperatures encoun
tered in flying have made necessary 
the development of new and better ce
ments to replace the Canada balsam 
formerly used in the making of lenses.

The cost of Diesel-produced electric 
power is expected to be cut in half 
as the result of war-time develop
ments.

 g r-_________

Street cars designed for post-war pro
duction will be lighter, quieter, better 
looking, and more economical in 
operation. They will have more com
fortable seats and the windows will 
be higher to give strap hangers a 
better view.

A new fluorescent lamg, about the size 
of a marble, uses only two cents 
worth of current a year.

A new electronic method of sorting 
metals detects differences in material, 
alloys, heat treatment and thickness.

Success of the “bazooka” against 
enemy tanks has called public atten
tion again to the rocket or reaction 
engine as a source of power. Such 
a motor has been constructed, for 
experimental use, that develops 260 
horsepower for each pound of its 
weight. One horsepower per pound is 
the approximate output of the lightest 
internal combustion engines.

The world’s largest magnesium sheet 
and strip mill has recently gone into 
production.

Synthetic sapphires and rubies for 
the jeweled bearings of instruments 
and for spray nozzles, gages and spin
nerets cost from three to six cents per 
carat while diamonds for this purpose 
cost about three dollars per carat. 
The making df these is  an American 
war baby with a future.

NE alloys now make up as much as 
Sf.20%  of the tonnage of steel for air- 

1 craft.

A way has been found to put the 
“flags” (characteristic of natural bris
tles) on the ends of synthetic bristles 
for use in paint brushes.for use ] 

The A
J  Pr7 ise

workers 
iK  bef0re'

The American chemical industry 
promises that it will employ more 
workers after the war than it did

¡rolte Bituminous Coal Research, Inc., sup- 
itkeii ported by the industry, has announced 
L -w a $2,500,000 program, covering five 
nites years, with improvement in the use of 
Is > - soft coal as its object.

■ • m isr______
Dip-painted parts are being passed 
through an electrical field which re
moves the “tear-drop” in which the 
excess paint collects.

Electronic traffic control may replace 
the familiar signs and lights by signal
ling the driver through his dash radio.

:Spiji The strongest natural fiber is Ramie, 
'¡th't' cultivated in Egypt 4,000 years ago.
! from5: It is now being grown in this country 
oil« and, if practical processing methods 

:al • can be devised, it is expected to appear 
i8®] among our new textiles.
®ef; ■ A . . .

l a n M _____________ f l j T ______________

tfl ^he new Orthicon camera has an 
S k i ,'.‘eye” comPosed of 400,000 pieces of 
yjetrl Ught-sensitive silver which store volt- 

entpl age proportional to the light cast on 
j,avej them. It will be used in television and 
■idA is said to be ten times as efficient as 

the iconoscope previously used.
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W P B - O P A

P R I O R I T I  E S - A L L O C A T I O N S - P R I C E S
W eek ly  summaries of orders and regulations, together with offi
cial interpretations and directives issued by W a r  Production 
Board and Office of Price Administration

IN STRUCT IO N S
C LA SS B F A C IL IT IE S : A pp lica tions  fo r 

p rio ritie s  ass is tance  a n d  a llo tm en ts  o f m ateria ls  
w ith  w h ich  a  p e rso n  w ill m ak e  a  class B 
fac ility  fo r h is  ow n use  sh o u ld  b e  filed w ith  
th e  n ea re s t W PB  field  office. W PB  e rro n e 
ously  s ta te d  p rev io u sly  th a t  su ch  ap p lica tions  
sho u ld  b e  filed  w ith  W P B  in  W a sh ing ton .

S T E E L  S T A P L E S : A ll types o f  s tee l stap les, 
as w e ll as s tee l w ire , u sed  in  th e  m a n u fac tu re  
o f fo o tw ea r  m ay  b e  tre a te d  as o p e ra tin g  su p 
p lies u n d e r  p rov isions o f C o n tro lled  M ate rials  
P la n  re g u la tio n  N o. 5.

V A L V E S A N D  P IP E  F IT T IN G S : M an u fac
tu re rs  o f  va lves a n d  p ip e  fittings have  b ee n  d i
re c te d  to  re sch ed u le  th e ir  sh ipm en ts  o f these  
item s fo r u se  in  d es tro y e r esco rt vessels in  
ac co rd an ce  w ith  th e  schedu les  issued  by  th e  
B u reau  o f Ships, N avy  D ep a rtm en t, th ro u g h  
th e  O ffice o f  th e  In sp ec to r  o f N av a l M ate ria l. 
M an u fac tu re rs  w hose schedu les  a re  now  frozen  
u n d e r  M -2 9 3  w ill h ave  them  rev ised  by  r e 
g iona l sch ed u lin g  officers.

CM P R EG U LA T IO N S
A L U M IN U M : D efin ition  o f a lu m in u m  “ d is 

tr ib u to r”  in  C M P  reg u la tio n  N o. 4  has  b e e n  
m odified  to  in c lu d e  a ll persons w ho  b u y  su r
p lus stocks o f a lu m in u m  u n d e r  th e  te rm s of 
o rd e r M - l- j  fo r resa le . R eq u irem en t h a s  b ee n  
rem oved  th a t a lu m in u m  d is tr ib u to rs  m u s t re 
je c t o rders  ca llin g  fo r de liv e ry  a t  any  one 
tim e  to  any  o ne  perso n  a t  any  o ne  d es tin a tio n  
o f m ore  th a n  2 0 0 0  po u n d s o f any  gage , alloy 
a n d  size  o f a lu m in u m  sh ee t, o r  m o re  th a n  
9 0 0  p o u n d s  o f an y  alloy , sh ap e , an d  size of 
a lu m in u m  w ire , rod  o r b a r, o r  m ore  th a n  6 00  
po u n d s o f any  a lloy  sh ap e  an d  size o f a lu 
m inum  tu b in g , ex trusions o r  s tru c tu ra l shapes. 
(C M P  N o. 4 )

L O RDERS

th e  o rd e r a re  filed  in  th e  n e a re s t fie ld  office. 
(L -2 1 7 )

P A D L O C K S: R estric tions h a v e  b ee n  r e 
m oved  on  th e  u se  o f z inc  in  p ad lo ck s  w h ile  
m a n u fac tu re  o f c e rta in  sizes fo rm erly  p ro 
h ib ite d  is now  p e rm itte d . (L -2 3 6 )

W E L D IN G  E Q U IP M E N T : R eq u irem en t th a t  
ow ners o f u sed  a n d  id le  res is tan ce  w eld in g  
eq u ip m en t re p o rt th e ir  stocks to  W P B  has 
b e e n  revoked . E a c h  m a n u fa c tu re r  m u s t file 
b y  th e  1 5 th  o f ea ch  m o n th , how ev er, an  o p 
e ra tions  re p o rt on  fo rm  W P B -2 8 3 0 . N o m a n u 
fac tu re r  o r d e a le r  m ay  a c cep t an  o rd e r  fo r, 
o r  d e liv e r any  n ew  res is tance  w e ld in g  eq u ip 
m e n t un less th e  o rd e r  o r d e liv e ry  is specifi
ca lly  au th o rized  by  W P B  on  fo rm  W P B -2 7 5 2 . 
(L -2 9 8 )

M IL IT A R Y  V E H IC L E S : M an u fac tu re  is
n ow  p e rm itte d  o f a  su ffic ien t q u a n tity  o f r e 
p la c e m e n t p a r ts  to  m a in ta in  a b o u t 2 1 ,0 0 0  
m ilita ry  veh ic les p u rch ased  in  th is  co u n try  by  
th e  B ritish  S upp ly  M ission  in  19 4 3 . T hese  
veh ic les in c lu d e  snow plow s, tra c to rs , tra ile rs , 
am p h ib ian s  a n d  trucks.

INDEX O F ORDER 
R EV IS IO N S

S ub jec t D esignations
A lum inum  ................... C M P  N o. 4 , M - l - j
B u rners , O il ..............................................L -7 4
C hain s, L inks, S p ro c k e ts .............L -1 9 3 -a
C onstruction  ...........................L -4 1 , P -1 4 2
M ach inery , C o n stru c tio n  .................L -2 1 7
P ad locks ...................................................L -2 3 6
S toves, C ook ing  .................................L -2 3 -c
T a n ta lu m  ................................................ M -1 5 6
W e ld in g  E q u ip m e n t ........................... L -2 9 8

P rice  R egu la tions

C o p p er S crap  .................................... N o. 20
C ranes a n d  S h o v e ls  N os. 1 3 6 , 341
E q u ip m e n t, R oad  C o n s tru c tio n . N o . 134
Iro n , S tee l P roduc ts  ....................... N o. 49
M achines an d  P arts  ..................... N o. 136
Tools, M ach ine .................................... N o. 1

M ORDERS

C O O K IN G  S T O V E S: 'D o m e s tic  cooking 
stoves ag a in  m ay  b e  c o n s tru c ted  w ith  s to rage  
co m p artm en ts . P ro d u c tio n  o f five m ode ls o f 
fu e l o il c ircu la tin g  stoves a lso  is p e rm itted . 
M an u fac tu re rs  m u s t file a  m o n th ly  p ro d u c tio n  
re p o rt on  o r b e fo re  th e  te n th  d ay  o f each  
m o n th  on  fo rm  W P B -3 2 4 9 . (L -2 3 -c )

A L U M IN U M : P ersons n o t h e re to fo re  e n 
g ag ed  in  th e  Business a re  p e rm itte d  no w  to  
ac q u ire  stocks o f a lu m in u m  from  excess in 
ven to ries , la rg e ly  in  th e  fo rm  of o bso le te  
shapes a n d  form s in  th e  h a n d s  o f a irp lan e  
m an u fac tu re rs , a n d  to  d ispose o f th e m  u n d e r  
reg u la tio n s  ap p licab le  to  ex isting  a lu m in u m  
d is trib u to rs . P ersons en te r in g  th e  business of 
a lu m in u m  d is tr ib u tio n  since  A p ril 1, 1944 ,
m ay  p la c e  o rders w ith  p ro d u cers  w h e n  a u 
th o rized  by  W P B . ( M - l- j )

C O N S T R U C T IO N : P u b lic  h ig h w ay  an d
s tre e t co n s tru c tio n  u n d e r  ju risd ic tio n  o f a 
fed e ra l, s ta te  o r o th e r  g o v e rn m en t agency  has 
b ee n  ex em p ted  from  prov isions o f o rd e r  L -4 1 . 
C e rta in  ra ilro a d  co n s tru c tio n  jobs, inc lu d in g  
tu n n e ls , overpasses, u n d erp asses , o r b ridges  
w h ere  th e  cost o f m a te ria ls  is $ 2 5 0 0  o r less, 
a lso  a re  exem pted . (L -4 1 )

O IL  B U R N E R S: P o t ty p e  o il b u rn e rs  now  
m ay  b e  p u rc h a se d  by  consum ers w ith o u t a  
p re fe re n ce  ra tin g . (L -7 4 )

C H A IN S , L IN K S , S PR O C K E T S : A  4 5 -d ay  
in v e n to ry  lim it on  sp ro ck e t cha in s , a tta c h m e n t 
links a n d  sp ro ck e t ch a in  w heels  th a t m ay  be  
ac q u ire d  b y  an yone h as  b e e n  es tab lish ed . D e 
liveries b y  m a n u fac tu re rs  o f th o se  item s have  
b ee n  m a d e  su b jec t to  th e  sam e res tric tio n s. 
(L -1 9 3 -a )

T A N T A L U M : Q u a n tity  o f ta n ta lu m  w h ich  
m ay  b e  d e liv e red  o r  rece iv ed  w ith o u t W PB 
au th o riza tio n  has b ee n  in c reased  from  one 
ounce  a  m o n th  to  th re e  k ilogram s. A  p erso n  
desiring  to  ac cep t d e livery  o f ta n ta lu m  in  
Ju n e  an d  Ju ly , 19 4 4 , m u s t file sep a ra te  a p p li
ca tions covering  e a ch  o f th e se  m o n th s  by  
M ay  7 . A pplications fo r de liv e ry  in  any  m o n th  
a f te r  Ju ly  m u s t b e  filed  by  th e  sev en th  o f th e  
second  m o n th  p rece d in g  th e  m o n th  in  w h ich  
de liv e ry  is req u ired . F orm s W P B -1 0 9 7  a n d  
1102  (fo rm erly  P D -4 8 7  a n d  4 8 8 )  a re  u sed  
fo r th e se  rep o rts . E a ch  p rocesso r o f ta n ta lu m  
ores o r co n cen tra tes  m u s t file b y  M ay  15 a n d  
by  th e  1 5 th  o f e a ch  su cceed in g  m o n th  a  re 
p o rt on  fo rm  W P B -1 0 9 6  (fo rm erly  P D -4 8 9 ) .  
(M -1 5 6 )

P ORDERS
C O N S T R U C T IO N  M A C H IN E R Y : R estric 

tions h av e  b ee n  rem o v ed  o n  th e  m a n u fac tu re  
o f 3 V2 cu b ic  fe e t p o rta b le  co n s tru c tio n  co n 
c re te  m ixers, by  in c lu d in g  th e  size in  schedu le  
V  o f  o rd e r  L -2 1 7 . A ppeals  from  prov isions o f

q u ire  th e  ex e m p ted  am o u n t o f m a te r ia ls  e ith e r  
by  p la c in g  n ew  M R O  sup p ly  o rd ers  u n “ ®r 
P -1 4 2  o r th e y  m a y  w ith d ra w  th is  q u a n tity  
o f m a te ria ls  from  p rio r i ty -o b ta in e d  in v e n to rie s . 
A fte r th e  o p e ra to r  ge ts  specific a u th o riz a tio n  
in  w ritin g  from  W P B  fo r co n s tru c tio n  o f  fa c ili
ties  in  excess o f $ 2 5 0 0 , h e  m ay  w ith d ra w  
am o u n ts  o v er th o se  lim its  from  h is  inv en to ry  
of m a te ria ls  a c q u ire d  w ith  p rio r itie s  assistance . 
R ep la c e m e n t in  in v e n to ry  o f m a te r ia ls  so w ith 
d raw n , h o w ev er, m a y  b e  m a d e  o n ly  by  using  
th e  ra tin g s  a n d  a llo tm e n ts  ass ig n ed  b y  th e  
specific a u th o riz a tio n . (P -1 4 2 )

PRICE R EG U LA T IO N S
M A C H IN E  T O O L S : A n  a l te rn a t iv e  p ric ing  

m e th o d  h a s  b e e n  p ro v id e d  fo r  seco n d -h an d  
m a ch in e  too ls  a n d  ex tras  w h ic h  w e re  p u rch ased  
n ew  a f te r  M arch  1, 1 9 4 1 . In  su ch  cases, the  
p r ic e  a t  w h ich  th e  item  w as p u rc h a s e d  new  
m ay  b e  u s e d  as th e  b ase  p ric e . W h e re  a  m a
ch ine  to o l o r  a t ta c h m e n t is r e n te d  fo r  a  spe
cific p e r io d  o f  tim e  w h ic h  re su lts  in  a  m axi
m u m  to ta l  r e n ta l  o f  le ss th a n  $ 5 , th e  m axi
m u m  to ta l  r e n ta l  fo r th a t  p e r io d  sh a ll b e  $5.
T h e  m ax im u m  w eek ly  r e n ta l is e s ta b lish ed  at 
o n e -q u a r te r  o f th e  m ax im u m  m o n th ly  ren ta l. 
S elling  p ric e s  n e e d  o n ly  b e  re p o r te d  on  form s 
filed  w ith  O PA . A  p o r ta b le  m a c h in e  to o l has 
b e e n  red e fin ed  to  m e a n  “ a  m a c h in e  to o l w hich 
in  n o rm a l u se  is h e ld  o r  g u id e d  b y  h a n d  and 
n o t cu s to m arily  a t ta c h e d  to  a  p e rm a n e n t sup
p o r t .”  S ev era l ch a n g es  h a v e  b e e n  m a d e  in 
th e  a p p e n d ix  w h ich  lists  M arch  1 , 1941,
p rices. (N o . 1)

C O P P E R  S C R A P : M ax im um  c h a rg e  fo r th e  
p ro cess in g  o f  c o p p e r a n d  c o p p e r-b a se  alloy 
sc rap  to  p ro d u c e  b rass  o r  b ro n z e  ing o t has 
b e e n  es ta b lish ed  as th e  c h a rg e  ap p roved  by 
O PA , fo llo w in g  re q u e s ts  fo r  th e  approval of 
such  to l l  o r  co n v e rs io n  c h a rg e  m a d e  by  le tte r 
ad d re s se d  to  th e  N o n fe rro u s  M eta ls  B ranch,
O PA . A  p re p a ra tio n  p re m iu m  of 1 .25  cents 
p e r  p o u n d  n o w  is p e rm itte d  o n  N o. 1 copper 
b o rings  a n d  1 c e n t p e r  p o u n d  o n  N o. 2 cop
p e r  bo rin g s  on  sales o r  d e liv e ries  to  buyers 
o th e r  th a n  c o p p e r refineries  o r b ra ss  a n d  bronze 
in g o t m a n u fa c tu re rs . B ase  p r ic e  fo r p la ted  [yff  ̂
ro lle d  b ra ss  sh ee t, p ip e  a n d  reflecto rs has 
b ee n  ra ise d  1 c e n t to  7 .5 0  ce n ts  p e r  pound, 
ap p lic a b le  o n ly  to  sa le s  to  a  b u y e r  o th e r  than  
a  co p p e r re fine ry  o r b ra ss  a n d  b ro n z e  ingo t . 
m a k e r. (N o . 2 0 )
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IR O N  A N D  S T E E L  P R O D U C T S : Follow -
in g  ch an g es  h a v e  b e e n  m a d e  in  w arehousing  
o f iro n  a n d  s tee l p ro d u c ts : R em ov ing  req u ire 
m e n t th a t  th e  p rem ises  w h e re  th e  p roducts 
w ere  rece iv ed  a n d  u n lo a d e d  m u s t n o t be  “a 
p u b lic  w a re h o u se ” ; w a re h o u s in g  operations 
no w  m u s t b e  p e rfo rm e d  on  p rem ises  m ain 
ta in e d  a n d  o p e ra te d  b y  a n  o w n e r  o f  th e  m a
te r ia l a t  th e  tim e  it  is p u t  th ro u g h  such  op
e ra tio n ; m a te r ia l m u s t b e  p u rc h a s e d  by  the 
re se lle r  u n d e r  a u th o r ity  to  d e liv e r  in to  stock 3ll$( 
fo r resa le  in  su b s ta n tia lly  th e  sam e  fo rm  as 
rece iv ed . (N o . 4 9 )
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C O N S T R U C T IO N : R estric tions  h a v e  b ee n  
lif te d  on  th e  co n s tru c tio n  o f c e rta in  ra ilro ad  
op e ra tin g  fac ilities , such  as tu n n e ls , overpasses, 
underpasses  a n d  b rid g es  n o t exceed ing  $ 2 5 0 0  
in  cost o f m a te ria ls  u sed . O p era to rs  m ay  ac -

R O A D  C O N S T R U C T IO N  E Q U IP M E N T : A
specific m e th o d  fo r c o m p u ta tio n  o f overtim e 
la b o r  costs fo r o p e ra t in g  a n d  m a in ten an ce  
serv ices th a t  a re  re n d e re d  in  c o n n e c tio n  w ith 
th e  re n ta l  o f c o n s tru c tio n  a n d  ro a d  m a in te 
n an c e  e q u ip m e n t has b e e n  d e te rm in e d . The 
ad d itio n  o f “ o u t-o f-p o c k e t”  expenses , such  as 
p ay ro ll taxes a n d  in su ra n c e , m a y  b e  in c luded  
w ith  th e  a c tu a l a m o u n t o f o v e rtim e  labor 
costs in c u rre d ; w h ile  an y  m a rk u p  on  the ’L
ov ertim e  cha rges  is expressly  e x c lu d ed . (N o. : 
1 3 4 )  iujji

M A C H IN E S  A N D  P A R T S : M anufacturers*
m ax im um  p rices  fo r m od ified  m a ch in es  and 
p a rts  fo r w h ich  th e re  w as an  e s ta b lish e d  price 
on  th e  b ase  d a te  a re  to  b e  d e te rm in e d  b y  a d d 
ing  to  o r  s u b tra c tin g  fro m , th e  m axim um  
p ric e  o f th e  o rig in a l m ach in e  o r p a r t  th e  in 
c rease  o r d ec re ase  in  fac to ry  costs resu lting  
from  any  ch a n g e  in  th e  m a ch in e  o r  p a r t  since 
th e  b ase  d a te . N e t in c reases  o r  d ec re ases  in 
fac to ry  costs ca u sed  by  ch a n g e  in  design , 
specifications o r  e q u ip m e n t a re  to  b e  co m p u ted  
by  u sm g  d ire c t m a te r ia l costs , la b o r  costs  and  
c e rta in  fac to ry  o v e rh ea d  costs. ^  0

P rice  o f th e  m a ch in e  o r p a r t  so ld  to  th e  V
class o f  p u rch ase rs  co m m an d in g  th e  low est V
n e t p ric e  is th e  m ax im um  p rice  o f th e  m a ch in e  %
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or p a rt to  w h ich  th e  n e t inc rease  o r decrease 
in fac to ry  costs is to  b e  a d d e d  o r su b trac ted . 
Maximum p ric e  to  eve ry  o th e r  class o f p u r 
chaser is to  be  figured  by  app ly ing  to  the  
new low est n e t p rice  th e  sam e p e rce n tag e  price  
differential as w as in  effec t b e tw e en  th e  fo rm er 
lowest n e t m ax im um  p rice  an d  th e  fo rm er 
net m axim um  p rice .

E ither b e fo re  o r w ith in  10 days a fte r  first 
quoting a  p rice  fo r m odified  m ach ine  o r p a rt, 
the m an u fac tu re r m ust file a  re p o rt w ith  th e  
OPA. If  O PA  app roves  th e  su b m itted  m axim um  
price or fails to  d isapp rove  w ith in  30  days 
after rece iv ing  th e  rep o rt, th e  su b m itted  m axi
mum price m ay b e  u sed  in  a ll subsequen t 
sales and  deliveries. B efore rece iv ing  th e  a p 
proval of any p roposed  p rice  from  O PA  or 
before exp iration  o f th e  3 0 -d ay  p erio d  a fte r  
filing the req u ired  rep o rt, th e  su b m itted  price  
may be te n ta tiv e ly  q u o te d  an d  ch a rg e d  b u t 
no more th a n  75  p e r  cen t o f th e  su b m itted  
price may be  accep ted  u n til a  m ax im um  price  
has been estab lished . (N o . 136 )

CRANES A N D  S H O V E L S : A heav y -d u ty  
crane or shovel, d es igned  fo r con stru c tio n  w ork  
and operated  by  in d e p e n d e n t pow er, a n d  a 
used m otor veh ic le  on  w h ich  it  is m o u n ted  
may now be  p ric ed  u n d e r  schedu le  N o. 136 
as one un it, p rov id ing  th e  va lue  o f th e  crane  
or shovel is g rea te r th a n  th e  v a lu e  o f th e  
used vehicle u pon  w hich  it  is m o u n ted . I f  th e  
value of the  u sed  v eh ic le  is h ig h e r th a n  the  
value of th e  c ran e , o r shovel, th e  u sed  v e 
hicle is p riced  u n d e r  th e  u sed  com m ercia l 
motor vehicle reg u la tio n , N o. 3 4 1 , a n d  the  
crane, or shovel, is p ric ed  u n d e r  th e  m ach in 
ery and parts  reg u la tio n , N o. 136 . (N os. 
136, 341)

New Limitation on Brass 
Product Deliveries

115: Ml
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Only Six Metals Now Classified As 
Insufficient for Essential Needs

Cadmium, columbium, malleable iron castings, nickel, sodium 
and tin are retained in group I of W PB 's Material Substitutions 
and Supply List. . . Continuation of favorable trend depends 
largely on progress of the war

Beginning May 15, 1944, a new limi
tation will apply to deliveries of brass 
mill products from warehouse stocks, the 
War Production Board announced last 
week. Under the new limitation, no 
person shall place orders for delivery 
from warehouse stock of any item of 
brass mill product to any one destination 
during any calendar week which aggre
gate more than 500 pounds gross weight.

Neither this new limitation nor the 
former 2000-pound monthly limitation, 
which is retained in the order, applies 
to condenser tubes or to resale of brass 
mill products obtained by a brass mill 
warehouse through an authorization is
sued by a regional office of WPB.

Canning Machinery Output 
Quotas Nearing Completion

More than 70 per cent of the current 
fiscal year’s requirements program for 
canning machinery already has been 
completed with the remainder of sched
uled production assured of completion 
during the next three months, accord
ing to the War Production Board. While 
no official estimates of the 1945 pro
duction program have as yet been pre
sented to canning machinery manufac
turers, it is believed that the figure will 
jemain at or about the 110 per cent of 
tase period total used to compute the 
1944 program.

Maintenance and repair orders, on pri- 
°rity ratings of AA-1, are expected to 
displace between 18 and 20 per cent of 
new equipment orders placed on the nor- 
®al priority ratings of AA-3.

FAVORABLE changes in supply re
quirements over the past few months of 
several essential materials, notably m et
als and ferroalloys, have resulted from 
cutbacks in military programs, conser
vation measures, improved control over 
distribution and use, completion of fa
cilities, a more conservative inventory 
and purchasing policy by industry, and 
increased efficiency. Maintenance or 
improvement of these favorable posi
tions from now on depends largely on the 
progress of the war, the W ar Production 
Board said recently.

Metals classified in group I in the 
latest “Material Substitutions and Supply 
List” total only six compared with about 
21 when the list was first issued about 
two years ago. Supplies of the follow
ing metals are insufficient for war plus 
essential industrial demands within the 
limits imposed by existing administra
tive controlling orders: Cadmium, co
lumbium, malleable iron castings, nickel, 
sodium and tin.

Supplies of the following metals, in 
group II, are at present sufficient to meet 
war demands plus essential industrial de
mands within the limits imposed by ex
isting administrative controlling orders: 
Aluminum, beryllium, bismuth, refined 
copper, lead, magnesium, platinum, sil
ver, tantalum, zinc, low-carbon ferro- 
chromium. Steel is listed in group II, ex
cept as included in the following group 
III items. Gray iron castings, pig iron, 
all types of reinforcing steel, and rerolled 
rail.

Manpower shortages plus a few facility 
shortages combine to render certain fab
ricated metal forms considerably tighter 
than the metals themselves. In the fer
rous group, for instance, most impor
tant and critical of these shortages now 
are in seamless steel tubes, steel plates, 
rails, hot-rolled sheets, malleable iron 
castings.

In the nonferrous group, the shortages 
are in: Brass strip; copper alloy rod,
y2-inch and smaller; copper alloy tub
ing, 5 inches and over plus condenser 
tubing; copper wire mill products; brass 
and bronze heavy and centrifugal cast
ings; copper alloy ingot, 74 per cent 
copper or over; tungsten and molybde
num rod, wire and sheet.

To help offset these shortages, con
tinued and increased use of those mate
rials and facilities adapted to such low 
unit labor processes as stamping, die 
casting and moulding, automatic screw 
machines, etc., is vitally needed, the 
Conservation Division, WPB, said.

W hen large metal tonnages are in
volved, first consideration still should be 
given to the ferrous materials to avoid 
disrupting the supply of smaller tonnage 
nonferrous or plastic materials.

Shortage of Miners and 
Smelters Remains Critical

Although stockpiles of the majority of 
strategic metals are satisfactory at this 
time, manpower shortages in certain di
visions of the mining and smelting in
dustry present problems that may be 
serious later this year, Paul V. McNutt, 
chairman of the Manpower Commission, 
said recently.

Release of 3200 soldier-miners for 
work in the copper mines last August 
and September, together with cutbacks 
in small arms ammunition, helped meet 
the needs in that field, he said. Oper
ators, however, still need about 2700 ad
ditional men for mines just coming into 
production and to expand operations in 
others. Copper smelters are demanding 
about 1500 men workers.

Fear that_ the Army may withdraw 
furloughed soldiers is troubling operators 
of molybdenum mines, according to Mr. 
McNutt. Rumors that molybdenum is 
no longer critical and that wholesale lay
offs are threatened in this field have re
sulted in heavy turnover. Although the 
actual number of workers needed in this 
industry is small, recruitment is difficult.

Production of zinc and lead, Mr. 
McNutt said, must be maintained at 1943 
levels throughout the present year not 
only because of the need for the primary 
metals but also because bismuth and 
cadmium, which are needed badly and 
which are in limited supply are by
products of zinc-lead smelting.

Labor shortages are seriously impair
ing production at zinc smelters at Amaril
lo and Dallas, Tex. Three lead smelters 
are experiencing labor shortages hamper
ing production and most of the 14 estab
lishments reporting have indicated a need 
of additional workers to produce at ca
pacity.

Appointments-Resignations
Charles F. Weiler, chief, Materials 

Control Branch, Office of War Utilities, 
has been named assistant to Edward 
Falck, OWU director. He will be suc
ceeded as chief of the Materials Con
trol Branch by Harry Lowe.
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Ingalls Shipbuilding Corp.
PREFABRICATED units and subas

semblies for 18,000-ton C-3 type ships 
are being built by the Ingalls Iron Works 
Co.’s fabricating plants at Birmingham, 
Ala., and transported over a 350-mile 
“assembly line” to the company’s sub
sidiary, Ingalls Shipbuilding Corp. at 
Pascagoula, Miss., for erection into com
pleted cargo vessels. The Pascagoula 
yard is one of the first to be designed 
and built to employ welding methods 
exclusively.

Eighty per cent of the steel required 
in building the large cargo ships is 
transported by railroad flat cars, gon
dolas and highway tractor-trailers from 
Birmingham to the Gulf coast yard.

Largest single unit shipped south pre
assembled is the forward section of the 
funnel above fidley top. This section 
weighs 28,565 pounds. The smokestack 
section and the aft section, or tear
drop extension, weigh 25,985 and 7373 
pounds, respectively. They are shipped 
anchored to flat cars.

Shaft-alley sections of bulkhead-to- 
bulkhead length also are shipped by flat 
car. Bulkheads, deck sections, founda
tions, small hatches, work desks, sea 
chests, brackets and other units are 
stacked in gondolas or trailers for ship
ment.

Ingall’s system of supplying prefabri

cated units and subassemblies from its 
Birmingham iron works is the outgrowth 
of a prew ar sharing of a barge con
struction contract with another Gulf 
coast company. When the Pascagoula 
yard was opened the plan was used 
more extensively and developed into a 
system.

The Pascagoula yard, with only a few 
alterations and additions, could be ar
ranged to handle all the work involved 
in constructing a vessel, including pré
fabrication and subassembling. How
ever, the company has found its present 
m ethod superior. One reason for this 
was the availability of experienced iron
workers in the Birmingham area.

Supply 80 Per Cent of Steel

The company’s Birmingham yards also 
supply 80 per cent of the steel which 
goes into ships built at its Decatur, Ala., 
yards, which is 80 miles north of Birm
ingham. This yard builds ocean-going 
cargo ships, barges, and other floating 
equipment for the Army and Navy.

Both the Pascagoula and Decatur 
yards are, in the main, assembly plants. 
The Birmingham-built sections in most 
cases are ready to be lifted from railway 
cars by cranes for installation on ships.

The Pascagoula yard builds, in addi
tion to the 18,000-ton C-3 type, aircraft

ifl, o fum 
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carriers, submarine and seaplane tenders, 
and at present is concentrating on troop
ships to be used by the Navy as flag- ttti 
ships in convoys. 'M

Designs and drawings of a streamlined 
cruise-liner for Tennessee river travel 
which the Ingalls company expects to ^  
build at its Decatur, Ala., shipyard after 
the war have been completed by George 
C. Sharp, New York naval architect.

The luxurious 300-passenger boat, 
which will make 1300-mile round trips 
betw een Knoxville, Tenn., and Paducah, 
Ky., weekly in the postwar era, is a 
drastic departure in design from any _ 
boats plying the rivers before the war. 
The boat is designed as a pleasure craft 
and will carry no freight.

The Tennessee W aterways Confer
ence, of which Earl P. C arter is presi-'Nn 
dent, has voted to sponsor the prelim- itso 
inary plans for construction and opera
tion of the boat.

The revolutionary craft, w ith a top 
speed of 18 miles per hour, will be 250 
feet long, w ith a beam of 50 feet and 
draft of 8 feet. She will have a swim- [j. 
ming pool on a huge sundeck (165 feet 
long, partially covered by awning), an 
observation lounge 100 feet in length 
and a club room of the same measure
ment to accommodate all passengers for 
dining and dancing.
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Sections and subassemblies made at Birmingham iron works 
transported by rail, highway to Pascagoula for assembly into 
18,000-ton C-3 ships, aircraft carriers, submarine and seaplane 
tenders, and troopships

Above left, a funnel above fidley top, 34 feet long and 13 feet in diameter, 
is ready for shipment to the Ingalls Shipbuilding Corp. yard at Pascagoula, 
Miss., after being constructed at Ingalls’ Birmingham plant 350 miles away. 

Section weighs 28,565 pounds

Van1 üi Center above, welders work on a section of the inner stock casing, forward
section, of funnel above fidley top for a ship being constructed at Pascagoula

a stia*
rivai s Right above, a funnel above fidley top, minus the tear-drop section, takes up 

„ espeti' an entire flat car. The tear-drop section will be shipped separately

*ys, ,
ter if

At right, Robert I. Ingalls Sr., chairman of 
the board of the Ingalls Shipbuilding Corp. 
and the Ingalls Iron Works Co. He recent
ly was appointed a member of the war 
contract termination committee of the 

National Association of Manufacturers

n é 1

r

k
«u*l At right, an Ingalls-built vessel for the 
feet Maritime Commission is launched sideways 

at the Decatur, Ala., yard
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Do the products you make have to be held to fine 
limits? The rigid vertical design of the Bullard 
Vertical Turret Lathe is assuring fine limits in scores 
of vital industries. Are you striving to exceed 
quotas already high, with a dwindling supply of 
skilled labor? The V.T.L. saves time by cutting with 
two heads at once . . . saves time between cuts.

Today, as America's production rises to incredible 
heights, the Vertical Turret Lathes p lay their part in 
bringing this w ar to the "finish" we all desire. To
morrow, these same advantages will weigh heavily 
in their owners' favor in the battles of peace-time 
competition.

THE BULLAR
B R I D G E P O R T '■'Jm L L ’ J J  i iXM  4  sZS*—C» ^  ■■  —' - ____ _



M I R R O R S  of  M O T O R D O M
Engineering officials of machine tool builders confer with Gen
eral Motors engineers in Detroit to work out difficulties and 
problems in operating and servicing motors, drives, hydraulic 
and electrical systems

D E T R O I T
UNPRECEDENTED in industrial cir

cles was the two-day meeting held here 
last Thursday and Friday in the ball
room of Hotel Statler, at which General 
Motors Corp. and 150 general managers, 
master mechanics and plant engineers 
from all its divisions through the coun
try were hosts to about 140 chief en
gineers and electrical engineers from 60 
leading machine tool building companies.

Purpose of the meeting, which in
cluded sessions Thursday afternoon, F ri
day morning and afternoon, a dinner 
Thursday evening and a luncheon Friday, 
was to examine some of the problems 
and difficulties in operation and servicing 
of machine tools from the standpoint of 
motors, drives, hydraulic systems and 
electrical systems.

Idea for the meeting was conceived 
by the GM standards division, headed 
by Harold T. Johnson, who directed the 
extensive planning and preparatory work 
which was required, and supervised the 
selection of attendants. Plant engineers 
and master mechanics from many of the 
motor company’s divisions had been re
porting troubles with servicing and main
tenance of hydraulic, and electrical ac
cessories on lathes, milling and drilling 
machines, shapers, planers, gear cutters 
and grinders. I t was felt the best way 
to bring these complaints and sugges
tions for improvement to the attention 
of top engineering officials of the tool 
builders would be to invite them to De
troit for an intensive two-day conference 
where they could sit down with GM en
gineers and obtain the first-hand story of 

1  troubles being encountered.
The meeting opened Thursday after

noon with brief remarks by C. L. 
McCuen, GM vice president in charge 
of engineering. Then followed presenta
tion of a series of over 100 lantern slides 
showing in detail the machines operated 
in various plants and the difficulties be
ing encountered in their operation and 
maintenance.

At the dinner meeting, T. P. Archer, 
GM vice president in charge of manu- 

. J  factoring, addressed the gathering and 
1 explained the general purpose behind the 
igjrpOlf sessions. J. Y. Scott, Van Norman Ma- 

• || ehine Tool Co., and president of the Na- 
fional Machine Tool Builders Associa
tion, spoke in behalf of the tool com
pany guests.

Other features of the two-day confer
ence included presentation by the Delco 
Products Division of an analysis of its 
motors as applicable to machine tools, 
a moving picture detailing a motion study 
made on machine tool operation at GM 
plants, an address on this motion study, 
and the presentation of a machine tool

,)i heo'

electrification standard, developed by the 
GM standards section and introduced 
by Mr. Johnson. The Friday afternoon 
session was given over to detailed con
sultations between the various machine 
tool company representatives and GM 
engineers, at which a wide variety of 
subjects was discussed, ranging all the 
way from operating efficiency of dif
ferent types of machines to such related 
matters as chip disposal, location of con
trols, simplification of control systems to 
aid untrained workers, accessibility of 
motors and drives for servicing, stand
ardization of hydraulic and electrical sys
tems, etc.

Limited to Engineering Personnel
General Motors kept news of the meet

ing very quiet, issuing no advance pub
licity and suggesting that the attendance 
be limited to engineering personnel, ex
cluding sales representatives. Accom
modations were so jammed that it was 
even felt advisable to nde out detailed 
reporting of the discussions by the press.

Timing of the gathering was well 
planned, since the National Machine 
Tool Builders Association has a meet
ing scheduled in Cleveland next week, 
while the Westinghouse machine tool 
electrification forum is in session in Pitts
burgh this week. It appears to have 
been a wise decision for General Motors 
to transmit its ideas to the machine 
builders in advance of these affairs.

Certainly it is an epochal event when 
the customer plays host to his suppliers 
for the express purpose of advancing 
suggestions on how to improve the prod
uct. Obviously there are important post
war connotations, inasmuch as the en
gineering discussions held last week 
doubtless contained many valuable point
ers bearing on the design and construc
tion of future machine tools. General 
Motors standards engineers, however, did 
not stress this point and preferred to con
sider their recommendations as being 
immediate in nature.

The corporation has gone on record 
as being in the market over the next 
few years for an estimated 45,000 ma
chine tools, with a value probably close 
to a quarter of a billion dollars. If serv
ice records and service problems can be 
translated into improved designs and 
more efficient performance, General Mo
tors will have insured getting the maxi-

M O BILE TRAFFIC TO W ER: Mounted on a Chevrolet lVi-ton truck, this 
mobile traffic tower was designed for use on newly won airfields at 
the w ar front. The vehicle carries its own electric plant and is used to 

guide pilots onto the fields

( M a te ria l in  th is  d ep a rtm en t is p ro tec ted  by  copyrigh t a n d  its use in an y  form  w ith o u t perm ission is p roh ib ited )
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mum value from its future purchases, 
and at the same time will have done 
all industry a distinct service.

Wartime conditions in plants had an 
im portant effect on the decision to sched
ule the conference. At one time a few 
years ago, it was possible for almost any 
machine tool company representative to 
walk into a customer’s plant and ob
serve his machine in action and to re
ceive a t first-hand any complaints on 
operating or maintenance difficulties. 
W ith wartime restrictions on plant vis
itors, this is no longer possible, and many 
machine tool builders never see their

ilar character in other sections of the 
country. It has been suggested that 
W orcester, Mass., Cincinnati and Rock
ford, 111., might be logical scenes of 
future conferences, although they have 
not been scheduled definitely.

Although sharp cutbacks have been 
experienced in most of the shell m anu
facturing programs undertaken by the 
motor industry plants, reports are heard 
of new activity in this field, requiring 
both retooling of present equipm ent and 
installation of some new machinery. Olds- 
mobile, for example, one of the prin
cipal sources of “firepower” for the

equipment after it has left their shipping 
rooms. Result is that service problems 
are received either second-hand or not 
at all.

It proved to be a difficult m atter to 
narrow down the list of those in attend
ance to the representatives of only 60 
machine tool companies, but the physi
cal restrictions of the meeting place 
forced this measure, along with the 
original desire to prevent the assem
blage from becoming too large and de
stroying all informality and productive 
results. Naturally, a number of the 200- 
odd builders of machinery were not 
present, but those who were on hand 
represented the leading old-line manu
facturers of purely metal cutting ma
chinery. No sheet metal machinery or 
portable tool company representatives 
could be included.

If the machine tool industry feels the 
discussions of last week should be 
brought to the direct attention of a 
larger number of its plants— and there 
seems every reason to believe that such 
will be the consensus— then Mr. John
son will take his slides, movies and dis
cussions to future meetings of a sim

armed forces, is in process of equipping 
to make a new type of gun barrel, said 
to be around .60-caliber size for anti
aircraft uses. The barrel itself is some 
60 inches in length.

A flurry of production developments 
is evident in the field of rocket shells, 
a new type of ordnance which several 
manufacturers have contracted to sup
ply. One type is to be built by Chrys
ler Corp. and machinery requirements 
are now being filled. The shell itself is 
around 3-inch diameter, comprising a 
steel tube, bored and threaded to re
ceive a forged steel nose.

Little information has been released 
by the Army on the subject of rocket 
shells, although pictures have been pub- 
fished showing British installations of 
batteries firing rocket shells against 
enemy aircraft. The Bazooka, or M -l 
antitank rocket, was one of the first to 
be publicized in this country. Antiair
craft rocket shells are presumably fired 
from troughs, which suggests many prob
lems in accuracy of fire. On the other 
hand, accuracy may not be a considera
tion, if the desired purpose is simply to 
blanket a threatened area with a suffi

cient num ber of self-propelled shells.
Hoarding of m achine tools by the 

armed services against possible future 
needs is an unfortunate development, 
but numerous instances of it are reported. 
In one case, a machinery builder shipped 
some equipm ent over a year ago for 
use on an antiaircraft gun contract which 
later was cut back. Only in recent 
weeks have these standard-type machines 
been “pried loose” and redirected to 
other plants having need for them. Sim
ilar occurrences are said to have resulted 
from cutbacks in arm or plate contracts. 
I t  may be, of course, that these ma
chines have j;ist become buried in cleri
cal red tape, bu t they point to the enor
mous task ahead in preparing accurate 
inventories of government-owned ma
chinery so that they can be disposed of 
equitably w hen the need for them has 
lapsed.

To determ ine labor urgency ratings of 
war plants in areas outside the Detroit 
region, the local WPB office and the re
gional area Production Urgency Commit
tee has set up modified area committees 
in Muskegon, Kalamazoo, Benton Har- 
bor-St. Joseph, and Toledo, O. Each of 
these cities centers in an area of acute 
labor shortage as defined by the War 
Manpower Commission. Chairmen of 
committees in each locality will report 
to the Detroit committee, headed by
E. T. Gushee. The various committees 
will not review military supply or facility 
contracts, bu t will simply determine the 
urgency rating for each plant within 
their respective areas. From  these will 
be determined priority ratings in the pro
curement of additional labor if needed.

Industry Committee To Set Quotas

Establishment of production quotas 
for the various automobile plants for the 
initial resumption of motor car output, 
whenever that comes, probably will be 
left in the hands of a committee repre
senting the entire industry.

The work of the committee will be to 
review the production totals requested 
by each individual plant, then balance 
them  against WPB limitations, materials 
and manpower availability and then ad
just the requests accordingly. Beyond 
any doubt, this is going to work hard
ships on some plants, b u t that will be 
just part of the price of reconversion.

Packard’s aircraft and marine engine 
output for M arch alone equaled a peace
time schedule of 50,000 cars in dollar 
value, and set a new monthly record. 
The company now has 4,600,000 square 
feet of productive floor space busy on en
gines, and since the start of w ar pro
duction has shipped nearly 35,000 en
gines rated close to 47,000,000 horse
power.

Since December, Packard has added 
139 new subcontractors to the list of 
600 which up to that time had been fur
nishing fabricated parts and assemblies 
for the Rolls-Royce and marine engines. 
This does not include suppliers 0f raw 
materials or standard parts.
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INDUSTRIAL SO LD IERS: W orkers in the foundry of the Dodge Chicago 
plant cleaning off rough edges of cylinder heads for aircraft engines 

for the Superfortress and other Arm y A ir Force planes
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As indicated by the chart above, Vickers Balanced Piston Type 
R elief Valves have a negligible pressure variation throughout their 
capacity range. In these valves a hydraulically loaded and balanced 
piston takes the place of the customary spring-loaded direct- 
acting relief mechanism. This means more sensitive operation 
as well as greater accuracy throughout the wide pressure range.

This accuracy of control prevents pressure override when sudden 
changes in pressure occur in the hydraulic system. Compact design, 
longer operating life, installation directly in the pressure line, 
quiet operation, and simple adjustm ent are other advantages of 
these Vickers Balanced Piston Relief Valves. See Bulletin 38-3 
for complete information.

Vickers Application Engineers will gladly discuss with you how 
Vickers Hydromotive Controls can he used to your advantage.

V k k e rs  Incorporated
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W I N G  T I P S
"W ild e r"  W ildcat carrier-based fighter plane has faster rate 
of climb, shorter take-off, lower landing speed than predeces
sor. Eastern Aircraft Division of General Motors has produced 
more than 2500 since January, 1942

A “W ILD ER ” W ildcat fighter plane 
has been revealed by Eastern Aircraft 
Division of General Motors.

The new version of the W ildcat is 
designated the FM-2 and is claimed to 
possess performance characteristics not 
previously available in a small carrier- 
based fighter.

According to operational reports, the 
FM-2 can climb faster than its prede
cessor, the FM-1, or F4F4, as it was 
known by Grumman, its original de
signer. O ther improvements include a 
considerably shorter take-off and lower 
landing speed—both extremely advan
tageous aboard the confined flight deck 
of the flat-top carriers.

The new model W ildcat is powered 
by a hitherto unannounced W right en
gine with a num ber of new features in
cluding forged cylinder heads in place 
of the usual cast variety. Despite size
able increase in horsepower over the 
engine previously used, the weight has 
been decreased.

Lockheed C-67 Sets New 
Transcontinental Mark

the 2600-mile flight in just under 7 
hours, averaging close to 370 miles an 
hour.

However, the Constellation is not 
strictly speaking a brand new airplane, 
since its initial flight was made in Jan
uary, 1943, at Burbank. Illustrations 
and description of the transport ap
peared in S t e e l  for Feb. 1, 1943, p. 
72. Shortly thereafter it was grounded 
by Army orders a t the Burbank hangar, 
because of troubles which had been en
countered with the W right Duplex Cy
clone 2200-horsepower engines on an
other large plane. Engines were re
moved from the Constellation for modi
fication and meanwhile plans w ent ahead 
to build several more of the ships a t the 
Lockheed plant in Burbank, to be used 
as hospital transports for the evacuation 
of wounded from battle fronts all over 
the world.

Complete One Constellation

Recendy Eastern Aircraft christened the 
2500th W ildcat produced a t its converted 
automotive plant in Linden, N. J., since 
the formation of the division in January, 
1942. Eastern Aircraft, with plants in 
Trenton, and Bloomfield, N. J., as well 
as Linden, Baltimore, and Tarry town, 
N. Y., also produces the Avenger tor
pedo bomber.

Maiden nonstop transcontinental flight 
of the Lockheed C-69 Constellation, 
from Burbank, Calif., to Washington, 
recently was an event dressed up with 
plenty of ceremony, and indeed it did 
mark a milepost in aviation transport, 
the huge 57-passenger ship completing

Next development was the suspension 
of work on the additional order for 
Constellations because of the desire to 
concentrate on the Lockheed P-38 Light
ning fighter plane. So far as is known, 
the m atter rests here, and only one of 
the C-69’s has been completed. I t car
ries the TWA airline insignia, bu t re
portedly is now being turned over to 
the Army.

Doubtless the engine difficulties have 
been overcome by this time. Power 
plant used is the W right 3350 type, 
which W right Aeronautical Corp. builds 
a t Wood Ridge, N. J., and which 
Chrysler Corp. is beginning to assemble 
at the Dodge Chicago engine plant. 
The same engine is used in the B-29 
Superfortress.

The Constellation is an ungainly ship 
on the ground, because of the peculiar 
“shark-body” shape of the fuselage and

Blunt-nosed new FM-2 W ildcat, featuring a new W right engine with forged 
cylinder heads, shown in flight. I t is produced at the Eastern Aircraft 

Division of General Motors

because of the fact an unusually high 
tricycle landing gear is necessary to 
insure the four propellers clearing the 
ground. W ingspread is 123 feet, about 
13 feet more than the B-24 and B-17 
four-engine bombers, bu t well under the 
wingspread of the B-29. Use of Fowler 
flaps permits a landing speed of ̂  only 
77 miles an hour, and additional man
euvering” flaps, which telescope into the 
wings, provide further ease of control 
in bad w eather and improve the rate 
of climb. Cruising speed is 275 miles 
an hour, indicating the presence of a 
good tail w ind on the Burbank-W ash- 
ington hop. Cabin is pressurized, to 
provide comfort a t the cruising altitude 
of 20,000 feet. Gross w eight is about 
40 tons, w ith payload better than 14
tons.

In a radio interview after the trans
continental flight, the engineering su
pervisor aboard said that while the air
plane lived up  to expectations, it did 
not exceed them.

Howard R. Hughes, one of the de
signers of the Constellation, was at the 
pilot’s controls, along w ith Jack Frye, 
president of TWA and actively asso
ciated with the developm ent of the 
plane. It was the second record-break
ing transcontinental flight for Hughes, 
who in 1937 flew from Burbank to 
Newark, N. J., in a specially designed 
smaller plane a t average of 327 miles 
an hour.

!

Board To Investigate 
Fighter Plane Crash

Central Procurement D istrict of the 
AAF has disclosed naming a three-man 
board of inquiry to serve with a Wright 
Field engineer as investigators, to ex
amine into details of the recent crash 
in Cleveland of a P-75 fighter plane, 
new experimental model developed by 
General Motors Corp. Appointees are 
Maj. N. H. Pederson, Capt. H. C. Web
ster and Capt. A. M. Patterson, the latter 
a South Pacific air force hero and resi
dent representative a t the Fisher Body 
plant in Cleveland where the P-75 was 
built.
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Lightweight Aircraft 
Starter in Production

A new aircraft starter, which cranks 
2000 horsepower aircraft engines and 
yet weighs only 32 pounds, is now in 
use on every fighting front. The de
velopment was revealed recently by the 
Philadelphia Division of Bendix Aviation 
Corp. where the devices are in mass 
production for the aircraft of the armed 
forces.

The flywheel of the starter, a circular 
piece of metal that delivers the “kick” 
which starts the motor, weighs only 5 
pounds, but, spun by an electric motor 
to a speed of 28,000 revolutions per min-

*  delivers a punch of more than 
1200 foot-pounds.

-  In order to build up this flywheel
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FIG . 2

¿ A lth o u g h  hardenability tests are generally  
a valuable index of the hardness distribution of 
as-quenched com m ercial parts, there are some 
conditions under w hich these tests are inadequate.

For instance, the Jom iny end-quench test is not 
sensitive enough for m easuring sm all differences 
in the depth of hardness w hen the steel is air- 
hardening to a marked degree as in some heats 
of SAE 4340, or when it is extrem ely shallow  
hardening as in the case o f certain h igh  carbon 
steels. These conditions are shown in Figure 1.

Similar lim itations apply to the total immersion  
test, which lacks sensitivity if  used on steels that 
are fully hardened across the section. Best results 
are obtained in this m ethod by choosing the sec
tion size and quenching conditions so that full 
hardening is attained on the surface w ithout 
penetrating com pletely through the section. Ex

TIMK

amples o f hardness distribution curves illustrating  
these points are g iven  in Figure 2.

The interpretation o f  hardenability data and 
their application to both design and production  
problems has been the subject o f considerable 
study and research by the T im ken technical 
organization. T he outstanding quality and uni
form ity o f  T im ken Electric Furnace and open  
hearth steels are the results o f similar research 
programs. W e invite you to consult w ith  us on  
your m etallurgical problems.

This is number 3 of a series of advertisements 
on hardenability published to prom ote a better 
understanding of this im portant subject among 
buyers and fabricators of alloy steels. Steel and 
Tube D ivision, The T im ken Roller Bearing  
Company, Canton 6, Ohio.

TRADE MARK R E G .U . S. PAT. OFF,



W I N G  T I P S

SPA C E  C O N SERVER : O ne of the two emergency office buildings at the 
G lenn L. Martin Co., Baltimore, which have been converted from PBM 
hull fixtures that no longer were needed as result of improved assembly 
methods. Created as an emergency measure to meet a critical floor space 
shortage, the new offices will house electrical workers and light manu

facturing groups

speed, the motor first revolves counter
clockwise, turning the flywheel through 
gears in a clockwise direction. W hen 
an 8000 r.p.m. speed is attained, the 
motor instantaneously reverses its di
rection. The motor, then revolving in 
a clockwise direction, builds up  the 
speed of the flywheel to 28,000 r.p.m.

Cooling Fan Aids Airplane 
Climb 20 Per Cent

Latest auxiliary to be installed on 
certain W right radial engines powering

that of the radial engine, and is ,
directly in front of the engine and e nn 
the propeller. I t  is a m ultiple- a e13 a ---
unit, operating in a special type of hous
ing, with vanes to direct the coolingWiUll v a i ic o  *-vy —------
air properly over the plane s engme 
cylinders.

Helldivers Equipped with 
More Powerful Engines

combat aircraft is a large cooling fan 
which is claimed by W right Aeronautical 
Corp. engineers to perm it an increase in 
rate of climb of as much as 20 per cent 
by reducing the drag of cooling air 
leaving the engine through cowling.

Test crews have found tha t an air
plane moving at 150 miles per hour a t
30,000 feet required 456 horsepower 
from each engine to overcome the cooling 
air drag. W ith the new cooling fan, 
this horsepower requirement is reduced 
to 120.

Of aluminum construction, the fan is 
of approximately the same diam eter as

The Navy’s Curtiss SB2C Helldiver 
dive bombers are now rolling off the 
mile-long assembly line a t the Curtiss- 
W right Corp. Airplane Division plant at 
Columbus, O., equipped with an even 
mightier engine and four-bladed pro
peller.

G eneral M anager J. P. Davey of the 
Curtiss-W right Columbus plant revealed 
that the latest models of the Helldiver are 
powered by an air-cooled W right Cy
clone able to turn up  substantially more 
horsepower than  the 1700-horsepower 
Cyclones w ith which earlier types were 
equipped. Horsepower rating of the 
new engine still is restricted military 
information.

Replacing the three-bladed Curtiss 
propeller which was standard on earlier 
Helldivers is a Curtiss Electric con- 
stant-speed, full-feathering propeller with 
four six-foot hollow steel blades.

Already boasting speed enough to keep 
up with the latest U. S. Navy fighter 
types, the H elldiver w ith its new power 
plant now also has a better rate of climb 
— a factor which will prove invaluable in 
combat, where quick getaway after 
bombs are dropped is of vital impor
tance.

Labelled the Navy’s “Sunday Punch”, 
the Helldivers w ent into action last 
Armistice day during an assault on Jap- 
held Rabaul, and have team ed with 
the new Avenger torpedo-bombers and 
H ellcat and Corsair fighters in many 
actions since to give the fleet greater 
aerial striking pow er than  any other na
tion.

;

They Say:

1 - 
■

“W e believe that we can compete favorably with gov
ernment lending agencies in the m atter of money rates on 
loans of this type (long term loans). We will make no 
attempt, however, to extend social or political credit. . . .  
In  private lending you must expect to get your money 
back.”— A. L. M. Wiggins, president, American Bankers 
Association.

“The National Association of Manufacturers is opposed 
to national service legislation, because it believes that com
pulsion of labor would be disastrous to production. The 
confusion that would result would upset the morale of 
American workers and would impair the production of 
capable men and women now doing a good job.”— Robert 
M. Gaylord, president, National Association of Manufac
turers.

consumers’ durable goods or service equipm ent the metal
working capacity that by the year’s end is scheduled to be 
unhitched from ground-army munitions contracts. If labor 
is not available, in the sense tha t the employes of closed- 
down plants are vitally needed for other w ar work in the 
same or different localities or even if they are needed for 
other non-military work judged to be more im portant, the 
shuttered plants will stay closed down.”— Stacy May, di
rector, Bureau of Planning and Statistics, WPB.

¡Ill

“If manpower is available wê shall be able to harness to

“Present indications point to automobile prices approxi
mately 25 per cent higher after the w ar than when produc
tion stopped in 1942. . . .  If W ashington gives the go- 
ahead, Packard can build some cars along with its continued 
war manufacturing. W e can start producing cars about 
four months after we get the green light, providing ma
terials are made available.”— George T . Christopher, "presi
dent, Packard M otor Car Co.

;



Complete facilities are available at Carboloy to fill your exact requirements for 
all types o f “made-to-order” single point Carboloy tools. Designed for maxi
mum tool economy and operating efficiency, “made-to-order” Carboloy tools 
are supplied finished ground ready for the job, or “milled and brazed” (you 
grind).

Most users specify low cost STAND ARD  Carboloy Tools for 60%  to 80%  
of their machining applications—and use “ made-to-order” tools principally 
where large quantities o f special styles are required or where shapes cannot be 
adapted from “standards” by rapid grinding.

Whether your carbide requirements cover “standards” or “ made-to- 
order”,—or both,  specify “ Carboloy” for prompt, economical service.

CA R B O LO Y COM PANY/ INC,
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M E F o f m D U S I R Y

JA M E S  H. M ARKS W IL L IA M  KERBER FRED H. H A G G ER SO N N O R M A N  F. SM ITH

James H. Marks, active with Packard 
Motor Car Co., Detroit, for 28 years, has 
been named executive vice president. 
He started w ith  the company in 1916 
as plant engineer. In 1919 he entered 
the manufacturing division, a year later 
heading the twin-six production. Mr. 
Marks was appointed industrial engineer 
in 1922, purchasing manager in 1925, 
and a vice president in 1940.

E. F. Judge, formerly vice president 
and treasurer, Scullin Steel Co., St. Louis, 
has been elected president, succeeding 
Col. Harry Scullin, who has been elected 
board chairman after 46 years as presi
dent. W. H. Chickey, formerly secretary, 
has been named vice president and con
troller, William J. Monahan becomes sec
retary and treasurer, and Edwin L. 
Kaiser, previously cashier, succeeds Mr. 
Monahan as assistant secretary and assist
ant treasurer.

Deane C. Crawford has been appoint
ed general sales manager of the full fin
ished cap screw department, Cleveland 
Cap Screw Co., Cleveland, William C. 
Cooke has been named sales manager of 
the Aeronautical and Alloy Steel di
vision, and A. G. Thomas is general pur
chasing agent.

president, to succeed James M. Hill, who 
becomes board chairman. Samuel E. 
Magid, associated with Hill, Thompson 
& Co. Inc., New York, has been elected 
a director. Clarence F. Beddard, for
merly assistant sales manager, has been 
appointed general sales manager, and 
George L. Gaalaas has been named man
ager of sales of electrical sheets.

William Kerber, deputy assistant di
rector of the Steel Division, WPB, and 
chief of the WPB Raw Materials and 
Plant Facilities Division, has resigned to 
rejoin Hanna Furnace Corp., Buffalo. 
Before joining WPB in August, 1941, 
Mr. Kerber was eastern district sales 
manager for the Hanna Furnace Corp.

Fred H. Haggerson, vice president and 
director, Union Carbide & Carbon 
Corp., New York, has been elected presi
dent, to succeed Benjamin O’Shea, who 
becomes board chairman. Ralph R. 
Browning and Paul P. Huffard, vice presi
dents of the corporation, .and Homer A. 
Holt, an attorney and former governor 
of W est Virginia, have been elected to 
the board of directors.

J. A. Drain Jr. has been elected vice 
president in charge of product engineer
ing, research and development, Sullivan 
Machinery Co., Michigan City, Ind. Mr. 
Drain was formerly assistant to the presi
dent, and prior to joining the company 
was president of Stefco Steel Co., Michi
gan City. O. J. Neslage, previously gen
eral sales manager of Sullivan Machinery 
Co., has been elected vice president in 
charge of sales in the United States and 
Mexico.

Harold Brayman has been appointed 
director of the public relations depart
ment, E. I. du Pont de Nemours & Co. 
Inc., Wilmington, Del., succeeding the 
late Theodore G. Joslin, who died April 
12. Before joining the company two 
years ago as assistant director of the 
public relations department, Mr. Bray
man was a Washington correspondent 
and columnist.

Henry N. Wheeler has been appointed 
sales manager, Hartford Electric Steel 
Corp. and Roxbury Steel Casting Co., 
Hartford, Conn.

C. P. Ross, formerly assistant secretary 
and assistant treasurer, Waukesha Motor 
Co., Waukesha, Wis., has been elected 
treasurer of the company, to succeed the 
late Edward R. Estberg, and L. W. 
1 ouker has been named assistant treas-

J. B. Montgomery Jr., previously ex
ecutive vice president of Empire Steel 
Corp., Mansfield, O., has been elected

Tower, Cincinnati. W. T. Campbell Lf
1 1_____   '  ł  — J ----    „ ,1Hhas been appointed manager for the 
Philadelphia district office, and J. L. 
Cunningham has been nam ed field serv
ice engineer for northern New Jersey for 
the Chemical Process and Quimby Pump 
divisions of H. K. Porter Co.

Norman F. Smith, vice president and ■' •?! 
general manager of the Osborn Mfg. Co., ■- 
Cleveland, has been re-elected presi- 
dent of the American Brush Manufaç- *t 
turers’ Association.

W. G. Gray has become associated 
w ith Pittsburgh Steel Co., Pittsburgh, as 
railway developm ent engineer, w ith head
quarters in Chicago. Mr. Gray had been 
master mechanic for the Virginian rail
way for the past three years.

Lloyd E. Tracy has been appointed 
general manager of sales, Oil W ell Sup
ply Co., Dallas, Tex., subsidiary of Unit
ed States Steel Corp. Mr. Tracy will 
be assisted by F. D. Smith and A. C. 
Michaelis. R. R. McAfee succeeds Mr. 
Smith as manager of the Eastern division, 
and K. B. Winstead succeeds Mr. Tracy

¡1 C

Joseph F. Gaffney has been appointed 
manager of H. K. Porter Co.’s new serv
ice and engineering office in the Alliance 
Bank building, Rochester, N. Y. R. W. 
Steves heads a similar office in Carew

C EC IL W .  A R M ST R O N G  
W h o  h a s  b e e n  n a m e d  c h ie f  d e v e lo p m e n t  en- 
g m e e r  P la sh e s  d ,v ,s ,o n . C o n t in e n ta l C a n  Co. 
In c . ,  N e w  Y o rk , a s  a n n o u n ce d  in S T E E L  A o ril 

2 4 ,  p .  8 6 .  '  K
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M E N  of  I N D U S T R Y

ALBERT P. LEO NARD W A LLA C E  JO H N S O N

of the Fontana and Vulcan operations, 
and Tom Hart has been named assistant 
general superintendent. George Vrie- 
land, chief consulting engineer, moves 
his headquarters to Oakland, and J. W. 
Thompson has been appointed to fill Mr. 
H art’s former position as superintend
ent of the Coke and By-products di
vision.

Albert P. Leonard has been appointed 
manager of the New York office, Farrel- 
Birmingham Co. Inc., Ansonia, Conn., to 
succeed Edward S. Coe Jr., who has been 
transferred to the main office at An
sonia as assistant to the plant manager. 
The company is moving its New York 
office from 79 Wall street to 3700 Chrys
ler building.

Thomas Gallagher, assistant treasurer 
and manager, Handy & Harman of Can
ada Ltd., has been elected a director.

N. H. Brodell, formerly metallurgical 
sales engineer for Copperweld Steel Co., 
Warren, O., has been appointed Cleve
land district manager.

Richard W. Wenzel, formerly affili
ated with the Truck & Coach division 
and Fisher Body division of General 
Motors Corp., Detroit, has been ap
pointed plant manager, Wilson Foundry 
& Machine Co., Pontiac, Mich.

Frederick A. Stevenson, president, and 
John E. Rovensky, chairman of the execu
tive committee, American Car & Found
ry Co., New York, have been elected 
directors of American Car & Foundry 
Export Co., and Mr. Rovensky was elec
ted a member of the executive commit
tee.

Essington Lewis, director-general of 
munitions and director-general of air
craft production for Australia, has been 
awarded the Bessemer Gold Medal for 
1944 of the British Iron and Steel In
stitute in recognition of his outstanding 
services to the iron and steel industries 
of Australia. Mr. Lewis is chief general 
manager of Broken Hill Proprietary Co.

Ltd., and is managing director of Aus
tralian Iron & Steel Ltd., and is a director 
of various other companies. Lieut. Col. 
Sir John Greenly, until recently president 
of the British Institute of Metals, has 
accepted an invitation to become an hon
orary vice president of the Iron and 
Steel Institute.

Wallace Johnson, for the past year as
sistant general manager, Pomona Pump 
division of the Joshua Hendy Iron 
Works, Sunnyvale, Calif., has been ap
pointed general sales manager for the 
company. Morris Levit is head of sales 
for the Joshua Hendy division, C. L. 
Barrett is sales manager at Pomona di
vision, and L. T. Warner is manager of 
sales for the Crocker-Wheeler division.

Leonard C. Truesdell, formerly with 
Frigidaire division of General Motors 
Corp., in Dayton, O., has been appointed 
assistant commercial manager, Manu
facturing division, Crosley Corp., Cin
cinnati.

— o—

Sidney D. Kirkpatrick, editor of 
Chemical & Metallurgical Engineering, 
has been elected president of the Elec
trochemical Society Inc. Mr. Kirkpatrick 
is a past president of the American In
stitute of Chemical Engineers.

Frank G. Kennedy, Simplex Wire & 
Cable Co., Cambridge, Mass., has been 
elected vice president, New England 
Purchasing Agents Association, and Har
old V. Chisholm, Walworth Co., Bos
ton, has been elected a director for two 
years.

— o —
Louis M. Brown, for the past two 

years counsel for Reconstruction Finance 
Corp., assigned to Defense Plant Corp., 
has resigned to engage in law practice 
as an associate of Pacht, Pelton, Warne, 
Ross & Bernhard, Los Angeles.

James Tate, formerly director of indus
trial and marketing research, Dumore 
Co., Racine, Wis., has been named di
rector of marketing. Prior to joining the 
Dumore Co. a year ago, Mr. Tate was

CHARLES L. TURNER BURTO N T. SW EELY

as manager of the Midwest division. 
L. L. Mitchell has been appointed as
sistant treasurer of the company and is 
succeeded as manager of the California 
division by Warner F. Parker. M. D. 
Routzon has been made assistant man
ager of the used equipment and mer
chandise claims departments. District 
manager appointments include: Harold 
Wright, Ohio district; C. L. Benezette, 
Michigan district, and C. A. Bell, Gulf 
Coast district.

Charles L. Turner, since 1939 con- 
m  troller for Buffalo Bolt Co., North Tona- 

PiK̂¿ wanda, N. Y., has been named vice presi- 
=r rill c'ent in °harge °f sales.
¡ray jjji j® ®

Burton T. Sweely, formerly director ofjj  '
research, has been elected vice president 
in charge of research, Chicago Vitreous 
Enamel Product Co., Cicero, 111. Mr. 

jilifdlS Sweely is a charter fellow and member 
. since 1916 of the American Ceramic

r.T « ? f S ocie ty- _
1 ad AI °

C. Homer Butts, president, Niles Roll- 
jgnton Mill Co., Niles, O., has been elected 
j. y, jj a vice president of Sharon Steel Corp., 

Sharon, Pa. George E. Whitlock, presi
dent of Mullins Mfg. Co. of W arren and 
Salem, O., has been elected a director 
of Sharon Steel Corp., to succeed the 
late W. G. Kranz. G. Roy Johnston, 
formerly assistant secretary and assist
ant treasurer of Sharon Steel, has been 
named comptroller, and K. O. Swanson 
is auditor.

Walter G. Schwartz has been made ai 
active partner in the Christensen Dia 
mond Tool Co., Detroit. For the pas 
ten years, Mr. Schwartz has been asso 
ciated with J. K. Smit & Sons, im 
porters and manufacturers of diamonc 
cutting tools.

T. M. Price, formerly works manager 
Kaiser Co. Inc., Fontana, Calif., has beei 
named vice president in charge of opera 
tions of the Iron and Steel division witl 
headquarters in Oakland, Calif. Fran] 
ackman remains general superintenden 

°f the Fontana plant, in complete chargi

93



M E N  of  I N D U S T R Y

vice president and general sales man
ager of Delta Mfg. Co., Milwaukee.

engineering firm of Jackson and More
land, Boston.

has been named assistant comptroll

George C. Gordon, president, Park 
Drop Forge Co., Cleveland, and George 
Gund, president of the Cleveland Trust 
Co., have been elected directors of Her
cules Motors Corp., Canton, O.

Chris F . Tonne, formerly advertising 
and sales promotion manager, Hougb 
Shade Corp., Janesville, Wis., has joined 
All-Steel-Equip Co., Aurora, 111., as ad
vertising manager.

F . H. H erndon has been appointed 
manager of the Coal Stoker iv >sion, 
Link-Belt Co., Chicago, and K. C. fciis- 
worth has been named sales m anager of 
the Stoker division.

D onald W . Graham has been appoint
ed St. Louis district sales manager, Penn
sylvania Salt Mfg. Co., Philadelphia, suc
ceeding Michael B. Dwyer, who is re
tiring after 58 years with the company.

A. J. Tigges has been appointed man
ager of consulting engineering for all 
divisions and subsidiaries of Baldwin 
Locomotive Works, Philadelphia. Since 
1923 Mr. Tigges was associated with the

F. H. Frankland, director of engineer
ing for the American Institute of Steel 
Construction, has resigned to engage in 
private practice as a consulting engineer, 
with offices at 271 Madison avenue, 
New York.

F. C. Margolf has been appointed man
ager, Home Laundry E quipm ent Sales 
division, Edison General Electric Appli
ance Co., Chicago.

George Russell has been appointed 
assistant treasurer of General Motors 
Corp., Detroit, and Roy E . Hammond

Anthony A. Aponick has been appoint- fes, 
ed service engineer in the Buffalo terri- Jic 
tory for Park Chemical Co., Detroit, ¡gpoi 
For the past nine years Mr. Aponick has \d  
been associated w ith Brown Instrument |at 

Co., Philadelphia. M

: gli
j Em

O B I T U A R I E S
E. A. Hagerman, 58, general manager 

and a director, W orth Steel Co., Clay- 
mont, Del., died April 23 in W est Ches
ter, Pa. Mr. Hagerman, a member of 
the American Iron and Steel Institute, 
had been affiliated with the company 
for 21 years and prior to that had been 
associated with Midvale Steel & Ord
nance Co., Coatesville, Pa.

Charles F. Burroughs, 71, president, 
Burroughs Engineering Co., Newark, 
N. J., and a pioneer in the plastics in
dustry, died April 21 in Maplewood, 
N. J. Mr. Burroughs, whose father 
founded the company, went to work 
for the organization in 1889.

Lamson & Sessions Co. and Mr. Bower 
was put in charge of the foreign sales 
department.

Gustave Benjamin, 83, who founded 
the Benjamin Iron & Steel Co., Buffalo, 
in 1890, and served as its president until 
the concern went out of business in 1939, 
died recently in Buffalo.

Thomas J. S turtevant,. president, 
Sturtevant Mill Co., Boston, died there 
April 20. A native of Framingham, 
Mass., and a graduate of Massachusetts 
Institute of Technology in 1890, Mr. 
Sturtevant had spent his entire engi
neering career with the Sturtevant 
Mills Co.

J. A. Evans, president of the Ellwood 
City Forge Co., Ellwood City, Pa., died 
April 9.

David J. Carson, 75, retired owner of 
the Carson Foundry & Mfg. Co., Te- 
cumseh, Mich., died in Grand Rapids, 
Mich., April 16. Mr. Carson was at 
one time manager of the American Mal- 
leables Co., Lancaster, N. Y. He pur
chased the Acme Steel & Malleable Iron 
Co., Buffalo, in 1915 and served as presi
dent and general manager of that com
pany until he sold his interests in 1925. 
For about eight years prior to becom
ing president and treasurer of Carson 
Foundry & Mfg. Co. Mr. Carson served 
as vice president and general manager 
of the H. Brewer & Co., Tecumseh.

W alter S. Saunders, 55, president and 
general manager, American Forging & 
Socket Co., Pontiac, Mich., died April 
22 a t his winter home in Hollywood, 
Fla. Mr. Saunders was one of the or
ganizers of the company and had been 
associated with it for 29 years. He held 
numerous patents on storage battery in
stallations, motor heat indicators and 
other automotive devices.

Alfred B. Bower, 83, who before his 
retirem ent in 1943 had been affiliated 
with Lamson & Sessions Co., Cleveland, 
and w ith one of its predecessor com
panies for more than 65 years, died re
cently in Cleveland. Mr. Bower began 
working as a boy of 17 w ith the old 
Lake Erie Bolt & N ut Co. and in May, 
1939, when he was vice president of 
that organization he was honored by 
Cleveland industrialists as the man who 
had the longest period of service with 
any Cleveland industry. The Lake Erie 
Bolt & N ut Co. was later absorbed by

Clement O. Miniger, 69, chairman of 
the board of Electric Auto-Lite Co., To
ledo, O., died April 23 in Toledo. Mr. 
Miniger organized Electric Auto-Lite Co. 
in 1911 and served as president and 
general manager until 1937 when he be
came board chairman. He was vice 
president in charge of production „. 
W  illys-Overland Motors Inc., Toledo 
during W orld W ar I.

He was a mem ber of the American So- 
ciety of Naval Engineers and the So
ciety of Naval Architects and Marine 
Engineers. ^  ^

William R. Faithful, former open ,
hearth superintendent of Central Iron & 
Steel Co., Harrisburg, Pa., died April 
14. Mr. Faithful also had been associat
ed w ith the engineering department of 
the Pennsylvania Engineering Works, 
New Castle, Pa., and w ith the open 
hearth departm ent of the Illinois Steel ' . ,  
Co., Gary, Ind. j ? J  j

Robert C. Sandman, 39, manager of 
the mechanical research and testing de- ; 
partm ent, Addjessograph - Multigraph 
Corp., Cleveland, and associated with 
that company for more than 20 years, 
died April 25 in Boston.

loltk
Jules A. Endweiss, 61, controller, Ken- ¡ i k

necott Copper Corp., New York, died 
April 20 at Saranac Lake, N. Y. As a 
young man Mr. Endweiss w ent to Mex
ico to engage in m ining and remained 
there 30 years. O ther positions Mr. J  I 
Endweiss held were: Controller of the I 
Braden Copper Co., subsidiary of the 
Kennecott corporation; treasurer, Kenne- 
cott Sales Corp., and controller and a 
director of Mines Products Corp.

of

John C. Markley, 52, chief engineer 
of the Marine and Navy division, Bab
cock & Wilcox Co., New York, died 
April 18 in Barberton, O. Mr. Markley 
had been identified with the company 
for the past 25 years.

Lloyd W. Coale, 56, factory manager, 
Austin W estern Mfg. Co., Aurora, 111., 
died April 22 in Naperville, 111.

John N. McElravey, 47, superintend
ent of open-hearth furnaces of the Car
negie-Illinois Steel Corp., Pittsburgh, died 
recently.

Frank J. Cunneen, 53, W ashington 
representative of Cochrane Corp., Phila
delphia, Nordberg Mfg. Co., Milwaukee, 
and LeRoi Engine Co., Milwaukee, died 
in Washington recently. During W orld 
W ar I Mr. Cunneen was an officer in the 
United States Navy on submarine duty.

Joseph Daly, 62, metal parts manuf: 
turer, died in Fond du  Lac Wis A 
ril 16.

W ilham D Jamison, 39, executive in 
die personnel departm ent of the Newark,
a - a ’ ,°o J° sh“ a HendV Iron Works, died April 18 in Orange, N. J
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Open Hearth and Blast Furnace 
Groups Set Attendance Record
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Interest in operating problems intensified by need for more and 
better steel for war in the face of manpower and materials 
shortages. Chicago to be host at 1945 conference of mining 
and metallurgical engineers

INCREASED interest in operating 
problems, accentuated by the necessity 
for producing more and better steel for 
war purposes under difficulties of man
power and materials shortages, was re
flected at this year’s meeting of the 
National Open Hearth and Blast Furnace 
and Raw Materials Conference of the 
American Institute of Mining and Metal
lurgical Engineers, William Penn hotel, 
Pittsburgh, April 20-21.

Registration at the meeting totaled 
1085 to establish a new record and 
eclipse the previous high of 835 recorded 
a year ago. The 1945 meeting will be 
held in the Palmer House, Chicago, April 
25-26, with E. L. Ramsey, superintendent 
of the steel and blooming mill depart
ments, Wisconsin Steel Division, Inter
national Harvester Co., as chairman of 
the committee on arrangements.

The McCune award went to J. W. 
Hailey and G. M. Plimpton Jr., Inland 
Steel Co., Indiana Harbor, Ind., for 
their paper on “Segregation of Rimming 
Steel.” Second place winners were W. 
0. Philbrook and J. H. Jolly, Wisconsin 
Steel Division, International Harvester 
Co., for their paper on “Survey of Slag 

«■«! Control Methods.
Some of the highlights brought out at 

sessions of the basic open hearth group 
(See also S t e e l , April 24, p .  6 8 )  were: 

Frontwalls laid up with basic brick
' i l ms w ent to ' 
r d w «  

poiMMl 
mtroDer

at an open hearth in the Chicago district 
showed a campaign of 90 to 100 heats 
before repairs were necessary; replace
ment with silica brick made it possible to 
obtain 55 to 60 additional heats.

During the rebuilding of 30 furnaces 
in a Pittsburgh plant, the use of a tractor 
and loader made possible a reduction of 
6 to 7 per cent of the maintenance crew. 
At the same plant, a tractor unit is em
ployed to load manganese and spiegel 
and replaces a 10 to 12-man crew.

A vacuum cleaner with a suction of 18 
inches water gage is being used in fur
nace cleanouts. The cleanout on one 
furnace was accomplished in 80 man-

hours with this system, compared with 
600 man-hours using conventional meth
ods.

Discussion of the use of briquettes in 
the open hearth brought out the fact 
that by briquetting roll scale in a cement 
block machine and using it in this form 
rather than loose reduces the time of the 
heat from 15 to 20 minutes.

Aluminum dross as a substitute for 
fluorspar affords no advantage. One 
operator experimenting with salt as a 
fluorspar substitute found that evaporated 
salt passed off in fumes, coating the fur
nace on the outgoing end. Cattle salt 
fumes off as fast as evaporated. No. 2 
rock salt gave slightly better results. Re
commended practice was the use of 75 
per cent fluorspar and 25 per cent salt.

Wartime pressure for open-hearth ton
nage has caused the life of furnaces to 
decrease in some cases from 2 to 3 per 
cent. At some plants where operators 
were obliged to go from high scrap 
charges to high metal practice the con
sumption of refractories has increased. 
Other difficulties result from a lower 
grade of scrap, increased amount of turn
ings used, lower quality of fuel oil, and 
inexperienced furnace crews.

Program Announced for General 
Meeting of Steel Institute

ATTENDANCE at sessions of the 53rd 
general meeting of the American Iron 
and Steel Institute, to be held at the 
Waldorf-Astoria, New York, May 25, will 
be restricted to individual members of 
the institute. Because of the war, the 
banquet will be omitted from this year’s 
meeting.

The program includes a general ses-

Steel Distributors To Consider W ar 
\ Problems at Chicago Convention

w  York 
M r . i l»1 

th e

MEMBERS of the American Steel 
Warehouse Association Inc., attending 
the thirty-fifth annual meeting of the 
association at the Drake hotel, Chicago, 
May 9 and 10, will concentrate upon 
problems directly related to the war pro
gram.

The current steel situation will be re
viewed by Norman W. Foy, director, 
Steel Division, W ar Production Board. 
J. R. Stuart, chief of the Warehouse 
Branch, WPB, will outline some of the 
fundamental objectives of M -21-b-l and 
CMP Reg. No. 4 which control the acqui
sition and resale of steel by warehouse 
distributors. Problems of establishing 
and enforcing maximum ceiling prices on 
steel obtained from surplus and excess 
stocks will be discussed by Everett L. 
Wyman, head of the Warehouse and Job
bers section, Iron and Steel Price Branch,

Office of Price Administration.
W alter S. Doxsey, president of the as

sociation, will summarize achievements 
of the association during the preceding 
year as well as near-future objectives.

An insight into postwar conditions to 
be faced by steel distributors will be 
given by Herman W. Steinkraus, presi
dent, Bridgeport Brass Co., and by R. E. 
Zimmerman, vice president in charge of 
research, United States Steel Corp.

On May 10, Mr. Stuart and Mr. Wy
man will hold a series of ten-minute con
ferences with individual members of the 
industry.

Meetings, preceded by luncheons, will 
be held during the afternoons of the two 
days. At the dinner on the evening of 
May 9, members and guests will hear 
Gen. Henry J. Reilly talk on “America’s 
Strategy in the W ar.”

sion, starting at 10 a. m., luncheon at 
12:45 p. m., and a technical session start
ing at 2:15 p. m.

The general session will include the 
address of the president, W alter S. 
Tower; an address by Leo Wolman, pro
fessor of economics, Columbia Universi
ty; five-minute talks by representative 
members of the industry.

H. G. Batcheller, president, Allegheny 
Ludlum Steel Corp., will preside at the 
technical session. The following papers 
will be read in abstract for discussion:

“Development of Special Steels for 
Ordnance Purposes,” Col. John H. Frye, 
office of the Chief of Ordnance, W ar De
partment.

“Development of Special Steels for 
Naval Uses,” Lieut. Comm. R. A. 
O’Brien, Research and Standards Branch, 
Bureau of Ships, Navy Department.

“Stresses in W elded Structures,” H. C. 
Boardman, director of research, Chicago 
Bridge & Iron Co.

“The Weldability of Steel,” Prof. 
Wendell F. Hess, Rensselaer Polytechnic 
Institute.

“Problems Involved in Determining 
Hardenability Limits for Alloy Steels,” 
Wilbur Bischoff, metallurgical engineer, 
Timken Steel & Tube Division, Timken 
Roller Bearing Co.

“Electrometallurgical Treatment of 
Ores,” Charles Hart, president, Delaware 
River Steel Co.

“Accident Prevention,” W. A. Irvin, 
chairman, board of trustees, National 
Safety Council.
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48-Hour Week 
In Steel Saves 
47,300 Men

Average hours worked have 
increased 3.1 since W a r  M an
power Commission's order was 
issued

THE 48-hour week in the iron and steel 
industry has saved 47,300 men for other 
industries and the armed services, ac
cording to Paul V. McNutt, chairman of 
the W ar Manpower Commission. The 
longer work-week was ordered by the 
WMC May 1, 1943, and the saving in 
manpower was accomplished in a period 
in which steel production topped all

previous records that were established.
In the month before the order was 

issued the average hours a week indi
viduals worked was 43.5. A review of 
the industry’s experience in operating un
der the orders shows that by the end of 
the year the average work week had in
creased to 46.6 hours, Mr. M cNutt said. 
This, he explained, was equivalent to a 
scheduled work week of more than 48 
hours, since the absence of some work
ers must be taken into account.

Employment in 282 firms, accounting 
for 95 per cent of the workers in all 400 
of the establishments covered by the or
der, declined, the survey shows, from 
690,900 in March, 1943, to 665,200 in 
January, 1944.

The study of the industry’s experience 
shows, Mr. M cNutt said, tha t only a 
handful of workers were laid off as a 
result of the order and that the reduc
tion in employment was accomplished 
without hampering production. He 
added that if establishments with 665,-

200 employes working an average of 46.6 
hours a week in D ecember had stinours a weex m o c t a u x .  *—  
working only 43.5 hours a wee , i
would have required 712,500 emp oyes ^  

 rat,, of production ffi
wuuiu nave n -y u u w  ■ - —, 
to maintain the rate of pro uc ion
achieved.

B R I E F S
Lukens Steel Co., Coatesville, Pa., re

cently congratulated one of its em- »  
ployes, Samuel H. Forbes, for complet- W  
ing 60 years of employment without a '¡jr 
lost-time accident.

Savory Inc., Buffalo, has opened 
negotiations to purchase the Lisk Mfg. 
Co. Ltd., Canandaigua, N. Y., which 
produces a similar line of containers.

Hole Engineering Service, Detroit, has 
moved to enlarged quarters at 13722 
Linwood avenue.

Lovejoy Tool Co. Inc., Springfield, 
Vt., recently appointed two new sales 
representatives. They are Walter F. 
Greene, Indianapolis, and Don Hall Tool 
Co., Chicago.

Allis-Chalmers Mfg. Co., Milwaukee, 
reports that new scale models of unit 
substation equipm ent will soon help ex
ecutives and plant engineers work out 
perplexing power distribution problems 
right on their desks.

— o—
Cook Electric Co., Chicago, has made 

available the services of experts in spe
cialized bellows applications through its 
new Metalastics division.

■ Co, C

Magr
k it

International Products Corp., Balti
more, reports the developm ent of an in
organic m aterial designed for insulating 
purposes in the field of electronics in 
high frequency requirements.

Crosley Corp., Cincinnati, announces 
appointment of Schwander Appliance 
Co., St. Louis, Mo., as distributor for 
its products in St. Louis and surround
ing territory.

— o—
Goodyear Tire & Rubber Co., Akron,

O., has developed a new type of hose 
for carrying away welding fumes in the 
hulls of vessels undergoing construction. 

— o—
Fort Pitt Bridge Works, Pittsburgh,

has greatly expanded its pressed plate 
production facilities by addition of a 
huge 36-foot hydraulic press, described 
in a new bulletin just published.

— o—
Department of Interior, Washington, 

has prepared a short report on some 
chromite occurrences in central Baranof 
island, a nickel prospect a t Silver Bay 
and the results of a m agnetom eter sur
vey of a chromite body at Red Bluff 
Bay, Alaska.

ilnicks

■arele
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r l ubr y Grating C o > LongIsland, N. Y., has appointed the follow
ing sales representatives: H W Sto
vail, Richmond, Va.; Generaf Marine &

R ECO N D IT IO N ED : The Ohio Street bridge at Buffalo had a wood plank 
flooring a few  weeks ago (see photo above) which was beginning to 
show the effects of wear. City engineers had it refloored with open steel 
mesh decking, produced by the Irving Subw ay G rating Co., N ew  York, 

and it now has the appearance of a new bridge (lower view)
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BACK FOR REPAIRS: Amphibian tractors, dam aged in the Tarawa inva
sion, return to a naval landing force equipment depot at A lbany, Calif., 
for rehabilitation. These marine-manned vehicles were in the van of 
the assault on the Japanese atoll, suffered heavy punishment from 

machine gun and cannon fire. N EA  photo

Big Magnesium 
Extrusion Plant 
In Operation

DPC plant at Baltimore, op
erated by Revere Copper & 
Brass Inc., fitted with latest 
equipment

IN A NEW  $6,000,000 DPC plant at 
Baltimore, to which a $1,000,000 addi
tion is already being added, Revere Cop
per & Brass Inc. is now operating one 
of the largest magnesium extrusion plants 
in the country.

At the extrusion plant, the company 
is preparing one of the largest shops in 
the world for the production of magne
sium in the form of sheets, strip, extrud
ed tubes, rods, and shapes for a wide va
riety of uses. The equipment in the 
plant, which is housed in an area cover
ing several acres, is of very latest design.

Rounding out the production activities 
of the company’s Magnesium and Alumi
num division are its facilities for rolling 
magnesium sheet and strip, located in its 
mill at Canton, O.

no. I

iti *4 
er m
listribota '

Supply Co., Charleston, S. C.; Illing
worth Engineering Co., Jacksonville, 
Fla.; Leo Magnus, Memphis, Tenn., and 
Rittelmeyer & Co., Atlanta, Ga.

—o—
iMack Trucks Inc., New York, reports 

its employes purchased $1,650,000 of 
War Bonds during 1943. Approximately 
2900 employes entered the armed forces 
last year.

—o—-

Farrel-Birmingham Co. Inc., Ansonia, 
Conn., has released an eight-page bul
letin describing its couplings.

—o—
Elwell-Parker Electric Co., Cleveland, 

has reissued its instruction manual re
garding the training of women in the 
form of a pocket size booklet.

—o—
General Electric Co., Schenectady, 

b!- Y., received orders totaling $391,901,- 
000 during the first quarter of 1944, 
compared to $422,047,000 for the corre
sponding period of 1943.

Allen Corp., Detroit, has available 
for distribution eight new pieces of lit- 

.yasli# erature describing some of its ventilating 
• onsl equipment.
al — o—

jeter3 R°me Mfg. Co., Rome, N. Y., recently 
flec[ 8> °Pened a sales office in the New York 

Central building, New York, to better 
serve its metropolitan customers.

’ i f Drake Supply Co., Los Angeles, an- 
W. - nounces change of name to Drake Steel 
arinn Supply Co.

A W A R D S
Additional war plants honored with Army-Navy-Maritime 
emblems for outstanding achievement in the production 
of war materials

A rtos E ng in eerin g  C o., M ilw aukee.
B ead C hain  M fg. C o., B ridgeport, C onn.
C heney  B igelow  W ire  W orks, Springfield, 

Mass.
C row n P roducts  C orp ., P h ilad e lp h ia .
M. M. D avis & Sons Inc ., Solom ons, M d.
F a fn ir  B earing  C o., H o lland , M ich.
F ires to n e  T ire  & R u b b e r C o., N ebraska  O rd 

nance  C orp ., F rem o n t, N ebr.
M. P . H einze  M achine C o., C hicago.
H em p h ill C o., P aw tu ck e t, R. I.
In d u s tr ia l B row nhoist C orp ., B ay C ity , M ich.
R ad io  C orp . o f A m erica, L ancaster, Pa.
S p icer M fg. C o., H illsd a le  S tee l P roducts , 

H illsda le , M ich.
S u perio r T u b e  C o., N orristow n, Pa.
W orth in g to n  P u m p  & M ach inery  C orp ., 

W o rth ing ton -G am on  M ete r Co., N ew ark , N. J.
W estinghouse  E lec tric  & M fg. C o., E ast 

P ittsb u rg h , P a ., p lan ts  a t  E a st P ittsb u rg h , T ra f-  
fo rd , D erry , an d  L aw rencev ille , P a ., aw ard ed  
th ird  star.

A m erican  B ridge C o., G ary , Ind .
A m erican  C a r & F o u n d ry  C o., W ilm ing ton , 

D el., sh ipyard , aw ard ed  fo u rth  renew al.
A skania R egu la to r C o., C hicago, rece ives first 

star.
A tw ood V acuum  M achine C o., A ubu rn , Ind .
A u burn  M fg. C o., A ubu rn , Ind .
B alloffet D ies & N ozzle C o., G u tten b erg , 

N . J.
B endix  A viation  C orp ., S cin tilla  M agneto  d i

vision, S idney, N . Y.
E lec tric  S p ray it C o., Sheboygan , W is.
E vans  P ro d u c ts  C o ., D e tro it.
F o rd  M otor C o., Y psilan ti, M ich.
I th a c a  G un  C o., I th a ca , N. Y.
L ion  O il R efin ing  C o., E l D orado , Ark.
L ittle fu se  In c ., C hicago.
M ach ine M eta ls  C o., W e st C onshohocken , P a.

N ational U nion R adio  C orp ., L ansda le , P a.
R ay-O -V ac Co., C lin ton , M ass.
B lake M fg. Co., C lin ton , M ass.
R em ing ton  R and  Inc ., Syracuse, N. Y.
S m ith  D evices, P h iladelph ia .
S parling  Bros. M achine C o., N ew  B edford , 

M ass.
R eed  P roducts  d iv ision , S tan d a rd  P roducts 

Co., C leveland .
W estern  E lec tric  Inc ., C hicago.
M etals Refining Co. d iv ision , G lidden  C o., 

H am m ond , Ind .
A m erican  T ype F o u n d ers  Inc ., F itch b u rg , 

Mass.
F argo  M fg. C o., P oughkeepsie , N. Y.
G ilm an  E ng ineering  W orks, Janesv ille , W is.
H igh  S tanda rd  M fg. C o rp ., H am d en , C onn.
M oore E nam eling  & M fg. C o., W est L a 

fay e tte , O.
M orse In s tru m e n t C o., H udson , O.
O ’K eefe & M erritt C o., Los A ngeles.
S illcocks-M iller C o., S ou th  O range, N. J.
S tu rgeon  B ay B oa t W orks, S tu rgeon  Bay, 

Wis.
S tu rgeon  B ay S h ipbu ild ing  & D ry  D ock  C o., 

S tu rgeon  Bay, W is.
T am p a  M arine C orp ., T am p a , F la .
L odge & S hip ley  M ach ine T oo l C o ., C in 

c innati, adds  fo u rth  star.
A m erican  C a r & F o u n d ry  C o ., W ilm ing ton  

sh ipyard , W ilm ing ton , D el., adds  fo u rth  star.
Soule S tee l C o., Los A ngeles.
A ro E q u ip m en t C orp ., C leveland , adds  w hite  

star.
D e tro it G asket & M fg. Co., M arine City, 

M ich., p lan t.
B riggs C larifier C o., W ash ing ton , adds star.
A m erican  B ridge  C o., G ary , Ind .
H eine  B oiler div ision , C om bustion  E ng i

n ee ring  Co. Inc ., St. L ouis, M o., receives ‘ M 
p en n an t.
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THE BUSINESS T K E R U Z ;
Greater Efficiency Fails 
To Offset Labor Shortages

IN D U ST R IA L  activity is w ell sustained at near peak 
levels, bolstered by a steady influx of war orders result
ing from expanding military needs. War costs continue 
to increase, w ith  outlays for the first half of April about 
5 per cent over comparable March period.

Labor shortages are still hampering output in many 
instances, although the work w eek has been extended and 
production per worker substantially increased.

Upturn in military requirements is reflected in the fur
ther extension of deliveries on many steel products, w hile  
the steel industry’s operations continue at practical ca
pacity. D uring the latest period gains w ere recorded in 
electric power consum ption, petroleum production, en
gineering construction awards and revenue freight carload- 
ings. Business failures continued to tend  
downward in the latest w eek, w hile b i
tum inous coal and autom obile and truck 
production also recorded moderate de
clines.

effort to maintain the carriers’ rolling stock to m eet e 
peak traffic loads and replace cars forced out of service 
because of com plete breakdowns, etc., Class I railroads 
had 36 ,727  new  freight cars on order April 1 or more 
than double those on order the like date a year ago. Net 
operating incom e for these carriers during February to
taled $84 ,493 ,179 , compared w ith $105 ,834 ,247  in same 
month a year ago.

M A N U FA C T U R E R S’ SH IPM E N TS— D eliveries of manu
facturers’ durable goods established a n ew  record during 
February, the m ost striking gain occurring in the trans
portation equipm ent industry. H ow ever, declines were 
recorded in new  orders and inventories during this period. 
The D epartm ent of Com m erce index on durable goods 
shipments rose to 388 , com pared w ith  368 in January 
and 337 in February, 1943. N ew  orders receded to an 
index figure of 322 .6 , against 331 .5  in January, w hile the 
index on inventories stood at 207 .9  com pared w ith 212.0 
at the close of January.

SMALL B U SIN E SS— Nearly 50 cents of 
every dollar spent by the army goes to 
sm all business establishments— defined as 
plants em ploying few er than 500 persons 
— the W ar D epartm ent recently reported 
to Congress. U nder Secretary of War 
Robert P. Patterson said that 62.8 per cent 
of all army contracts w en t to such firms 
in 1943, w hile the dollar value of $4.5  
billion represented 12.6 per cent of the 
total value of all the War Departm ent 
supply outlays. A survey m ade by the 
departm ent indicated that 36 per cent of 
the m oney spent through contracts award
ed to larger firms found its w ay directly 
or indirectly to subcontractors and sup
pliers in the sm all plant category.

550  

500  

450  

400  

350  

Ö 300  

S  250  

200  

150 

100

50  
_  0

1942 1943 1944
550

500

450

400

3 5 0 ^

300 Ö

250 ï

200

150

100

50
0

1 i ' t t  'i i i i l i q M  1 1 1 1 ' 1 1 1 1

’4A & nA ! ^ b u A 4 .
(M O  A VF l?39—10Q)___

i
t

"
!

A

A a / \ h *

V / - A
............

ORDERS 
f— INVENTORIES •■ ■ ■ ■

SHIPMENTS

SOURCE: DEPARTMENT OF COMMERCE
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1

/ T E E L

. . . . . . . . . Me

Index of Manufacturers Durable Goods
Orders

FR E IG H T  M OVEM ENT —  Volume of 
freight traffic handled by Class I railroads 
totaled 62.5 billion ton-miles during 
March, or 2.1 per cent over the like 1943  
period. For the first three months this 
year freight volum e was 6.8 per cent over 
the comparable period of 1943. In an

Jan u a ry  . .  
F eb ru a ry  . 
M arch  . . . 
A pril . . . .  
Ma y  . . . .  
Ju n e  . . . .
Ju ly  ..........
A ugust . . . 
S ep tem b er 
O cto b e r . . 
N ovem ber 
D ecem ber

1944
331.5
322.6

Shipm ents Inventories
<0¡mt 
M 1*

A verage

1943 1944 1943 1944 1943 _
293.5 368 208 212.0 211.3 EJ
326.6 388 337 207.9 209.6 y
349.2 330 210.7
329.8 338 213.5
313.0 338 213.5
392.7 343 212.5
338.7 346 211.4
325.0 354 213.4
339.5 356 214.9
339.5 371 214.0
316.1 373 213.3
324.2 380 212.8

332.3 339 212.7

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

I N D U S T R Y  p f iS
Steel Ingot Output (per cent of capacity)..............................................  98 5
Electric Power Distributed (million kilowatt hours)............................. 4 344
Bituminous Coal Production (daily av.— 1000 tons)............................. 1 958
Petroleum Production (daily av.— 1000 bbls.)........................................ 4 425
Construction Volume (ENR—unit $1,000,000).....................................  $51.4
Automobile and Truck Output (Ward’s— number units). >.v -........... 16,905

°D ates  on request.

T R A D E
Freight Carloadings (unit— 1000 cars).....................................................  810f
Business Failures (Dun & Bradstreet, number) .................................... 20
Money in Circulation (in millions of dollars)!...................................... $21,334
Department Store Sales (change from like week a year ago)! . . . . . .  +23%

I Prelim inary. {F ed era l Reserve Board.

Prior
Week

98.5
4,307
2,030
4,432
$32.9

17,330

Month
Ago
98.0

4,400
2,038
4,385
$29.4

17,810

Year
Ago
99.0

3,925
1,970
3,581
$83.2

18,995

jÜ
%

800
33

$21,295 
+  32%

786 
29 

$21,006 
+  11%

794
9fr ■*- -“Ml 

$16,500 
+  28% >sl'

S i*



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

Commercial Steel Castings 
(N e t to n s  in  tho u san d s)

¥1»

in the t

--------O rders-------- — Prod uction—
1944 1943 1944 1943

Jan. 1 67 .7 213 .1 159 .8 154.7
Feb. . . 1 73 .6 191 .2 161 .4 151.5
Mar. . . 20 2 .7 176 .5
Apr. . , .................... 165 .8 161 .4
May . 192 .5 163 .8
June 171 .7 163 .9
July 187 .2 158.7

2 0 0 .8 1 5 8 .8
Sept. . . 2 14 .1 157 .8
Oct. 2 1 1 .3 163 .9
Nov. . . 2 0 9 .3 158 .8
Dec. . 1 73 .6 158 .6

Total . , 2 ,3 3 3 .4 1 ,928 .6
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Freight Car Awards
1944 1943» 1942 1941

Ja n ................ 920 8,365 4,253 15,169
F e b ............... 12,340 350 11,725 5,508
M arch  . 6,010 1,935 4 ,0 8 0 8,074
April . . . . 1 ,000 2,125 14 ,645
M a y .......... 870 822 18,630
June . . . . 50 0 32 ,7 4 9
July ......... 4,190 1,025 6 ,4 5 9
A ug............. ......... 8,747 0 2 ,6 6 8
Sept............. 6,820 1,863 4 ,4 7 0
O ct.............. ......... 5,258 0 2 ,499
Nov............ ......... 870 0 2 ,222
D ec............. 2,919 135 8,409

Total .......... ......... 41,355 26,028 121,499

• In c lu d in g  reinstatem ents.

Incite

1944

212.0 '■ 
207.9

Statistics of Class I Railroads

i

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

Avg.

T on-M iles
N et O p era tin g  Incom e R evenue  F re ig h t
1944 1943 1942 1 944 1943 1942

f  m i l l i n n c  1 - ( I t i l l in n c  1 _____

$82.8  $105 .1 $66 .8 60 .5 55.1 43 .0
84.5  105 .8 64 .4 59.4 54 .4 4 0 .8
. . . .  129 .6 9 0 .6 62 .5 61 .2 48 .3
. . . .  127 .1 101 .6 . . . . 59 .1 50 .0
. . . .  128 .2 109 .7 62 .1 5 4 .2
. . . .  109 .7 1 18 .7 5 8 .0 53 .9
. . . .  120 .6 1 33 .6 . . . . 6 3 .7 5 7 .0
. . .  124 .6 135 .9 65.1 5 8 .6
. . . .  110 .2 154 .6 62 .5 5 8 .2
. . . .  113 .1 184 .7 . . . . 6 5 .0 62 .2

96 .4 148 .9 5 9 .6 5 7 .0
. . . .  76 .9 170 .9 59 .4 5 5 .0

. . . .  $113 .5 $1 2 2 .9 . . . . 60 .5 53 .2

»
3?
lí1
Si?

,5

Latest
I N A N  C E Period*

Bank Clearings (Dun & Bradstreet—millions).......................................  $9,135
Federal Gross Debt (billions)....................................................................  $187.0
Bond Volume, NYSE (millions)................................................................ $51.4
Stocks Sales, NYSE (thousands)...............................................................  3,909
Loans and Investments (millions) f ...........................................................  $51,596
United States Government Obligations Held (millions)f.................... $38,089

t  M em ber banks, F e d e ra l R eserve  System .

R I C E S
STEEL’s composite finished steel price average...................................  $56.73
Spot Commodity Index (Moody’s, 15 item s)!.......................................  249.7
Industrial Raw Materials (Bureau of Labor index)!............................. 113.9
Manufactured Products (Bureau of Labor index)!............................... 100.9

11931 — 100 ; F r id ay  series. 1 1926  — 100 . H H o lid a y .

Prior
Week

$8,125
$187.0

$52.7
3,395

$51,633
$37,961

$56.73
249.7
113.6
100.9

Month
Ago

$9,028
$187.4

$56.9
7,484

$52,903
$38,522

$56.73
251.5 
113.3
100.6

Year
A go

$9,803
$128.5

$52.2
4,672

$42,250
$29,475

$56.73
! !

112.8
100.8
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By G . W . BIRDSALL
Associate Editor, STEEL
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. . . proves effective method for producing parts ^ 
on mass production basis, as evidenced by pro
cedure employed by Cleveland W eld ing  Co. in r j ( 
making upper rollers for half-tracs

INCREASING significance of auto
matic arc welding processes in mass 
production work has been emphasized 
by several welding authorities. For in
stance, Robert E. Kinkead, well known 
Cleveland welding engineer, back in the 
Jan. 5, 1942 issue of S t e e l ,  p. 305, 
said:

“The plain inescapable fact is that 
m anual arc welding for large scale op
erations (mass production) . . .  is doomed. 
It is too slow, involves too much hu
man element, does not produce as good 
weldments as available machine welding
processes. . . .

And the trend grows, for in Jan. 3, 
1944, S t e e l , p. 395, he notes, “Vendors 
of automatic welding processes are al
ready experiencing the beginning of a 
postwar boom for this type of equip
ment.”

Fig. 1— Left: Diagram of section 
through “top” roller, used on Army 
half-tracs to support continuous 
caterpillar track as it returns along 

upper portion of its travel

Fig. 2— A t top: Roller sectioned to 
better picture construction. Lin

coln Electric photo

[• Iliii 
§Hi
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As manufacturers look toward recon
version and begin to make plans for new 
products, Mr. Kinkead points out that 
they will do well to investigate improved 
automatic arc welding processes: “Na
tional security demands that full details 
of many new and improved automatic 
welding processes be not yet revealed 
publicly. Suffice it to say that every 
manufacturer now using or contemplat
ing the use of arc welding on repetitive 
production operations should be sure he 
overlooks none of the advances in weld
ing methods now available.”

Perhaps typical of the advantages to be 
gained by intelligent application of au
tomatic arc welding is the production 
of upper rollers for half-tracs at Cleve
land Welding Co., Cleveland. This “top” 
roller supports the continuous caterpillar 
tread as it returns along the top or up
per portion of its travel.

The design described here was sug
gested by Homer Mueller, vice president, 
after he had been called in by Diamond 
T, Autocar and W hite Motor to discuss 
means for reducing rejections from out-

of-balance which ran as high as 20 per 
cent in regular production.

“The composite design effectively 
licked the out-of-balance condition, for 
not a single unit has been rejected, from 
this or any other cause,” reports Mr. 
Mueller. This would indicate that the 
design as well as the production meth
ods employed permit manufacturing op
erations to be easily and accurately con
trolled in mass production work.

Machining: W eight of former design
before machining was 42 pounds, with 
14% pounds machined away to give 27V2 
pounds finished weight. W eight of new 
design before machining is 25V2 pounds 
with 1% pounds to be cut away to pro
vide finished weight of 24 pounds, ac
cording to Mr. Mueller.

Simple Design: As will be seen from
accompanying illustrations, the roller is 
made from seamless steel tubing for the 
hub with rolled steel plate for cups and 
closing end flanges. These are assembled 
to form a one-piece unit by arc welding. 
Perfect concentricity is assured by cor
rect design of the blanking and forming 
dies. Because the parts are made from 
plate whose thickness is accurately con
trolled in rolling, distribution of metal 
is exactly where wanted. Thus perfect 
balance is inherent in this unit.

Mass Production: Because all the
processing operations involved lend 
themselves readily to handling on high 
production equipment, this roller is par
ticularly suitable for manufacture by mass 
production methods, that of course be
ing the purpose of its design. Most 
of the forming is done on heavy presses

with the exception of the hub. This 
part is formed or “spooled” down on a 
revamped rim roller. And, the joining 
operations are done on specially engi
neered automatic welding setups.

Assembly operations are completed on 
a straight line production basis, the vari
ous welding stations being connected by 
roller conveyor sections which eliminate 
the necessity of handling work between 
each operation. There is no need to 
store partial assemblies in process as the 
gravity conveyor sections provide a bank 
of work ahead of each operator.

Costs: Harry Kranz, president, states
processing costs have been reduced to 
$6.69 by the present method at a sav
ing of $4.31 per unit.

Forming the Cups: The cups, see
Figs. 1 and 2, are made by blanking 
from hot-rolled SAE-1010 steel plate, 
3/16-inch thick. Two operations in 500- 
ton presses complete the forming of the 
cup and inner flange with its re-entrant 
shoulder that seats on the hub when 
assembled. The face or flange portion 
of the cup has a 4-degree taper towards 
the center.

Outside diameter at open end or edge 
of cup is held to 7 inches within a tol
erance of plus or minus 1/32-inch. To
tal runout permitted is 1/16-inch. In
side diameter of portion of cup which 
fits over the hub is held at 3.692/3.685 
inches. Axial length of cup is 4 15/32 
inches plus 1 /32  minus zero. These 
are the tolerances held in forming opera
tions on the cup.

Flanges: The rings or end flanges are
used to position the cup and to close the

Left to right, across bottom of both pages:

Fig. 3— Setup for automatically welding the cup-and-flange 
subassembly by making welds “A ” and “B”, Fig. 1, as used 

at plant o f Cleveland W elding Co.

Fig. 4— Electric induction-heating station for raising the cen
tral section of the hub to forging temperature prior to “spool
ing’'. This 50-kilowatt unit heats a OVz-inch long section of 
the 33A-inch diameter tube to 1800 degrees Fahr. in 68 seconds

Fig. 5— Heated hub is positioned between two lower rolls

of heavy forming machine— a revamped rim roller— used for 
“spooling down” the center portion of hub

Fig. 6-—Here power-driven work roll of forming machine is 
moved down against hub, 10 tons of pressure causing the hub 
to take the shape of the work roll. Note massive gearing 
and framework. Work roller and head is lifted, lowered by 

hydraulic cylinders. Photos by Birdsall

Fig. 7— Gang drill is used to remove excess metal on upset 
portion of hub, employing 3-lip drills. Two work heads allow 

two pieces to be drilled simultaneously
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cup “innards” when assembled on die 
hub, Figs. 1 and 2. These flanges are 
blanked from 3 / 16-inch hot-rolled SAE- 
1010 steel. Inside diameter is 3.692/3.685, 
same as that of the cups. Outside diam
eter is 6.610/6.615 to assure a minimum 
clearance of 0.005-inch for an easy slip 
fit into the cup whose inside diameter 
is held within 6.620/6.630 inches. The 
flanges must fit into the cup without 
forcing.

Subassembly: Before assembling cups
to the hub, the flanges are first welded 
into the cups as shown in Fig. 3. To 
position the parts for welding, the cup is 
placed over a close-fitting fixture with 
the open end of the cup up. Then three 
steel fingers which have been folded to 
allow the cup to slip over them are 
let down so they extend a t right angles 
to axis of cup to provide a support for 
a flange which is then set on them in
side the cup.

Next a cap is placed over the flange 
and locked into an axially moving por
tion of the fixture which then is actu
ated to securely clamp the flange in the 
precise position desired for assembly. 
Now cup is secured in position against 
lower face of the fixture by turning two 
locking levers which engage the top of 
upper lip of cup as shown in Fig. 3.

During this assembly of parts into the

Fig. 8-—Left: Outside diameter of 
spooled hub is sized cold in this 

500-fon press

Fig. 9— Right: First step in final 
assembly— pressing cup-and-flange 
subassembly on one end of hub

fixture, the automatic welding head is 
tilted up out of the field of operation. 
The arm which supports the head from 
the floor stand is pivoted near its cen
ter, and a counterweight is provided to 
balance the welding head so it can be 
swung up and will stay in any position 
wanted. Head is held in operating pos
tion by a latch which prevents inadver
tent movement from spoiling the weld 
once the machine has been started.

Welds “A” and “B”, Fig. 1, are made 
in this manner, using 3 / 16-inch diameter 
welding wire, a straight carbon type with 
0.18 to 0.20 per cent carbon. This ma
terial is supplied in coils and comes cov
ered with a light dipped coating of flux.

Actual arc time for welds “A” and 
“B” is 75 seconds each, welding with 
350 amperes of direct cuirent. Cup-and- 
flange subassemblies then are ready for 
final assembly onto the hub.

“Spooling” T he Hub: Possibly most
interesting of the various forming op
erations in manufacture of these rollers 
is the “spooling” of the hub from a piece 
of SAE-1020 seamless steel tubing. First, 
28-foot mill lengths of 3%-inch diam
eter tubing are cut into pieces 914 inches 
long with a tolerance of plus 0.062, 
minus zero. W all thickness is %-inch 
plus or minus 0.047-inch.

Next, hub a t center must be reduced 
down to 2 7 /16 inches in diameter. Sev
eral methods of doing this were tried 
but the one described below proved 
best of all.

A 3% to 334-inch long section at the 
center of the hub is heated in the 50- 
kilowatt electric induction heating ma
chine shown in Fig. 4. This unit is fed 
by a motor-generator set delivering pow-

Fig. 10— Left: Operator adjusting automatic head prior to striking arc to make 
weld “C”, Fig. 1. W ork is m ounted in 3-jaw self-centering lathe chuck 
which rotates it under automatic welding head. Operating controls 

are on box at left, welding set in left background

Fig. 11— Right: Gravity roller conveyors carry work from  station to station 
Note flexible hose of system used to exhaust welding fum es



Eig- 13 W eld “F” completes as- 
semWy, joining flange to hub in 
60 seconds w ith  350 amperes weld
ing current. Note work is tilted 

for most efficient deposition

er to the inductor block at 9600 cycles. 
Automatic controls apply current for 68 
seconds which is sufficient time to heat 
the central section of the hub to a tem
perature of about 1800 degrees Fahr. in 
preparation for rolling or “spooling 
down”.

As soon as current is cut off, a signal 
lamp lights up on the control board in 
front of the operator in Fig. 4 telling 
him that the hub is ready for rolling. 
Then he picks up the hub from the twin 
V-blocks which position it in the induc
tor and places it on the two lower rolls 
of the revamped rim roller shown in Fig. 
5. These two lower rolls are about 3 
inches in diameter and are supported in 
ball bearings so they can rotate free
ly. No power is applied to them, they 
merely back up the hub during the roll
ing operation.

The large diameter upper roller is 
driven by a 40-horsepower motor through 
V-belts and special gearing. This roll 
and its inner and outboard bearings are 
mounted in an H-block which straddles 
two vertical guides. Vertical movement 
is supplied by connecting with hydrauli- 
cally operated piston, not shown bu t just 
above the center of the machine in 
Fig. 5.

The upper roller carries a raised sec
tion along its center of the correct size 
to produce the desired spooling of the 
hub when the upper roller is forced 
against the hub. While revolving at 
about 150 revolutions per minute, upper 
roll is forced against the heated hub sec
tion under 10 tons pressure. Resulting 
action causes hub to assume contour of 
upper roller face. The two lower rolls 
have collars at each end which position 
the hub endwise with fair accuracy, so 
the spooling action occurs at the exact 
center of hub.

Special “Spooling” Machine: Fig. 6
reveals more of the structures of this 
machine, for it shows the massive frame,

gearing and a portion of the mechanism 
for raising and lowering the upper roller 
assembly. Main member which carries 
outboard bearing extends through first 
or front housing on to the second or 
rear housing, extreme right, Fig. 6 . This 
extension carries a sleeve with a pinion 
gear at each end which engages station
ary racks on both housings.

In addition, a moveable rack engages 
the gear in the front housing. This rack 
is connected to piston of the hydraulic 
cylinder mounted overhead to furnish 
means for raising and lowering the up
per roller assembly. The rack-and- 
pinion system mechanically doubles the 
pressure exerted by the hydraulic cyl
inder, and the pinion in the rear housing 
helps steady the whole upper roller as

sembly with its large overhung weight.
In addition to the 10-ton downward 

pressure exerted by the main hydraulic 
cylinder, an auxiliary or pick-up head 
provides a 2-ton lift for raising the upper 
roller assembly.

When rolling of hubs is completed, 
operator lifts upper roller assembly, 
pushes completed hub out of lower rolls 
onto chute in foreground, Fig. 6, where 
it is allowed to cool.

Excess Metal: Due to the upsetting
action during the spooling operation, 
the wall of the hub in the central por
tion where hub diameter is reduced is 
increased from % to %-inch in thickness. 
Since the original wall thickness of %- 
inch is ample, this excess metal is re- 

( Please turn to Page 138)

Fig. 12— Left: W eld “E ” must be made by hand for there is insufficient room 
for head of automatic welder here. W ork held in chuck is rotated by drive 

mechanism located under table 
Fig. 14— Right: Final inspection, checking clearance between cups. Out-of- 
round is tested with dial indicators on frame at right, which are swung up to 

contact roller. Revolving the roller then checks for roundness
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TH E PETROLEUM  industry has man
ufactured and marketed cutting oils ever 
since F. W. Taylor in the late nineties 
had the courage to predict the importance 
of the cutting fluid as an adjunct to sur
face finish in metal cutting. This re
search played an im portant part in later 
machine tool developments. During the 
period which followed, up until the late 
twenties the need primarily was for the 
conventional types of mineral-lard oil 
mixtures. For the type of pipe-threading 
and m etal cutting which then prevailed 
they were moderately satisfactory. As 
cutting tool speeds increased and alloy 
steels became more common however, 
an oil of better cutting ability was re
quired. I t was found that when a min
eral-lard oil is overworked, it may break 
down chemically, then it becomes rancid, 
develops an objectionable odor and often 
is quite harmful to the skin.

This prom pted renewed study of the 
problems of m etal cutting. Leading 
members of the petroleum industry had 
anticipated this trend and had been 
studying cutting oil components for some 
time previously and had developed ex
perimental cutting oils containing sul-

. . . .  no cure-all for machining difficulties but find wide usage 
where better heat transfer, more rapid cutting and smoother 
surface finish are important factors

By A. F. BREW ER*
Technical and  Research Division 

The Texas Com pany  
N ew  York

phur. This element, when added cor
rectly to mineral oils or mineral-lard oil, 
increases the cooling and lubricating 
ability and helps to prevent welding of 
the chip to the tool. Sulphurized cut
ting oils also have the ability to pene
trate more readily to small crevices. This 
ability, along with added film strength, 
was found to give better surface fin
ishes on steels which are difficult to ma
chine.

The use of sulphur as a component of 
cutting oils dates back to about 1888.

° T h e  a rtic le  b y  M r. B rew er also w as p re 
sen te d  in  T h e  Texas C o m p a n y ’s p u b lica tio n  
“ L u b rica tio n ”  of w h ich  he  is th e  ed ito r. T he  
ch a rts  p re p a re d  by  O . W . B oston  a re  from  
Screw  M ach ine  E ng ineering .

Free sulphur had been added to mineral 
lubricating oils for some time previous, 
but the potential benefits in cutting oils 
rem ained obscure until research study 
was directed to perfecting better meth
ods of mixing. These were indicated by 
the use of “sulphochljrinated” com
pounds. Any excess sulphur chloride or 
any hydrochloric acid which formed 
when fats were treated  w ith sulphur 
chloride, could be neutralized by a suit
able alkali or certain terpenes or ole
fins, thus insuring a product which would 
not be reactive.

From that period until about 1918, 
there was a lull. Then, with interest 
aroused perhaps by W orld W ar I, and 
the demand for munitions, the so-called 
second stage in the history of cutting oil 
research developed, and sulphur base 
oils became more seriously considered.

It has been known for years that the 
( Please turn to Page 141)
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T A B L E  I

Speeds a n d  feeds w ith  rak e  a n d  re lie f  angles recom m ended  fo r h ig h -sp ee d  steel m illing
c u tte rs  o f th e  p ro d u c tio n  ty p e  o v er 3 inches in  d iam ete r. A cu ttin g  flu id  shou ld
w h en ev e r possib le . C arb o n  stee l tools shou ld  o p era te  a t  speeds from  o n e -th ird  to
o f th o se  o f h ig h  sp eed  s tee l tools T h e  re lie f  ang les sho u ld  b e  inc reased  25  to  50
fo r  cu tte rs  less th a n  3 inches in d ia m ete r.

C u tting  Speed F eed
M etals feet Inches A ngles in  D eg rees

p er m inu te p e r  m in u te R ake R elief
A lu m in u m  ............................................. . . . .  5 0 0 -1 0 0 0 10-24 2 0 -4 0 10 -12
B ake lite ____ 100 -2 0 0 8-10 5 -1 0 5-7
Brass ....................................................... . . .  1 0 0 -2 0 0 10 -24 0 -1 0 1 0 -1 2
B ronze ..................................................... . . . .  3 0 -2 0 0 10 -24 0 -1 0 4 -1 0
C ast Iro n ____ 5 0 -1 2 0 24 8 -1 0 4 -7
C as t iron , m a lle ab le  ........................ ____ 80 -1 0 0 10 -24 10 5 -7
C o p p e r ..................................................... ____ 100 -2 0 0 10-24 10 -15 8 -12
M onel m e ta l . . 7 0 -8 0 4 -6 10 5 -8
S teel, a lloy , h e a t- tre a te d . . . .  3 0 -5 0 4 -6 10-15 4-5
S teel, a lloy , n o t h e a t tre a te d  ) . . . .  60 -7 0 7 -8 10 -15 5 -6
S teel, a n n e a le d  h ig h -c a rb o n  j
S tee l, lo w -carb o n , co ld -fin ished . . . .  8 0 -1 0 0 10 -24 10 -2 0 5-7
S tee l, sta in less ................................ 6 0 -9 0 4 -6 10 5 -8

104



Metal Cutting Terminology

By w ay of review , som e of th e  m ore com m on m e ta l c u ttin g  term s a re  d iscussed  
h ere  briefly:

R elief A ngle:
R elief A ngle is th e  ang le  o f th e  flank below  th e  cu ttin g  edge  to  clear th e  w ork.
I t  w as form erly  know n as clearance  ang le . T h is  is now  an  A m erican  S tanda rd .

Rake A ngle:
R ake A ngle is th e  slope of th e  to p  face  o f th e  tool from  th e  cu ttin g  edge.
Back rake  m eans to w ard  th e  shank ; it is th e  slope to w ard  th e  cen te r of th e  cu tter.
O n a  shank  ty p e  too l i t  is m easu red  from  th e  cu ttin g  edge  tow ard  th e  shank
(b a c k  ra k e )  o r from  the  c u ttin g  edge to  th e  side  a t r ig h t angles to  th e  shank
(s id e  ra k e ) .

Built-up Edge:
A lm ost im m ed ia te ly  a fte r  s ta rtin g  a cu t, a  sm all p a rtic le  of th e  m a teria l be in g  cu t 
is tra p p e d  on  th e  face  of th e  tool an d  form s w h a t is know n as a b u ilt-u p  edge. 
T h e  b u ilt-u p  edge  is som ew hat tr ian g u la r  in  shape , be ing  th ickest d irec tly  ahead  
of th e  c u ttin g  edge , becom ing  th in n e r  as i t  ex tends back w ard  over th e  face 
of th e  tool.

Surface Finish:
T h e  finish on  th e  cu t su rface  is im proved  as th e  b u ilt-u p  edge is red u ce d  in  size. 
T h is red u c tio n  m ay  b e  accom plished  by  inc reasing  th e  rake  of th e  tool, increasing  
th e  speed , red u c in g  th e  size of th e  cu t, o r in tro d u c in g  a cu ttin g  fluid, any  one, 
or a  com b ina tion  of w h ich  is com m only  used  to  secure b e tte r  finish.

Tool W ear:
W h e n  c u ttin g  stee l w ith  tools o f ca rbon  tool stee l, tool fa ilu re  is u sually  caused  
by  w ea r on  th e  flank of th e  tool d irec tly  b en e a th  th e  ac tive  cu ttin g  edge. W hen  
cu ttin g  stee l w ith  tools o f h ig h  speed  stee l, no rm al tool fa ilu re  is caused  by  a 
g rad u a l cu p p in g  of th e  tool on its face . A fte r th e  ch ip  is fo rm ed , it slides over 
th e  b u ilt-u p  edge  p ro te c tin g  th e  cu ttin g  edge, an d  rubs aga in st th e  face  of the  
too l som e d is ta n ce  back  from  th e  cu ttin g  edge.

*g ’ * (Center, right,) Sulphur
ized cutting oil is being used here 
in cutting SAE  4615 molybdenum  
steel spur gears at high srieed on 
this Fellows gear shaper. Cutter 
speed is 63 surface feet per minute

Fig. 2— (Below ) Increased broach 
life was reported rifling .30 calibre 
machine gun barrels on this ma
chine. The cutting medium  was 

a sulphurized type oil

Fig. 3— The chart (right, oppo
site page) shows net values 
of horsepower per cubic inch 
of metal cut per m inute for a 
variety of metals as determined 
for drilling, milling and planing. 
The drill used was %-inch in di
ameter, had a 30-degree helix and 
was operated at 153 revolutions 
per m inute and 0.012-inch per 
revolution feed. The planing tool 
was of the end-cutting type Vi- 
inch wide, having a 15-degree back 
rake, no side rake and operated 
at a speed of 20 feet per m inute 
when taking a depth of cut per 
stroke of 0.010-inch. The milling 
cutter was of the end-cutting type  
0.25-inch wide, 3.5 inches in di
ameter and having 15 degree back 
rake, no side rake when taking a 
depth of cut of 0.125-inch, and a 
feed of 0.010-inch per tooth. The 
penetrator drill indicating machin- 
ability was Vi-inch in diameter, 
had a helix of 24 degrees and op
erated under a feed load of 94 
pounds at 500 revolutions per 

minute

Fig. 4— Shown in log chart ( left, 
opposite page) is relationship be
tween cutting speed and tool life 
in minutes for a feed to 0.0127- 
inch and a depth of cut of 0.050- 
inch when turning SAE  4340 steel, 
heat treated to give various de
grees of hardness. The cutting 
tools had an 8 degree back rake,
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. . . . turns out 24,000 

aircraft parts daily

BELL AIRCRAFT CORP., Buffalo, is 
obtaining average production of 24,000 
aircraft parts every 24 hours from a 
5000-ton hydraulic press equipped with 
four motorized loading carriages or tables 
which make the operation practically 
continuous.

The press, built by the Lake Erie 
Engineering Corp., Buffalo, is of the 
single-action rubber-pad type with a 
stroke of 48 inches and opening of 60 
inches. Platens measure 64 x 128 inches 
and the rubber forming pad 4 9 x110  
inches in area by 9 inches thick. A 
better conception of its size may be 
obtained by noting that it stands 26 
feet above the floor with auxiliary 
equipm ent mounted on top of the press 
adding an additional 54 inches. The 
press weighs 560,000 pounds, including
60,000 pounds for the tables. The main 
cylinder is 67 inches in diameter. Four 
supporting columns are 18 inches in di
ameter.

The hydraulic system, including the 
tank, motor and pump, is mounted on 
the four supporting columns. The reser
voir has a capacity of 2200 gallons from

which a pump supplies oil to the hy
draulic system under 3000 pounds pres
sure. The circulation system is equipped 
with a heat exchanger which continu
ously cools and filters the oil which is 
maintained at a temperature of about 
100 to 120 degrees Fahr. Turbine oil is 
the medium used.

Feature of the press is the four trans
fer carriages, a pair of which is mounted 
on rails on either side of the press. This 
arrangement was designed and put in 
use by Clarence Graham, supervisor of 
metal preparation at Bell Aircraft. One

pair may be seen in photograph above.
An identical pair is located on the back 
side of the press.

Each transfer carriage is equipped with ' s[ 
a drive to move it from the blank supply ^  
table to the center line of the press 
and back. One supply table will be : 
noted a t the extreme left in Fig. 1, 
the other a t the extreme right. Each 
carriage also has a top plate or shuffle 
board on which the dies are placed and 1
which may be moved in and out of the
press when the entire table is in the 
proper position. A perm anent section of 
the table is used for stacking a number 
of each type of part, making them 
readily available to the operators as 
will be noted by again referring to 
accompanying photo.

Each carriage is individually con
trolled by push button switches, the

(A b o ve )— This 5000-ton press in 
the plant of the Bell Aircraft Corp., 
Buffalo, turns out an average of
24,000 aircraft parts every 24 
hours. Feature of the press is 
four transfer carriages for hand
ling the parts, two of which are

shown in the foreground IH

(L e f t)— In this close-up, a loaded Iji
top plate is shown in position 
ready for the forming operation
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THE JOB:
Punching % hard brass (Rockwell B-79), .137" and 
.150" thick, in a double acting 2 50-ton punch press. 
The holes to be punched vary from .099" to .167".

PROBLEM:
Preventing cracking of punches under the head during 
hardening, avoiding decarburization and keeping the 
punches straight in quenching. About 75% of the 
punches hardened had been cracking in the shoulder 
under the head in the hardening process.

SOLUTION:
The Carpenter representative, when asked for advice, 
made the follow ing suggestions: First, to use the

recommended furnace atmosphere of 2% to 4% oxygen. 
Second, to switch from a tap water quench to one of 
10% brine. Third, to heat the punches in a piece of 

round iron pipe (both ends open)—so that the 
punches can be dropped vertically into the brine to get 
a full quench under the head.

RESULT:
On the first try following these recommendations, some 
200 punches made from Carpenter Green Label Drill 
Rod were hardened, using a temperature of 1450° F. 
with an atmosphere of 2% to 4% Oxygen. The prob
lem was licked! Decarburization was eliminated and 
all were O.K. for straightness. In production they 
averaged 100,000 holes per punch.

•  If you have a tool steel problem— or if 
you should like help in getting tools that 
give longer uninterrupted production runs— 
your nearby Carpenter representative will be 
glad to give you every assistance. He can 
supply you with helpful printed matter—he 
can render personal "on the spot” service— 
and he will keep you in touch with the 
Carpenter Metallurgical Department.

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

139  W .  B e r n  S t . ,  R e a d i n g ,  P e n n s y l v a n i a
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Here is an on-the-job story o f how Carpenter tool steel and the practical 
knowledge o f a Carpenter representative teamed up to solve a tough tool 
steel problem. The facts are summarized below. The tools and work involved  
are shown in the photograph.



first of which moves it to the center line 
of the press where it is held by a 
thruster. The second button actuates 
the chain drive, sliding the loaded top 
plate into the press. A limit switch pre
vents functioning of the press until the 

..plate is in the proper position between 
the platens. The third push button 
brings the table back to proper position 
on the carriage. The carriage then is 
returned to its original position for 
reloading.

Each carriage is individually operated 
so that in case one table can be loaded 
faster than the others it may be run 
through the stamping cycle oftener; or 
the four may be operated in regular 
sequence. All four tables may be run 
in and out of the press in turn in a 
m atter of lVz minutes. Loading of the 
blanks on the dies can, of course, be 
done while the carriage is in motion.

Operation of the press is completely 
automatic, its functioning being handled 
by the operator at the push button con
trol board shown in Fig. 2. W hen a 
table of loaded parts is in the proper 
position, the operator pushes a single

button which closes the press, builds 
up maximum pressure, decompresses the 
hydraulic chamber and returns the cyl
inder to the “up” position. A special 
decompression valve controls the out
flow of oil, thus providing shockless re
versal.

The upper platen can be stopped in 
any position during the downward move
ment of the press by simply releasing 
the “down” button. An “inching” de
vice permits close control of the down
ward stroke if necessary. The upward 
stroke may be similarly controlled. The 
stroke is adjustable so that clearance 
may be set at a minimum of 1 inch or 
a maximum of 48 inches.

Material processed, of course, is alum
inum alloy for Bell’s new fighter plane. 
Maximum thickness of the m aterial is 
A, -inch. Certain work is polished at 
points where extreme elongation of metal 
is required. This runs 10 per cent of 
all work. The remaining 90 per cent 
of work requires no polishing. The 
forming dies are of mild carbon steel. 
Bell engineers report rejections are prac
tically nonexistent.

New Reinforcing Bar 
Improves Load Transfer

A revolutionary type of concrete rein
forcing bar, which represents the first 
real improvement in the bonding value 
of concrete reinforcing bars in more than 
30 years and called “Inland Hi-Bond, 
has been announced by the Inland Steel 
Co., Chicago.

It is expected to have far-reaching ef
fects in the design of reinforced concrete 
structures. This development may lead to 
revisions of existing building codes to 
take advantage of the greater bond 
strength, thereby resulting in more effi
cient structures through conservation of 
materials and labor.

The bar increases effectiveness of re
inforcing steel in concrete through great
ly improved load transfer. This is ac- 
comlished by means of reversed double 
helical ribs of proper height which extend 
between diametrically opposed longi
tudinal ribs. The bearing area is more 
than double tha t of usual commercial 
types of reinforcing bars.

S f e a t t y e  * )n o « t ^ .e 4 e a n c &  'P 'u iy n a m

Regarded encouraging by Bureau of Mines

BUREAU OF MINES officials are 
highly encouraged over results to date in 
the bureau’s sponge iron research pro
gram. They also are pleased over the 
interest that steel companies are showing 
in this work. Much progress has been 
made in developing “know-how” in treat
ing different iron ores.

One of the interesting studies of the 
bureau is that under way at the plant of 
the Plastic Metals Co., Johnstown, Pa. 
This plant is equipped with a rotary fur
nace so that when the bureau undertook 
work there it was with the idea of de
veloping practice to be applied later at 
the bureau’s large rotary demonstration 
plant a t Laramie, Wyo. Some interest
ing results have been obtained from the 
experiments at Johnstown, notably the 
conclusion that this work may pave the 
way for development of a successful 
method of producing steel from low- 
grade iron ore, similar in some respects 
to the “Krupp blooming” process used to 
treat low-grade ore in Germany. The 
sponge produced at Johnstown has con
tained, after magnetic separation, 90 to 
91 per cent iron and 0.05 to 0.06 per 
cent sulphur.

Interesting results also have been ob
tained in the experiment at Canton, O., 
where the bureau is producing .some 500 
to 700 tons of sponge iron in periodic 
kilns a t the plant of the Stark Brick Co. 
Sponge being produced there contains 
87 to 90 per cent metallic iron and 90 
to 95 per cent total iron. Using mag
netite ore, the sponge averages around
0.01 per cent sulphur, and sulphur at no

time has run higher than 0.02. Phos
phorus has been running in the neigh
borhood of 0.03 per cent, this varying 
with the ore used. The only problem so 
far has been the difficulty of holding 
down the silica content; silica has av
eraged 5 to 6 per cent. The sponge gave 
no trouble when charged into electric 
furnaces, but open hearth operators have 
used it with some misgivings because of 
the high silica content. One steel com
pany has suggested that mill scale be 
mixed with the ore before reduction; 
mill scale usually runs between 2 and 3 
per cent silica so that the silica content 
of the resulting sponge would be low
ered.

Another project on which the bureau 
now is engaged is expected to result in 
production of some 500 to 600 tons of 
sponge iron in a tunnel kiln at the plant 
of the Isenhour Brick Co., Salisbury, 
N. C. In  a small pilot mill now being 
built at the magnetite mine at Cran
berry, N. C., the bureau proposes to 
turn out a concentrate containing at 
least 70 per cent iron. This concen
trate, in turn, will be reduced in the 
tunnel kiln to a sponge expected to con
tain around 92 per cent iron, 1 per cent 
silica, 0.01 per cent phosphorus and 0.1 
per cent titanium. In other words, the 
bureau hopes to produce sponge equal 
in quality to Swedish sponge iron, as 
well as to demonstrate the possibility of 
using sponge iron to offset any shortage 
of heavy melting scrap.

Another project about to be launched 
involves the establishment of a pilot

plant a t Daisy, Tenn., where treatment 
of Tennessee iron ores will be studied. 
This plant also will be devoted to study 
as to best utilization of sinter produced 
by the Tennessee Copper Co. as a by
product in the manufacture of sulphuric 
acid.

The 2-diameter rotary kiln pilot plant 
at Laramie, Wyo., is the largest sponge 
iron demonstrating p lant of the bureau. 
I t has an estim ated capacity of 30 to 50 
tons of sponge iron daily. The plant 
has been completed and “breaking-in” 
operations were started in February of 
this year. Operations so far are said to 
have been satisfactory but significant op
erating data will not be obtained until 
all adjustments have been made and the 
kiln is operated in long campaigns with 
constant conditions.

All the above-mentioned projects em
ploy or will employ solid fuels as reduc
ing agents. O ther pilot plants not yet 
m entioned will employ gaseous reduc
ing agents. Cost of producing sponge 
in periodic brick kilns is high compared 
with the price of heavy melting scrap 
bu t with experience it shows a tendency 
to go down. For instance, it has been 
found that coal $2 a ton cheaper than 
the coal used up to the present time 
can be used satisfactorily. The cost of 
production in rotary kilns will not be 
known until experience has been ac
cumulated with the Laramie plant.

Sponge iron from these pilot plants 
has been used with encouraging results 
in electric furnaces, open-hearth furnaces 
and in a wrought iron puddling plant. 
Bureau spokesmen point out, however, 
that numerous heats will be required to 
establish the effect of any change in steel- 
making or wrought iron practice and 
the major part of the investigation re
mains to be completed in the coming
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AY after day, carload after carload of fab ri

cated sections leave  our plant, routed Industry 

to M ilitary, and consigned to Victory!

Whether it be war-time or post-w ar steel prob
lems, w h y not avail yourself of the facilities 
of this experienced, resourceful organization ?
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/ ^ C C ^ B Ü S T IO H  BAS TURBINE?

THERE ARE many future uses of the 
gas turbine because it potentially prom
ises higher efficiency at very high tem
peratures than most engines and prime 
movers used today. Future applications 
range from electric power generation to 
power plants for propelling airplanes, 
trains and ships.

Advantages of the gas turbine cycle as 
compared to the conventional steam sys4’ 
tern include: (1) No boiler is used; ( i f  
water is not required for the simple open- 
cycle system; (3) promises greater effi
ciency improvement at high temperature 
and (4) high horsepower per pound 
output for short life applications.

Present disadvantages include: Over
optimism; fuel limited to high grade oils 
instead of low grade oil and coal; little 
field experience and need of time to com
plete technical developments in metall
urgy and component parts of the gas tu r
bine system. To a large degree, the future 
application of the gas turbine depends 
upon developments in the field of m etal
lurgy, aerodynamics, combustion and 
heat exchange. Present knowledge in 
these fields permits building and operat
ing simple gas turbines for certain pur
poses. Experience with some of the 
simple forms of gas turbine plants has 
been successful and encouraging. In 
the postwar period, industry will benefit 
from the developments now being en
gineered for national defense. These de
velopments will accelerate the application 
of gas turbine plants to new and larger 
fields.

The fundamental directness of the gas 

FUEL SUPPLY \

By F. K. FISCHER
Steam Engineer 

and
C. A. M EYER

Development Engineer 
W estinghouse Electric & M fg. C o .

South P h ila d elp h ia , Pa.

turbine power cycle, in which all the 
hot gases of combustion are led straight 
to the turbine, has intrigued engineers 
for years. Versatile Leonardo da Vinci 
devised a crude version. In  1791, John 
Barber, an Englishman, took out the first 
patent on a turbine operated by gases. 
Since that time there has been an almost 
continuous stream of developments.

Progress toward a practical gas tu r
bine power unit has been delayed be
cause the thermal efficiency required to 
make it competitive with the highly de
veloped steam cycle required: (1) Opera
tion above 1000 degrees Fahr; (2) a 
highly efficient compressor; and (3) a 
highly efficient turbine. Two seemingly 
unrelated industries have recently made 
important contributions to help solve 
these problems. Metallurgists, in devel
oping materials for superchargers have 
produced alloys that are expected to 
withstand at least 1200 degrees Fahr. 
continuous service at the low operating 
pressure encountered in gas turbine work. 
Aviation and wind tunnel research on 
airplane propellers and wings have con
tributed fundam ental aerodynamic data 
on which high efficiency compressor de
signs are based. The research in these 
two industries plus the accumulated

steam experience of many years has 
made possible the necessary high-effi- 
ciency turbine and compressor elements.

The open cycle combustion gas tur
bine eliminates a big and expensive step 
in providing power to drive generators 
or machinery. In its power cycle, all 
the hot gases of combustion go straight 
to the turbine, thus eliminating the steam 
boiler. By contrast, in the highly devel
oped steam cycle, the fuel energy must be 
converted to steam, at a comparatively 
low tem perature, before expending its 
energy in the turbine. In the combus
tion gas turbine system of power genera
tion there are two basic cycles— the open 
cycle for m oderate capacities and the 
closed-cycle for very large units.

Simplest Power Cycle Known

The gas turbine employs the simplest 
power cycle known, consisting of three 
major elements: A compressor, a com
bustor and a gas turbine. A general 
idea of w hat the elements are like are 
shown as longitudinal sections in true 
relative size in the accompanying illus
tration. The gas turbine resembles the 
straight reaction, noncondensing steam 
turbine. Gas turbine blades look more 
like air foil sections than reaction steam 
turbine blades due to the small pressure 
drop and large gas volume involved. The 
axial-flow compressor also resembles a 
straight reaction turbine, w ith the gas 
to be compressed passing axially through 
the compressor. The action of the blades 
in the axial flow compressor is the re
verse of the action of expansion in a re
action turbine.

This physically small compressor han
dles the large volume of gas efficiently. 
The combustor is the burner in which 
the energy of the fuel oil is converted 
into heat energy, by burning the fuel 
with sufficient excess air to obtain the 
desired tem perature. The hot product 
of combustion from the combustor is 
the gas, which, expanding to a lower 
pressure and tem perature in the gas tur
bine, converts some of its heat energy 
into mechanical energy at the turbine 
shaft.

I h e  combustion gas turbine cycle in 
its basic form comprises three major 
elements previously mentioned: Compres
sor, combustor and gas turbine; plus a 
generator or shaft for transmitting the 
useful power output, and a means of 
starting. This simple arrangem ent is 
called the open cycle system. To start 
a combustion gas turbine some external 

(Please turn to Page 154)
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5 0 , 0 0 0  K VA  I N T E R R U P T I N G  C A P A C I T Y

M O T O R  S T A R T E R S  BY  EC&M

A lso  A v a i l a b le
in 2 5 ,00 0  KVA and 
Moderate Interrupt
i n g  C a p a c i t y

S T A N D A R D  S T AR T E R
w ith  oil-mvmer&ed c o n ta c to r  ran k  
in  fro n t a n d  o v erlo ad  re lay s  acces
sib le th ro u g h  d o o r  ab o v e .

2 .

3.
COMBINATION

STARTER
h avin g  self-con
ta in ed  d is c o n 
n ect sw itches—  
con tactor-tan k  
at rear.

4.

5.

r jJH H E S E h e a v y - d u t y  
starters, for full voltage 

starting of 2300 volt and
O

4600 volt motors, are of
magnetic contactor design 
—suitable for both severe, 
repetitive starting and inch
ing applications.
Where  eq u ip m e n t  with  

high i n t e r r u p t i n g  
capacity is required, 

j§  2 |,0 0 0  and 50,000  
KVA starters are 
recommended. Also 
available are moder- 
a t e i n t e r r u p t i n g
capacity starters for
2300 volts. Revers-
ing starters have two

J moderate  capacity  
o

contactors, m echani
cally and electrically
i n t e r l o c k e d  a n d
mounted inone tank.

FEATURES OF DESIGN!
Heavy-duty, magnetic contactors specifically designed for high 
voltage service.

Contacts are large and provide over 2" opening at the off position.

Self-contained potential transform er supplies 220 volts for push
button operation.

Adjustable type overload relays, magnetically reset from  push
button—or hand-set if desired.

Convenient terminals and large conduit connection box make 
installation easier, faster.

Send for new  B ulletin 1062-C for fu ll voltage starting o f 2300 and 
4600 volt motors. It also describes Type V III Enclosed Starters for 
Class 1, G roup D Hazardous Locations.

★  ★ ★ ★ ★ ★

THE ELECTRIC CONTROLLER & MFG. CO.
2698  EAST 7 9 th  STREET CLEVELAND 4 ,  OHIO



Recent developments now permit application of high produc
tion conveyorized systems for cleaning aluminum forgings, thus 
solving one of the problems of the forging industry

M ASS  PRODUCTION of aluminum 
forgings has received new impetus with 
the successful development of a con
veyor method for cleaning and etching 
forgings as they come from the dies. 
Equipm ent developed features the use 
of packless pumps, an acid-proof con
veyor and a method of actually flooding 
the work.

Aluminum forgings must he cleaned 
and etched because they are discolored 
by the graphite compound used to lubri
cate the dies. A thorough inspection of 
the forging can be made only after this 
discoloration has been removed.

The forgings are etched with a hot 
20 per cent caustic solution which re
moves the graphite and attacks the

aluminum slightly, leaving a finely etched 
surface. This etching process deposits 
a coating of black copper oxide on the 
forging which is removed by washing 
with a solution of nitric acid.

After this process is completed, the 
forging should be perfectly clean and 
bright. Any small cracks or seams will 
show a thin black line where the caustic 
has penetrated bu t the copper oxide 
deposit has not been completely cleaned 
out by the nitric acid. W ithout this 
cleaning, a thorough inspection of alumi
num forgings would be virtually im
possible.

This use of caustic and nitric acid 
creates very real production problems. 
Usually this operation is performed by

placing the forgings in large basket
like holders attached to an overhead 
hoist running on a monorail. The basket 
is then dipped successively into the four 
tanks— caustic, rinse, nitric acid, and
rinse.

This technique requires considerable 
labor to load and unload the baskets 
and to operate the overhead hoist. 
Moreover, if the forgings are open at 
one end, they will carry solution over 
from one tank to another, lessening the 
quality of the cleaning and increasing 
operating costs by quickly contamin
ating the solutions.

Open tanks of caustic and nitric acid, 
with their noxious fumes, create a health 
hazard and the forgings often rest against 
each other as they are carried in the 
baskets, thus interfering w ith proper 
cleaning.

Experience so far indicates this oper
ation can be handled more efficiently 
by a conveyor type machine. By carry
ing the work on a conveyor belt, much 
labor is saved; carry-over from one tank 
to another is reduced; and a better 
cleaning job is likely as the forgings 
cannot touch each other.

The cleaning engineers of N. Ranso- 
hoff Inc., Cincinnati, approached this 
problem at the request of a large m anu
facturer of aluminum forgings. I t was 
necessary to overcome three major diffi
culties that interfered w ith tire success
ful application of a conveyor type 
machine.

First, since nitric acid attacks ordinary 
steel, some way had to be found to 
prevent the acid from corroding the 
conveyor belt itself, and even more dif
ficult, from attacking the chains to 
which the conveyor belt is attached. 
This has been solved in the Ransohoff 
machine by using a conveyor belt made 
of acid-resistant stainless steel bars, bent 
into a U-shaped pattern  to perm it rapid 
drainage.

The conveyor chains have been placed 
outside of the tunnel, away from the caus
tic and nitric sprays. The conveyor bars 
are equipped with articulated splash 
guards at that point where they extend 
through the sides of the tunnel.

The second problem was tha t of ob-

Loading end of typical conveyor
ized cleaner system, shown at left, 
above. Note roller return con

veyor built in side of unit

Discharge end of cleaning and  
etching conveyor unit. W ork is 
carried through on slat type con
veyor, a portion of which can be 

seen at lower left
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ARC WELDING ELECTRODES

120 Broadway, New York 5, N. Y. 
A L B A N Y  • C H IC A G O  ■ P IT T S B U R G H  

S O U T H  SAN  P RA N CISCO  • TO R O N TO

Speciahsti in welding for nearly 
fo rty  years . M an u fac tu re rs  o f  
Murex Blectrodes for arc w eld ing , 
and o f Thermit for re p a ir a nd  fa b 

rication o f h eavy  p o rts .

THIS STRIKING action photograph illustrates the 
use o f M urex Electrodes in  w elding the top  
m em ber o f a single action, single eccentric press, 
fabricated by Clearing M achine C orporation. 
Press frames are positioned w ith only four turns. 
T he sides w eigh from 80,000 to 90,000 lbs. and 
some plates are 10" thick. Double-Vee welds, 
back-stepped, are employed.

AUTOMATIC WELDING has many advantages in fabricating boiler 
drums, cracking stills and other products for which repetitive 
welding is practical. Deposit rate is often greater because of the use 
of higher currents, and a larger ratio of welding Itime to working 
time, compared with manual welding. The strength and high quality 
of the weld are due to the close control of the arc and the excellent 
fusion possible at high currents using Murex Electrodes.

Murex rods available for automatic welding are Type F, Carbon 
Moly. 50 and Cromansil. The spiral asbestos winding of these rods 
anchors the coating to the core wire so that the electrodes may be 
coiled without cracking and also provides an absolutely concentric 
coating that does not spawl off under the slitter.

HUGE PRESSURE VESSELS over 6 ' in diam eter, 
up to 35' long and having a shell thickness 
of 4" to 5" are w elded automatically by 
Foster W heeler C orporation  w ith Murex 
Type F and C arbon Moly. 50 electrodes in 
continuous coils. T he soundness of the weld 
metal is show n by the fact that as many as 
44 longitudinal bo iler drum  seams have 
been welded consecutively, w ith only five 
minor defects sh o w in g  up u n d e r X-ray 
examination.

CRANE GIRDERS are subject to severe overloads 
and the shock o f sudden stops and quick 
reversals. M anning, M axwell & M oore, Inc., 
applying a special technique, uses M urex 
Electrodes in the construction of its “Shaweld” 
crane girders. They are much stiffer laterally 
than riveted g irders and m ore resistant to  
the twisting m otion set up by the driving 
machinery. Position ing  cradles are used to  
permit dow nhand w elding on the girders 
which are exceptionally long and heavy.
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taming pumps that could handle hot 
caustic solution and nitric acid. These 
solutions, of course, will destroy most 
pump packings and the acid will attack 
the pump itself. This difficulty has been 
overcome through the use of a packless 
pump mounted in the tank, thus elim
inating the necessity of stuffing boxes. 
The use of a large impeller operating at 
low speed makes it possible to build 
this pum p with a long overhang. The 
rigid shaft is supported by bearings 
placed above the solution level and is

Manual on Mechanical 
Drive Steam Turbines

The first publication issued by NEMA 
pertaining to single and multistage mech
anical drive steam turbines is a reference 
manual (Recommended Standards) Pub. 
No. 43-88, which provides standards 
dealing with the following subjects: 
Nomenclature, basis of ratings, pressure 
and temperature standards, turbine load 
capacities, overspeed protective devices, 
relief valves for turbine discharge con
nections, speed governed by external de
vices and standard features and acces
sories.

This manual should prove useful to 
consulting engineers, manufacturers and 
users of these particular turbines. It is 
available from National Electrical Manu
facturers Association, 155 East Forty- 
fourth street, New York 17 at 50 cents a 
copy.

Protective Coating for 
Plastic Surfaces

A liquid coating to guard plastic sur
faces in airplanes during fabrication and 
which may be used for protective metals 
not subject to oxidation, is now being 
produced in quantity by Reserve Re
search Co., 1637 Superior avenue, Cleve
land 14. I t dries rapidly, forming a 
protective coating against scratching and 
abrasion and is impervious to grease, 
paints and paint solvents. It may be 
applied by dipping or spraying on such 
aircraft plastic surfaces as window lights,

(L e f t)— Closeup of nitric acid and 
nitric rinse pumps in conveyorized 

cleaning and etching unit

(R igh t) —  Slow-speed packless 
pum p obviates many former d iffi

culties in handling solutions

driven through a V-belt by a standard 
motor placed outside the tank.

The third problem involved providing 
a flooding action equivalent to tha t ob
tained by dipping the forgings into a 
tank. A powerful spray was unnecessary 
and undesirable, because that would 
not cnly waste power, bu t would tend 
to splash off the irregularly shaped work 
(in this case, pistons and cylinder heads) 
and contaminate the solution in the next 
section. The necessary flooding action 
has been provided by tire use of pressure 
chambers or manifolds instead of spray 
pipes, thus obtaining large volume of 
solution at a low pressure. These cham
bers have holes drilled in them in  a 
pattern that will insure complete cover
age of the work. Through this technique 
a 5-foot head a t the opening of the 
manifold has been obtained, providing 
the required flooding action rather than 
a spray.

W ith the solution of these three prob
lems, it was possible to build a con-

I

!
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veyor type cleaning and etching machine 
for aluminum forgings. I t is indicated 
by experience accum ulated to date that 
the continuous process can be adapted 
to aluminum forgings as well as stamp
ings of varying size and shape and that 
so doing increases production as well 
as lowers costs compared to previous 
batch handling method.

instrument panel plastic installations, etc., 
including Methyl, M ethacrylate, Plexi
glass, Lucite, Cellulose Acetate and lam 
inated safety glass.

Blueprint Reading
Blueprint Reading, by Fred Nichol

son and Fred Jones; cloth, 141 pages, 7 x 
9% inches; published by D. Van Nostrand 
Co. Inc., New York, for $2.

Fifty lessons and an equal num ber of 
blueprints are presented, something new 
being added in each. Best procedure is to 
take the student into the shop and show 
him the tools, machines and measuring 
instruments required for the job. Next 
best is w hat has been done in this book, 
to acquaint him with the tools and shop 
procedures by showing illustrations and 
giving adequate instruction as to their 
use.

A brief review of arithmetic is included 
as many students are handicapped by in
ability to solve ordinary mathematical 
problems. The aim is to teach not only 
how to read a blueprint but also to inter
pret the language of industry and know 
w hat must be done in the shop to ac
complish the purpose of the designer.

Protects Steel Parts
A combined rust preventive, cleaner 

and fingerprint neutralizer is announced 
by E. F. Houghton & Co., 240 W est 
Somerset street, Philadelphia, for use in 
internal plant protection of steel parts 
between processing or machining opera
tions. This product, Cosmoline No. 805,_

is not intended to remove rust bu t to 
neutralize the causes of corrosion, par
ticularly acid perspiration from workers 
handling the parts. I t also is effective in 
protection against corrosion caused by a 
chemical, fumes, high humidity, and the 
like.

I t is a fluid product which conforms 
to requirements of Ordnance Technical 
Manual TM 38-305. According to the 
company it will m eet and exceed 24- 
hour salt spray and humidity tests.

Trolley System Aids in 
Servicing Light Fixtures

Cleaning and relamping high bay fight
ing fixtures is quickly, easily and safely 
done three times a year a t the East Pitts
burg, Pa., p lant of Westinghouse by a 
trolley system.

The fixtures are hung from trolleys that 
ride on inclined steel cables which are 
suspended between the way of the build
ing and the vertical center support of the 
roof truss. The entire assembly is puffed 
to the catwalk that runs lengthwise of 
the building center. The cable is inclined 
to insure return of the fixture to the cor
rect location at which point a cable clamp 
is placed.

Chemists List Issued
Association of Consulting Chemists and 

Chemical Engineers Inc., 50 East Forty- 
first street, New York, has issued the 
eighth edition of its directory.
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The WRIGHT COMBINATION 
fo r P roduction

WRIGHT MANUFACTURING DIVISION
Y o r k ,  P a . ,  C h i c a g o ,  D e n v e r ,  L o s  A n g e l e s ,  S a n  F r a n c i s c o ,  P o r t la n d ,  N e w  Y o r k

AMERICAN CHAIN & CABLE COMPANY, INC.
BRIDGEPORT • CONNECTICUT

In Business for Your Safety

ûH'

WRIGHT’S WALL BRA CKET JIB  CR A N E, used in conjunction
with either the w r ig h t  h a n d - o p e r a t e d  c h a in  h o i s t  or the 
WRIGHT ELECTRIC HOIST, is the right combination for more 
efficient production. This combination is extremely desir
able for supplementary use to the overhead traveling 
crane or monorail track, or for individual use on the side 
of shops, or in bays as illustrated.

Your local W RIGHT distributor is well-qualified to sug
gest methods for both speeding production and saving 
money. You will find him listed in your metropolitan classi
fied telephone directory. If your problem is special, ask 
your distributor to call a WRIGHT engineer, who has had 
years of experience in solving material-handling problems.
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NATIONAL EMERGENCY
. . . may prove to be permanent and valuable addition to list of 
alloy steels, maker of aircraft parts finds in making extensive tests

By N O R M A N  E. W O LD M A N
Chief Metallurgical Engineer 

And

ROBERT C. G IB B O N S
Eclipse— Pioneer Division 

Bendix Aviation C orp . 
Teterboro , N. J.

COOUNG RATE, deg- f . per second j t  1300 deg.
i o  o o o  o  o  o  o  ^  o

I 2 3 4  5 6 7 8 9 10 12 14- 16 18 20 24. 32
DISTANCE FROM WATER COOLED END OF STANDARD BAR - Satoenths of in. 

TypeoFS«®*!- NATIONAL EMERGENCY STEELS Source: COPPERWEU) STEEL  CO.
N <3MS. AMS 6320 ( NE 8735) and A *S  6322 (H E 8740)

INTRODUCTION of the National 
Emergency steels was greeted hesitantly 
by the aircraft industry because weight 
restrictions had demanded only the 
highest quality steels. In  an effort to 
co-operate to the fullest extent, the 
Eclipse-Pioneer Division of Bendix Avia
tion Corp. is making a thorough investi
gation of the most promising of these 
steels to determine which would be most 
satisfactory as replacements.

Such tests were absolutely necessary 
since aircraft equipm ent parts are not 
large in size but are highly stressed. 
Furthermore, the physical properties of 
these steels a t various hardnesses must 
be accurately determined so that the 
proper margin of safety will be retained 
while still keeping weight a t minimum.

Steels selected for the first tests 
were two steels of medium carbon con
tent which could be oil quenched to a 
hardness of about 50 rockwell C and 
would have applications that m ight re
place the largest tonnage of alloy steels 
used before the war.

As with other aircraft manufacturers, 
all steels are purchased in aircraft qual
ity grade. The two steels selected were 
Aeronautical M aterial Specifications 
steels AMS-6320 and AMS-6322, compo

sition of which conforms to NE-8735 and 
NE-8740 respectively. These NE num
bers which were in effect during 1942 
have since been replaced, bu t it may be 
noticed tha t the chemical composition 
reported ‘on the steels tested also con
forms with grades NE-8635 and NE- 
8640 adopted in December, 1942.

In the course of this investigation the 
following properties of these two steels 
were examined:

— H eat treating characteristics, includ
ing hardenability.

— Physical properties in tension in heat 
treated condition.

— Im pact properties in heat treated 
condition.

-—Physical properties in torsion in 
heat treated condition.

O ther properties, including fatigue 
strength, wearing qualities of hardened 
parts, and machinability have not been 
completed at the present time, but 
enough has been learned to know that 
these should follow the general trend of 
alloy steels a t the same hardness.

The steel used in these tests was ob
tained from Copperweld Steel Co. and 
analyzed as shown in Table I.

Tables given in the literature show the 
following as the approximate critical

30Í
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STITL ANALYSES ANO QUENCHES

Steel C Mn P 5 Si Ni C r Mo Ol* ne Hin« 
T«(np*rjtuje

Cran 
S io

HMt
Number

AMS 63ZO 02W 88 8 0 7 .016 .2 4 .4 8 .57 .19 1525°  F 6-7 60271
AM S 6322 0-44 8 3 .006 .015 .2 6 • 4 7 .5 4 -25 1300* F 6-7 60272

Chart No. 1— Left: SAE hardenability chart of AMS-6320 (N E -8735) 
and AMS-6322 (N E-8740)

Chart No. 2— Tensile properties plotted against tempering temperatures

Chart No. 3— Im pact strengths plotted against tem pering temperatures
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points (degrees Fahr.) of these two 
steels:

AMS-6320 AMS 6322
(NE 8735) (NE 8740)

Acl ........................  1350 1350
Ac3 ........................ 1460 1450
Ai3 ........................  1330 1300
Arl   1200 1180

Preliminary tests of several samples 
6 ijvest̂ in: showed that satisfactory hardening could

be obtained by heating for 45 to 60 min
utes for each inch of heaviest cross sec
tion. These steels have low chromium
and molybdenum content and do not re
quire the longer soaking time of those 
steels having larger quantities of these 
alloys. However, they do not have the 
low quenching temperature of the high 
nickel alloys. Our tests showed that a 
full hardening could be obtained by using 
the following quenching temperatures: 

1525 degrees Fahr. for AMS-6320 
(NE-8735)

1500 degrees Fahr. for AMS-6322 
(NE-8740)
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Hardenability Tests
While these are not the absolute mini

mum, lower temperatures are not recom
mended if full hardness is expected, un
less a prolonged soaking time is used.

Jominy hardenability tests were made 
in the usual manner using a 1-inch test 
sample. Average hardnesses found at 
various distances were plotted in Chart 
No. 1, where the rockwell C hardness 
was plotted against the distance from the 
quenched end. SAE semi-logarithmic 
paper was used.

These curves indicate that the maxi
mum hardness that may be expected 
with AMS-6320 (NE-8735) steel would be 
about 53 rockwell C, and with AMS- 
6322 (NE-8740) steel would be about 
57 rockwell C. The slant of the curve 
is greater with AMS-6320 steel indi- 

ofjM eating that heavy sections would have
v-: a lower hardness in the center in com

parison with the surface hardness.
Since the cooling rate a t the center 

of a 1-inch round bar quenched in 
agitated oil has about the same cooling 
rate as the spot 14-inch dr cm the end 
of a Jominy bar, the hardness a t the 
center of a 1-inch round bar of AMS- 
;6320 steel quenched in agitated oil 
hould be about 48 rockwell C, and that 
of AMS-6322 steel under the same condi- 

■, ^ r « 6ons would be about 55 rockwell C. Nor- 
pLf& 't ma^zed bars in 1-inch round sizes would 

-  * "C slightly less than the lowest points 
on the curve or about 25 and 30 rock
well C hardness respectively. Both 
steels might show evidence of hard spots 

the normalized condition in small 
izes because of some air hardening.
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T A B L E  I— C H E M IC  A L  A N A LY SIS O F  S T E E L S  T E S T E D , P E R  C E N T
A M S -6320  (N E -8 7 3 5 ) A M S -6322  (N E -8740 )

A ctu a l S pecified  A ctu a l Specified
C arb o n  ...............................................  0 .3 4  0 .3 3 -0 .3 8  0 .4 4  0 .3 8 -0 .4 3
M anganese  .......................................  0  88 0 .7 5 -1 .0 0  0 .8 3  0 .7 5 -1 .0 0
S ilicon  ...............................................  0 .2 4  0 .2 0 -0 .3 5  0 .2 6  0 .2 0 -0 .3 5
S u lp h u r ............................................. 0 .0 1 6  0 .0 4 0  m ax. 0 .0 1 5  0 .0 4 0  m ax.
P hospho rus  ..................................... 0  0 0 7  0 .0 4 0  m ax. 0 .0 0 6  0 .0 4 0  m ax.
N icke l ...............................................  0 .4 8  0 .4 0 -0 .6 0  0 .4 7  0 .4 0 -0 .6 0
C hrom ium  .......................................  0 .5 7  0 .4 0 -0 .6 0  0 .5 4  0 .4 0 -0 .6 0
M o lybdenum  ..................................  0 .1 9  0 .2 0 -0 .3 0  0 .2 5  0 .2 0 -0 .3 0

T h e  M cQ u aid -E h n  g ra in  size on  b o th  steels w as 6 -7  on A ST M  ch a rt.
(3 he  analyses specified  a re  those  o f th e  AMS g rad es  a n d  con fo rm ed  to  th e  N E  grades  in  u se  

d u rin g  1942 . T h e  rev ised  b s t show ing  N E -8 6 3 5  a n d  N E -8 6 4 0  a re  ch an g ed  o n ly  sligh tly  in  com 
positio n  a n d  th e  above  s tee l analysis  o f th e  hea ts  u sed  com e w ith in  th e  n ew  N E  specifications also.)

Q uench ing  
T e m p era  tu re

T A B L E  I I — R E C O M M E N D E D  T E M P E R A T U R E S
T em pering  R ockw ell C

T e m p era tu re  H ardness
A M S -6320 A M S -6322 A M S -6320 A M S-6322 A M S -6320 A M S -6322
N E -8 7 3 5 N E -8 7 4 0 N E -8 7 3 5 N E -8 7 4 0 N E -8 7 3 5 N E - 8 740

1 5 2 5 °F 1 5 0 0 °F 5 0 0 °F 6 0 0 °F 48 48
1525 1500 700 800 44 44
1525 1500 875 950 40 40
1525 1500 1000 1075 36 36
1525 1500 1100 1150 32 32
1525 1500 1175 1200 28 28

T A B L E  I I I— PH Y S IC A L  P R O P E R T IE S  O F  A M S -6320  A N D  6 322  S T E E L S  
C O M P A R E D  W IT H  O T H E R  A LLO Y  S T E E L S  A T  T H E  SA M E H A R D N E SSE S

T ensile Y ield R ed . o f Iznd
S treng th S treng th A rea E longation Im pact R ockw ell C B rinell

SAE 2 3 3 0 125 ,000 9 0 ,0 0 0 60 22 55
SAE 3 135 125 ,000 118 ,0 0 0 61 22 65
SAE 3 250 132 ,000 110 ,000 65 22 64
SAE 4 1 3 5 138 ,000 115 ,000 62 20 80
SAE 4 350 130 ,000 123 ,000 60 24 78 28 270
SAE 4 6 4 0 130 ,000 111 ,000 59 21 55
SAE 615 0 139 ,000 130 ,000 57 20 77
AMS 6 320 135 ,0 0 0 123 ,000 64 22 88
AMS 6322 136 ,100 125 ,000 62 22 74

SA E 2 3 3 0 140 ,000 105 ,000 57 20 37
SAE 3135 145 ,000 138 ,000 60 20 52
SAE 325 0 145 ,000 122 ,000 56 19 47
SAE 4 1 3 5 145 ,000 122 ,000 60 18 70
SAE 4 3 5 0 145 ,000 137 ,000 54 20 60 32  297
SAE 4 6 4 0 145 ,000 129 ,000 57 20 50
SAE 6 150 152 ,0 0 0 145 ,000 53 18 67
AMS 6320 149 ,000 139 ,000 61 20 73
AMS 6 322 149 ,800 139 ,0 0 0 59 19 62 a

SAE 2 3 3 0 165 ,0 0 0 132 ,000 55 17 20 *

SAE 3 135 168 ,000 158 ,000 59 18 37
SAE 3 250 161 ,000 142 ,000 52 17 31
SAE 4 135 161 ,000 133 ,000 57 17 45
SAE 4 3 5 0 165 .000 153 ,000 50 18 50 36  332
SAE 4 640 160 ,000 140 ,000 54 17 40
SAE 6 150 165 ,000 157 ,000 49 15 32
AMS 6320 167 ,000 157 ,000 59 17 56
AM S 6322 168 ,000 159 ,000 55 17 50

-

SAE 2 3 3 0 190 ,000 165 ,000 50 15 11 'I

SAE 313 5 190 0 00 178 ,000 56 16 20
SAE 3250 187 ,000 162 ,000 47 14 18
SAE 4 1 3 5 186 .000 160 ,000 50 13 22
SAE 4 350 185 ,000 177 ,000 45 15 30 >■ 40 372
SAE 4 640 181 ,000 162 ,000 50 15 26
SAE 6 150 187 ,000 174 ,000 45 14 23
AMS 6320 192 .0 0 0 178 .000 58 15 39
AMS 6322 186 ,0 0 0 177 ,000 52 15 34

,

SAE 2 330 2 1 8 ,0 0 0 192 ,0 0 0 42 13 9
SAE 313 5 2 1 4 ,0 0 0 195 ,000 50 14 7
SAE 3250 2 2 0 ,0 0 0 195 ,000 41 11 9
SAE 4 1 3 5 2 2 0 ,0 0 0 184 ,000 43 11 14
SA E 4 350 2 1 5 ,0 0 0 200 ,0 0 0 41 12 19 > 44 415
SAE 464 0 2 0 5 ,0 0 0 180 ,000 46 13 20
SAE 6 150 2 1 7 ,0 0 0 197 ,000 41 12 17
AMS 6320 2 1 9 ,0 0 0 195 ,000 52 13 16
AMS 632 2 2 1 0 ,0 0 0 197 ,000 52 13 22

-

SA E 2 330 'I

SAE 3 135
SAE 3 250 2 3 9 ,0 0 0 2 0 9 ,0 0 0 38 10 8
SAE 4 1 3 5 2 4 0 ,0 0 0 2 1 0 ,0 0 0 39 10 11
SAE 4 3 5 0 2 4 5 ,0 0 0 2 2 0 .0 0 0 36 10 8 > 48  460
SAE 4 6 4 0 2 2 7 ,0 0 0 2 1 0 ,0 0 0 45 10 15
SA E 6150 2 4 0 .0 0 0 2 1 8 ,0 0 0 39 12 10
AM S 632 0 2 5 0 ,0 0 0 2 1 7 ,0 0 0 44 12 11
AMS 6322 2 4 8 ,0 0 0 2 2 1 ,0 0 0 47 13 8
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TA BLE IV— TO R SIO NA L PR O PERTIES

Chart No. 4— Torsion properties 
as they vary with tempering tem 

peratures

From these curves the predicted hard
ness at the center of various sized round 
bars as quenched in agitated oil have 
been calculated, as follows:

Size of Rockwell C
Round Bar Hardness at Center 

Inch AMS-6320 AMS-6322 
0.500 50 56
0.750 48 55
1.000 46 53
2.000 30 42

I t  is to be noted that the AMS-6322 
steel tested was on the high side of car
bon analysis and the average heat of this 
steel would be lower in hardness than 
the curves noted in this report. These 
figures are for an average heat of AMS- 
6322 steel. It should be noted that the 
carbon content of the AMS-6320 steel 
was on the low side of the carbon range, 
and hence, most of the heats cf AMS- 
6320 and AMS-6322 steels would have 
properties and hardnesses between those 
of the two steels. This would be true 
of the following curves also, and they 
have been reported together to make 
comparison easy.

For convenience in heat treating these 
steels, the quenching and tempering 
temperatures in Table II are recom
m ended for obtaining the hardness of 
small sections, about cne-half inch in 
diameter. These temperatures will vary 
w ith variation in analysis of the steel, 
w ith variations in the size, and with 
variations in the heat-treating methods.

Tension Tests: Standard tensile test
bars were made up  from both steels, 
heat treated in rounds having 0.530-

Test bars used to determine phys
ical properties

T orsiona l Y ield D eg rees
S tee l S tren g th S tren g th T  w is t/in .

S A E -3 2 5 0 1 2 3 .0 0 0 8 7 ,0 0 0 4 5 0
S A E -4 3 5 0 1 2 2 ,0 0 0 8 7 ,0 0 0 48 0
S A E -6 1 5 0 1 1 7 ,0 0 0 8 5 ,0 0 0 42 0
A M S -6320 1 1 6 ,0 0 0 8 7 ,0 0 0 5 2 0
A M S -6322 1 2 2 ,0 0 0 8 9 ,0 0 0 340

S A E -3 2 5 0 1 2 8 ,0 0 0 9 6 ,0 0 0 370
S A E -4 3 5 0 1 3 0 ,0 0 0 9 5 ,0 0 0 4 0 0
S A E -6 1 5 0 1 2 6 ,0 0 0 9 4 ,0 0 0 3 2 0
A M S -6320 1 2 4 ,0 0 0 9 8 ,0 0 0 4 6 0
A M S -6322 1 3 2 ,0 0 0 1 0 0 ,0 0 0 30 8

S A E -3 2 5 0 138  0 0 0 1 0 7 ,0 0 0 3 20

S A E -4 3 5 0 1 3 9 ,0 0 0 1 0 5 ,0 0 0 3 20

S A E -6 1 5 0 1 3 6 ,0 0 0 1 0 4 ,0 0 0 2 6 0

A M S -6320 1 3 4 ,0 0 0 1 1 2 ,0 0 0 3 6 0

A M S -6322 1 4 4 ,0 0 0 1 1 2 ,0 0 0 2 7 8

S A E -3 2 5 0 1 5 1 ,0 0 0 1 2 1 ,0 0 0 26 0

S A E -4 3 5 0 1 5 2 .0 0 0 1 2 2 ,0 0 0 2 4 0

S A E -6 1 5 0 1 4 8 ,0 0 0 1 1 9 ,0 0 0 180

A M S -6320 150  0 0 0 1 2 5 ,0 0 0 2 90

A M S -6322 1 5 5 ,0 0 0 1 2 7 ,0 0 0 2 2 8

S A E -3250 1 6 5 ,0 0 0 1 3 5 .0 0 0 120

S A E -4 3 5 0 168  0 00 1 3 9 ,0 0 0 150

S A E -6 1 5 0 1 6 5 ,0 0 0 1 3 3 ,0 0 0 100
A M S -6320 1 7 4 ,0 0 0 1 4 2 ,0 0 0 182
A M S -6322 1 7 4 ,0 0 0 1 4 8 ,0 0 0 148

S A E -3 2 5 0 1 9 3 .0 0 0 1 5 2 ,0 0 0 40
S A E -4 3 5 0 1 9 0 .0 0 0 1 5 5 ,0 0 0 48
S A E -6 1 5 0 1 8 7 ,0 0 0 1 5 0 .0 0 0 48
A M S -6320 2 1 0  0 0 0 155  0 00 115
A M S -6322 1 9 4 ,0 0 0 1 6 4 ,0 0 0 56

-H a rd n ess-
R o ck w cll

28

32

36

40

44

48

B r in e U

2 7 0

297

332

372

415

460

inch gage diameter, ground to 0.505- 
inch gage diameter, and tested in ten
sion. Tensile tests were made at hard
nesses of 24 to 52 rockwell C in 4-point 
hardness increments, using three test 
bars a t each hardness. The results of 
ultimate tensile strength, yield point 
in tension, elongation, and reduction 
of area are shown graphically in Chart 
No. II with physical properties plotted 
against tempering tem perature.

A better comparison of the properties 
of these steels a t a given hardness can 
be obtained by referring to Table III, 
in which these physical properties are 
compared with other alloy steels heat- 
treated to the same hardness. Some of 
the results of the other alloy steels were 
obtained from tests made in our lab
oratory while others were taken from 
the literature.

It can be noted that when properly

Jominy 

Hordenobility 

Test Bor

hardened all of the alloy steels have 
ultimate tensile strengths that fall with
in a very narrow range a t any given 
hardness. The two AMS steels have 
strengths well up  tow ard the higher 
edge of that range, a t any of the hard
nesses listed.

The yield strength varies through a 
wider range but here also the AMS 
steels show relatively high values in com
parison with standard alloy steels. Part 
of the variation in yield strength may be 
due to variations in methods of determi
nation, and accuracy of the readings.

The reduction of area of both AMS 
steels rates high a t all hardnesses and 
shows exceptional values at the hard
nesses of 44 and 48 rockwell C. The 
elongation of all steels follows a very 
narrow range and the two AMS steels 
come within that range.

( Please turn to Page 150)

Test Piece Used 

For Heat Treating 

Tests

it
Three Notch Impact Test Bar
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H e a r i n g s
STRAIGHT ROLLER • TAPERED ROLLER • NEEDLE • BALL

T H E  T O R R I N G T O N  C O M P A N Y  • B A N T A M  B E A R I N G S  D I V I S I O N

MULTIPLE STATION DRILL PRESS, built by Snyder 
Tool & Engineering Company, uses large 
Torrington Roller Thrust Bearings to provide 
anti-friction operation for the rotary table 
and insure sturdy support to the “work.” 
Bearing, as shown in cross-section, is supplied 
in three sizes to meet the requirements for 
both hand and power indexed tables.

THE COMPLETE TORRINGTON-BANTAM LINE includes 
every major type of anti-friction bearing— 
straight roller, tapered roller, Needle and Ball. 
You will find the experienced assistance of 
Torrington engineers helpful in selecting the 
right bearing for any anti-friction bearing 
problem. For today’s requirements or assist
ance in laying out your postwar designs— 
TURN TO TORRINGTON!

fOR ANTI-FRICTION OPERATION on the long and 
cross feed shafts of this Universal “Cincinnati 
Acme Turret Lathe, built by The Acme 
Machine Tool Company, four Torrington 
banded Ball Thrust Bearings are employed in 
each apron. This type of Ball Thrust Bearing 
as shown in inset is supplied by Torrington’s 
Bantam Bearings Division in a standard range 
ol sizes from y2"  to 3H" I.D.

i A i U/£ N E W S

steels > 
hs that foie
ige at» n 210,000 POUNDS RADIAL LOAD and 168,000 pounds thrust load is the capacity of this compact, 

12.5” O.D. Torrington Mill Type Bearing designed by the Company’s Bantam Bearings Division 
to carry the work rolls of a new design axle-type rolling mill in the steel industry. This is 
another interesting example of the ability of Torrington engineers to design and build anti
friction bearings to meet new and specialized requirements.

AMS 
rad 4i !s 
anvofifh

raies BE 
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By G . M . CHUTE
Application Engineer 
G e n e ra l Electric Co. 

Detroit

Electronic control of heat applied by resistance welders is 
covered in the fifth article by Mr. Chute. Phase-shift circuit 
makes it possible to change quickly and accurately the amount 
of weld current through the primary of transformer

PREVIOUS articles in this series have 
shown how the vacuum tube can grad
ually change the amount of its anode 
current in response to a gradual change 
in the signal voltage applied to the grids. 
We have also seen that very large cur
rents (compared to currents carried by 
vacuum tubes) can be turned on and off 
by using thyratrons or ignitrons. At the 
same time, we have had to realize that 
the amount of current flowing through 
such gaseous tubes is limited only by 
the load circuit, just as the amount of 
amperes flowing through the tips of a 
magnetic contactor depends 011 the load 
supplied by the contactor. W ith a mag
netic contactor, the coil can close the 
contact tips, but cannot control the 
amount of current flowing through the 
tips. In the same way, the thyratron 
grid and ignitron ignitor can turn on or 
fire these tubes when desired, but cannot 
control or limit the amount of anode 
current flowing once tubes have fired.

Varying Power Through Gas-filled Tubes
Fortunately, there are methods where

by we can control thyratrons and igni
trons so they will change or limit the 
average current flowing through them.

Such methods are usually known as 
phaseTshift controls. A phase-shift cir
cuit is used in a heat-control unit (Fig. 
62) designed for use with an ignitron 
contactor, to control the amount of cur
rent through the primary of a welding 
transformer. The secondary of this 
welding transformer supplies current to

Fig. 46— Closing a switch to start 
an ignitron 

Fig. 47 —  Thyratron starts an 
ignitron

Fig. 48— Critical-grid-voltage curve 
of a typical thyratron 

Fig. 49— Thyratron controlled by 
grid-voltage transformer 

Fig. 50— Alternating current grid 
voltage in phase. Thyratron may 

conduct entire half cycle 
Fig. 51— Grid voltage 180 degrees 
out of phase. Thyratron does not 

conduct
Fig. 52— Thyratron controlled by 
phase-shifted alternating - current 

grid voltage 
Fig. 53 -— Grid voltage leading. 

Thyratron conducts half cycle

the w elder electrodes and in turn pro
duces heat a t the junction of the metals 
being welded. By means of this heat 
control, it is possible to change quickly 
and accurately the amount of weld cur
rent and thereby control the weld heat.

Before introducing the heat control 
circuit, le t us proceed through several 
interm ediate fundam ental steps: (1) see
how a thyratron tube is often used to 
control an ignitron; (2) apply an alternat
ing current grid voltage to control the 
diyratron; (3) study methods for chang
ing the phase of this alternating current 
grid voltage; and (4) observe the result
ing wave shapes when two such thyra
trons are connected to an inductive 
load.

Ignitrons Controlled by Thyratrons

In Fig. 46, we close a single-pole 
switch (S) to connect the anode poten
tial to the starter of an ignitron, so that 
as much as 40 amperes can flow into the 
ignitor to fire this big tube. (A rectifier 
is in series with the ignitron to prevent 
the flow of reverse current which would 
ruin the ignitor.) In place of this switch, 
a thyratron tube is often used, as 
shown in Fig. 47. Since the thy
ratron is connected in series with 
the ignitor or starter, die ignitron can
not fire until the thyratron first passes 
a “slug” of current into the ignitor. 
Therefore, w hatever grid potential con
trols the thyratron (turns it on or off 
in an alternating current circuit) this

CRITICAL g r id  v o lt a g e  
CURVE

© @

a n g i^ o f l e a o

© © © ©
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Goodness knows, we wouldn't for a moment suggest that you 
go in for the Sunday supplement type of post w ar planning.

Never-the-less, the most successful post w ar plans will be 

the nicely balanced combinations of "p re tty  bubbles in the a ir”  
and "h o w  firm a foundation ".

And if you can produce that happy combination, yours will 
be a truly bright new world.

HEAD IN THE
' » h ' I t

And when you plan your motor drives, we would like to sit 
in with you, because we can really help.

Take the machines below for instance. They are powered 
by M aster units, which are a combination of an integrally built 
motor, a mechanical variab le  speed drive, a gear reduction 
unit . . .  all supplied in an explosion proof construction.

These could be supplied for single phase, polyphase, or 
direct current . . .  in open, splash proof, enclosed and fan- 
cooled construction, with or without the gear unit, with or 
without the variab le  speed drive . . . with an integrally mounted 
electric brake, if required . . . and its construction can be 
modified m echanically so that its method of mounting is prac
tically unlimited.

Such w ide flexibility can aid you m aterially in adding to the 
economy, safety, compactness and appearance of your motor 

driven, products or plant equipment.

T H E  M A S T E R  E L E C T R I C  C O M  P A N  

D ayton  1, O h io



"R a is in g  O ur S ig h ts”
T H E sale o f  112,500 shares o f  new stock  at o f  $9 ,000 ,000 , surplus o f  $9 ,000 ,000 , u n d iv id ed

$30 per share, as authorized by th e Board o f  profits and reserves o f  $4,626,688.
D irectors o f  this bank, has now  resulted  in th e T his increase in  cap ita l has p laced  th e b ank  in  a
addition  o f  $3,375,000 to  capital funds. better p osition  to  serve th e  financial n eed s of

Our Statem ent o f  C ondition b elow  shows capital business now  and after th e  war.

STATEMENT OF CONDITION • A PRIL 19, 1944
A S S E T S

Cash and D ue from  B a n k s ...............................................$108,303,822.95
U nited  States G overnm ent O bligations . . . ’. 220,713,351.71
Other S e c u r i t i e s .................................................................. 8 ,644,808.12
Loans and D i s c o u n t s ...................................................... 76,354,098.16
Investm ent in  B an king  P r e m i s e s ..............................  1 ,650,000.00
C ustom ers’ L iab ility  on  A cceptances and Letters

o f  C r e d i t ........................................................................ 908,307.36
A ccrued I n t e r e s t .................................................................  952,732.71
O ther A s s e t s .......................................................................  247,902.62

$417,775,023.63
L I A B I L I T I E S

Capital S t o c k ....................................$ 9,000.000.00
S u r p l u s ................................................ 9,000,000.00
U nd iv id ed  P r o f i t s   1,815,599.95 $ 19,815,599.95
R e s e r v e s ...................................................................................  2 ,811,088.34
D ivid en d  on C apital Stock  Payable May 1, 1944 . 157,500.00
Acceptances and L etters o f  C r e d i t ..............................  908,307.36
Accrued Interest and E x p e n s e s ....................................  667,096.10
D eferred  Credits and O ther L iab ilities . . . .  568,677.59
C orporation, In d iv id u a l and

Bank D e p o s i t s ............................. $285,542,870.45
Savings D e p o s i t s ..............................  37,131,417.98
Trust and P u b lic  D ep osits . . 12,336,301.80
U. S. G overnm ent War Loan

A c c o u n t .......................................... 57,836,164.06 392,846,754.29

$417,775,023.63
C ontingent lia b ility  on  u nu sed  loan  

£  com m itm ents to  custom ers $29,934,471.06

NOTE: United States Government obligations carried at $72,015,369.02 
are pledged to secure trust and public deposits, U. S. Government War 
Loan account, and for other purposes as required or permitted by law.

T H E  N A T I O N A L  C I T Y  B A N K
O F  C L E V E L A N D

^\OMALt77>^

Euclid at East 6th $  % Terminal Tower

0U>*^

M E M B E R  F E D E R A L  D E P O S I T  I N S U R A N C E  C O R P O R A T I O N
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J K
-AC SUPPLY VOLTAGE ----1

SAME PHASE AS ANODE VOLT
AGE

same grid potential in turn controls the 
firing of the ignitron. W ith this com
bination of a thyratron and an ignitron, 
a large amount of current (perhaps thous
ands of amperes) can be controlled by 
small changes in the grid voltage sup
plied at “A” (measured between grid and 
cathode of the thyratron). This shows 
that an ignitron is easily controlled by 
a thyratron; we may now center our 
attention on the thyratron alone.

The Thyratron Characteristics
Let us briefly review a characteristic 

of the thyratron—its critical-grid-vcltage 
curve (previously described in Fig. 30). 
We know that if we apply some direct 
current voltage between the anode and 
the cathode (with the anode positive), 
the tube fires (permits anode current to 
flow) unless we also apply a voltage 
to the grid so that the grid is more nega
tive than the cathode. The grid voltage 
that just barely prevents the tube from 
firing (at that certain anode voltage) is 
called the critical grid voltage; at a 
greater anode voltage the critical grid 
voltage is mere negative.

Operating on alternating current, the 
thyratron anode voltage rises from zero 
to a maximum, and returns to zero dur
ing the positive half cycle (when the 
anode is more positive than the cath
ode). For every value of anode voltage 
during this half cycle, there is a corre
sponding value of critical grid voltage; 
the resulting critical-grid-voltage curve 
is shown in Fig. 48, and appears also in 
the diagrams following.

The Thyratron Grid Circuit
Coming now to Fig. 49, we find a sin

gle thyratron whose grid circuit includes 
a transformer (T2) which supplies a 60- 
cycle sine wave of grid voltage at “A”. 
By changing transformer connections, we

Fig. 54— Grid voltage slightly lag
ging. Thyratron conducts most of 

1 half cycle 
Fig. 55— Grid voltage greatly lag
ging. Thpratron conducts small 

part of half cycle 
Fig. 56—Circuit for phase-shifting 

the voltage of transformer T2 
Fig. 57— Voltage relationships — 

small amount of phase shift 
Fig. 58— Voltage relationships — 

large amount of phase shift 
Fig. 59— Two thyratrons cs an al
ternating-current switch, each tube 
having alternating-current grid 

control
Fig. 60— Thyratrons passing alter
nating-current to inductive load, at 

full wave 
Fig. 61— Thyratrons passing less 
than full-wave alternating-current 

to inductive load

can make this alternating current volt
age be exactly in phase with the alter
nating current anode voltage of the thy
ratron, or be 180 degrees out of phase. 
As we will explain later, it is possible 
to get any intermediate phase relation 
desired, by means of an auxiliary cir
cuit.

If transformer T2 is so connected that 
the tube grid becomes more positive 
at the same instant that the anode be
comes positive, the tube will fire at the 
beginning of every positive half cycle. 
As shown in Fig. 50, the grid is never 
negative at the right time to keep the 
tube from firing; that is, the grid and 
anode voltages are in phase. (In all 
such diagrams, remember that the cath
ode potential is represented by the zero 
line.) At the very beginning of the 
half cycle, the grid potential is more

positive than the cathode, and the tube 
fires at point D where the grid poten
tial crosses the critical-grid-voltage curve. 
The tube passes current during the en
tire half cycle.

Let us now interchange terminals 1 
and 2 of transformer T2, shewn in Fig.
49. The grid potential now becomes 
more negative while the anode poten
tial is increasing in a positive direction, 
as shown in Fig. 51. In other wcrds, 
the grid voltage is 180 degrees out of 
phase with the anode voltage. It is as
sumed that the grid voltage is much 
greater (more negative) than the crit
ical grid voltage required to keep the 
tube from firing. In Fig. 51 it is seen 
that while the ancde is positive the grid 
is always more negative than the values 
of the critical-grid-voltage curve, and so 
the tube never fires. (Although the grid 
potential becomes positive during the 
intervening half cycle X, the tube anode 
is then more negative than the cathode 
and the tube cannot fire.)

Shifting the Thyratron-Grid Phase
We must learn what happens in the 

tube when the grid voltage is at some 
other phase angle than the two cases 
mentioned. Fig. 52 shows the same cir
cuit as Fig. 49, except that the dotted 
rectangle contains a “phase-shifting cir
cuit”. As described later, this circuit 
can make the alternating current grid- 
voltage curve either lag or lead the curve 
of anode voltage. By “lag” we mean 
that the grid-voltage curve does not cross 
the zero line and become positive until 
after the ancde voltage has become posi- g, 
tive. The term “lead” means just .
opposite; that is, the grid voltage g.^ 
comes positive before the anode vo lt?©  lr 
If the grid crosses the zero©itie f* ph°©" 
positive direction) one-fourth b y c le ©  mdi- 
than the anode voltage, jve say tlysis of the
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B essem er converters are the flam e throwers 

o f  p rod u ction  on  th e steel front. T h ey  
spear th e sk ies over the b usy  stee l plants 
o f  Am erica w ith  fiery w arnings to  our 

enem ies.
T h e B essem er process first m ade steel 

available in  com m ercial quantities. In re
cent years progress in  the op eration  o f  
converters has b een  ou tstan d in g , w ith  

"flam e co n tro l” —  a p roduct o f  J&L re
sea rch —  th e first m ajor sc ien tific  (contri
b u tion  to  u n iform ity  o f  quality.

Easy to  w ork and m ach ine, th is new  
steel n o w  su p p ly in g  urgent war n eeds, 
prom ises abundant con trib u tion  to  better 
liv in g  in peace tim e.

J o n e s  &  L a u g h l i n  

S t e e l  C o r p o r a t i o n

Tow THo-cav-ick.

. V»ŁŁlfcq,lrioWŁO. 
t t K  i  Ł  I  n  ^ ÍO A A

HIWm Wit: Ü
ÔTE EL CORPORATION

/ T E E L

LLnfd 'VviUI&v

TV lv*tA . 'VWWvw

F L A M E  T H R O W E R S  

O F  T H E  S T E E L  F R O N T

P i t t s b u r g h ,  P e n n s y l v a n i a  

C O N T R O L L E D  Q U A L I T Y  S T E E L  F O R  W A R



T H E  B E S S E M E R S
“ Blow air through molten iron and expect 
to improve its quality? or make steel? Ridic
ulous idea!”  exclaimed British iron workers 
back in the 50’s when an Englishman first 
proposed it. “A crazy notion! It will just 
cool the iron!” scoffed iron workers in this 
country when an American began toying 
with the same idea at about the same time. 
But the inventors persisted with their experi
ments in oxidation of molten metal and se
cured such results that the world experienced 
an industrial evolution which gave it the 
superior metal, steel, in commercial quanti
ties, at prices that enabled its wide applica
tion in commerce, construction and trans
portation. (In  the 50’s steel was made in 
small lots, sold for $250 to $300 a ton).

42-year-old Henry Bessemer, prolific Brit
ish inventor, not then a steel man, conceived 
the converter for transforming iron into steel 
by blowing air through the molten metal, 
and patented it in 1855. ( ^ e  formed own 
steel company In 1858). Bessemer was 
knighted at 66, not for inventing steel con
verter, but for suggestion he made when only 
20 years old for an improvement preventing 
re-use and counterfeiting of seals and stamps 
on official documents.

“ Kelly’s air boiling process" was the name 
William Kelly, an ironmaster of Eddyville, 
Ky. and a native of Pittsburgh, gave to his 
experiments in a crude little brick furnace 
pot in which, a few years before Bessemer’s 
invention, he explored his “ crazy notion.” 
Kelly’s converter, by his own admission, 
never “converted,” i.e. changed iron into 
steel, but did yield a more highly refined iron.

Bessemers are spectacular, especially at 
night, as their pulsating flames and sparks fan 
high in the heavens, constantly changing 
colors from ruddy red through burnt orange 
and pale yellow to blinding white. Con
verters situated on banks of rivers or lakes put 
on a show that is doubly thrilling by reflec
tion of the fiery scene upon the black night 
waters. Travelers to Pittsburgh often watch 
the stirring technicolor picture of the Bes
semers at work for Victory in the big J&L 
Pittsburgh Works along the Monongahela 
River, and gaze fascinated at the fiery scene 
when passing the great 4 -mile long J&L 
Aliquippa Works on the Ohio River.

25 tons of steel every 1 5 minutes are made 
in the big pear-shaped Bessemer vessels. De
mands for war steel keep the Bessemers of 
America working night and day, seven days 
a week, month in, month out.

The unwinking eye of the Bessemer flame 
control device, an invention of Jones & 
Laughlin (patented in 1940), is the first basic 
improvement made in the process since Sir 
H enry’s day. It is an -arrangement of photo
electric cells, filters and relays which indi
cates the precise moment the analysis of the 
steel is right.

rj t t



grid voltage lags the anode voltage by 
98 degrees. (One complete cycle is 
360 degrees, including one positive half 
cycle and one negative half cycle.)

Grid Voltage Leads Anode Voltage
If we now adjust the “phase-shifting 

circuit” of Fig. 52 so that the grid 
voltage leads the anode voltage by some 
angle Y, the resulting conditions are 
shown in Fig. 53. When the anode be
comes positive, die grid is already posi
tive, so the tube fires at E. Even though 
the grid potential becomes more nega
tive than the critical value as shown at 
F, it has no effect on this gaseous tube, 
since it is already passing anode cur
rent. The tube passes current during 
the endre half cycle, and all the fol
lowing half cycles when the anode is 
positive.

Grid Voltage Lags Anode Voltage
Now let us make the grid voltage lag 

the anode voltage and see what hap
pens. As shown in Fig. 54, the grid- 
voltage curve now lags the anode voltage 
by a small angle Z. As the anode be
comes positive, the grid is still negative, 
as shown at A; the tube does not pass 
current. However, the grid voltage 
does not stay negative, but increases in 
a positive direction. Just as soon as 
the grid voltage rises above the negative 
critical grid voltage, as shown at G, 
the tube fires. Once the tube has fired 
it makes no difference what the grid po
tential is during the rest of the half 
cycle. We have here been able to make 
the tube pass current for less than a half 
cycle; in Fig. 54 the tube conducts for 
approximately 80 per cent of its entire 
half-cycle period.

In Fig. 55 are shown the same condi
tions as in Fig. 54, except that the grid 
voltage is made to lag by a much great
er angle, so that the tube fires much 
later in the half cycle (as shown at H) 
and passes current for a smaller portion 
cf each half cycle. A little later we will 
describe how this delayed firing provides 
means for gradually controlling the av
erage amount of current flow through 
the tube.

Reactor-Resistance Phase-Shift Circuit

There are several kinds of phase- 
shifting circuits available; one commonly 
used is shown in Fig. 56. Here we have 
a transformer (Tl) across an alternating 
current supply, of the same phase as the 
tube anode voltage. One reason for 
using this transformer is to obtain a 
convenient mid-tap connection at M for 
one primary lead of transformer T2. 
Also across the alternating current sup
ply is a reactor X and a resistor R1 in 
series with it. Their common point L 
is connected to the remaining primary 
lead cf T2. The secondary voltage of 
T2 is applied between the grid and cath
ode of the tube whose current we wish 
to control.

A reactor (such as X) usually consists 
of a large number of turns cf wire wound 
around an iron core. Fig. 56 shows a 
reactor with a movable iron core (like 
a solencid). W ithdrawing the core de

creases the amount of effective iron. With 
less iron, the reactor has less inductance; 
that is, it is less able to prevent the flow 
cf alternating current through its wind
ings. If the core of the reactor X in the 
circuit shown in Fig. 56 is removed we 
obtain the condition already explained in 
Fig. 54, a small amount of “phase shift”. 
W hen we insert the iron core and there
by increase the inductance of X, we in
crease the amount of “phase shift” as 
shown in Fig. 55, and as we will ex
plain later.

Vectors and Phase Relations

L et us briefly see how we obtain phase 
shift with the circuit in Fig. 56. Circuits 
involving phase angles are most easily 
explained by means of vector diagrams. 
You recall that a vector represents a 
quantity which has both size and direc
tion. The line from which we measure 
the direction and size of phase-shifted 
voltages is called the base line. In this 
case, the supply voltage is used as the 
base line, and is represented by vector 
JMK in Fig. 57. By other vectors, we 
wish to show the voltages caused by the 
current flowing through R1 and X. The 
voltages across these circuit parts are 
shown vectorially in Fig. 57. W e must 
remember that when a reactor is con
nected alone across a voltage, the cur
rent in that reactor lags the applied volt
age. In contrast, a resistor passes current 
which is in phase w ith the applied volt
age. When a reactor (X) and a resistor 
(Rl) are connected in series as in Fig. 
56, and are connected across an alter
nating current supply, the same current 
flows through both R l and X, so the 
voltage across R l always lags 90 degrees 
behind the voltage across X. In  Fig. 
57 we see that the voltage across R l 
(represented by vector JL) and the volt
age across X (represented by vector 
LK) are at right angles to each ether; 
vectorially added together they equal 
vector JK (which is the supply volta e). 
Between the mid-point M and the 90-de- 
gree-angle junction L is a voltage (ML) 
which is at some angle Z with respect to 
the supply source JK. This volta'ge ML 
is applied to the primary of transformer 
T2; the secondary winding of T2 fur
nishes voltage at this, angle Z, to the 
grid of the tube to be controlled. For
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Fig. 62— Basic circuit of a com
mercial heat control, added to 
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Fig. 63— A thyratron controlled by 
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Fig. 64— Voltage waves of two  
transformers combining to fire 
thyratrons at the desired point in 

each half cycle 
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the conditions shown in Fig. 57, where 
IX is smaller than IR, the tube-grid 
voltage (supplied by T2) lags by only 
the small angle Z behind the supply or 
tube-anode voltage; the result appears 
in Fig. 54.

Effect of Inductance Change

Circuit to Conduct Alternating Current 
Through an Inductive Load

Thus far we have studied a single thy- 
ratron tube and the phase-shift control 
of its grid circuit. Let us now connect 
two tubes back to back to act as an 
alternating current switch, and watch 
them as they supply current to an in
ductive load. (Later we can extend this 
circuit to handle a large welding-trans- 
former load, merely by letting each thy- 
ratron fire an ignitron somewhat as in 
Fig. 47.) In such a circuit (Fig. 59) each 
cf these tubes is controlled by its own 
separate grid circuit—T2S-1 supplies 
the alternating current grid voltage to 
tube 1. However, since the current 
flowing through the transformer load 
is alternating current, we show the volt
age and current wave as in Fig. 60. 
Here we see that tire grid volt
age (T2S-1) lags the anode voltage so 
that tube 1 starts to pass current at 
point G, yet the resulting current wave 
of Fig. 60 appears to be a continuous 
sine wave. W hen tube 1 is fired at point 
G, the current through the inductive

If the iron core previously removed 
is now reinserted in reactor X, its in
ductance increases, causing a decrease of 
current I flowing through X and R l. 
Since inductance X has increased while 
R l remains unchanged, the vector volt
age across X has increased as shown by 
the vector LK in Fig. 58. Again at a 
right angle to LK, we show JL, the volt
age drop across resistor R l. This volt
age across R l has decreased. As a re
sult, of these changes, vector ML (volt
age across T2P) has swung clockwise 
so that the tube-grid voltage now lags 
by a much greater angle Z. The re
sulting relationship between the tube- 
anode and tube-grid voltage is shown 
in Fig. 55. Since the tube is kept from 
firing until point H, and passes current 
for only a small portion of each half 
cycle, the average current is much less 
than before. W e see that by increas
ing the inductance of X we have caused 
a corresponding decrease in current.

to the combined effect of the Il e  c o m D i n e u  c u c v - i  r  • p
type of load and the d e la y e d  ^ n n g ^ o f j

Fig. 68 —  Combined grid-circuit 
voltages, firing thyratrons at low 

heat

load cannot increase abruptly, bu t in
creases gradually to its maximum at H, 
and continues to flew until I. However, 
I is the same as point R where tube 2 
is fired by its own grid voltage from 
T2S-2, so the current now starts to flow 
through tube 2. This is merely a de
tailed way of saying that this inductive 
load draws current at a lagging power 
factor— the current wave lags about 45 
degrees behind the supply voltage wave. 
Since we fire tubes 1 and 2 at this same 
45 degree angle (the normal power-fac- 
tor angle of this load), a complete sine 
wave of current flows through the trans
former load.

tube 1. If the firing of the thyrafrons I 
is further delayed until a point about | 
135 degrees behind the supply vo tage 
is reached, current then flows as s o\sn 
by the shaded nortions in Fig. b i. fins , 
method of decreasing the am ount of cur
rent flow is just as effective as though 
the current were reduced by an auto-1 
transformer or a series resistor. When f  
used to control the current flow through 
tubes to a welding transformer, this | 
method is called phase-shift heat con
trol.

W hile the phase-shifting circuits just I 
described are quite satisfactory in the I 
Thv-mo-trol (thyratron motor control) I 
and most other pow er applications, we I 
need mere accurate means for phase- 
shifting tubes used for the heat control 
of resistance welders (such as spot or 
seam welders). L et us see how this | 
greater accuracy is provided by the cir
cuit used in a typical heat control. This I 
panel may be added to a standard igni
tron contactor so as to phase-shift the I 
ignitron tubes and provide variation of ij 
the welding current or “heat”

Circuit for W elder H eat Control

Power Control by Grid-Phase Shift
If we now retard or phase-shift the 

alternating current curves of grid volt
age so as to delay the firing of thyratron 
tubes 1 and 2 until a point is reached 
about 90 degrees behind the supply- 
voltage curve, Fig. 61 shows that the 
current starts to flow through tube 1 at 
point J. The inductance of the load 
permits the current to increase at the 
same rate (as before in Fig. 60), bu t the 
current has risen only as high as K before 
the alternating current voltage decreases 
at the end of the half cycle, letting the 
current die out a t L. There is no fur
ther current flow until tube 2 is fired by 
T2S-2 at point M.

W e notice that the height of the curve 
at K is lower than at H, but we now 
realize that this decreased current is 
not due to any grid control of the in
stantaneous current flow, but it is due

Fig. 62 show’s the basic circuit of the 
heat control. Notice tha t the thyratron 
tubes 5 and 6 are connected as an alter
nating current switch in series with the 
control switch of the ignitron contactor. * i 
W ith the control switch closed, ignitron §" 
tube 1 can pass current to energize the 
welding transformer, only when thyratron .
5 fires; tube 6 similarly controls ig-fr. 
nitron 2 .

In Fig. 62, the grid circuit of thyra
tron 5 includes two transformers instead k 
of the single one previously described.
So, before proceeding w ith Fig. 62, let’sj 
refer to Fig. 63 where we show a single 
tube whose grid circuit includes the sec
ondary windings of two separate trans
formers. Obviously, the voltage “A” which 11 
controls this tube consists of the com- (/J0 
bined voltages of T5S-1 and T2S-1. Here 
T5 is an ordinary transformer, connect
ed the same as the one shown in Fig.
49; its secondary-voltage curve is 180 Hig

( Please turn to Page 152)

Left ,  below, thyratron phase-shift heat control for resistance welders weighs 
50 pounds and measures 25 inches high, 22 inches wide and 14 inches deep

Right, a view of the thyratron phase-shift heat control unit w ith the hinged 
back panel swung out
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Use Raco 2 0  Shielded-Arc Electrodes

High-quality deep penetration single-pass fillet welds, 
and more of them per hour, are assured when you use 
Raco 20 Shielded-Arc Electrodes. And with these elec
trodes you can obtain the same top-grade production 
whether you employ direct current straight polarity or 
reverse, or alternating current.

The advantages of Raco 20 Shielded Electrodes are of 
greater importance now than ever before. W e  shall be 
glad to send you samples so you may test their out
standing performance. Just write

Raco 2 0  Conforms with the 

fo llo w in g  s p e c if i c a t io n s :  

A .W .S .— A .S.T.M . S p e c if ic a 

tion A 2 3 3 -4 2 T , Typ e  E -6 0 2 0 . 

U. S . Bureau of Ships S p e c i

fication 4 6 E 3  (INT) G r a d e  II 

C lass 2.

R E ID - A V E R Y  C O M P A N Y
■

D U N D A L K B A L T I M O R E  22 M A R Y L A N D
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Pittsburgh district open-hearth shop reduces charging door maintenance 
costs 90 per cent merely by removing solids ranging from 0.001 to 0.004- 
inch from river water used in cooling system. By-product coke producers 
also making preparation to employ filters for removal of tar and light oils

MANY open-hearth shops use raw 
river water to cool the charging doors 
of open-hearth furnaces. A certain 
amount of mud and silt is entrained in 
the water which find lodgement on the 
interior of the metal door frames. This 
sediment gradually reduces the cooling 
effect of the water flowing through the 
jackets until finally they bum  out.

At a plant in the Pittsburgh district 
where the life of open-hearth charging 
doors was rather short, the management 
decided to resort to filtered water for 
cooling purposes. Filters were installed 
in April, 1943, and after ten months’ 
operation, a reduction of 90 per cent 
in maintenance costs on open-hearth 
doors was experienced. So successful 
has been the operation that plans are 
being made to install a filtration system 
at its other plants for the same appli
cation.

Two filters each with a capacity of 
2000 gallons per minute were installed 
at the plant in question. They were 
manufactured by R. P. Adams Co., Inc., 
Buffalo. The main structure of the 
filter consists of a steel shell in which 
porous tubes are mounted between two 
rigid tube sheets. The only moving 
parts within the filter are the necessary 
valves located on either end of each 
tube for the purpose of segregating the 
tube in the cleaning cycle. Each filter 
tube possesses its own cleaning device.

By JO H N  D. K N O X
Steel Plan t Editor, STEEL

A valving arrangement on each tube is 
actuated by a simple control over a 
predeterm ined time cycle. The cleaning 
process is automatic and continuous, 
one tube backwashing after another with 
a predetermined lapse of time between 
each operation. The automatic control 
is equipped with adjustable means for 
varying the cleaning cycle to suit the 
general characteristics of the raw water.

No moving clearances are within the 
filter which assures that the degree of 
filtration will be maintained throughout 
its life and that no impurities larger than 
the pore size of the tube will be ad
mitted into the filter water channel. The 
main operating parts are installed be
neath the lower tube sheet and are 
readily accessible for inspection or serv
ice from the- pit within the founda
tion.

The filter will not perform on water 
pressure lower than 25 pounds per 
square inch inasmuch as automatic back- 
washing is dependent upon the pressure 
in the discharge line to effect adequate

Right, type of filter employed to 
remove solids

Below, water-cooled charging doors 
on open-hearth furnace

purging of the filter medium. Pressures 
from 25 to 100 pounds are adequate 
for keeping the filter medium clean with 
the automatic backwash feature.

A typical unit equipped with 26 tubes 
is controlled with an automatic cycling 
device for the backwashing of one tube 
at a time while the rem ainder of the 
25 tubes are filtering the required flow 
of water. Through automatic control 
air is adm itted to the feed line of the



ower or Process Piping Systems 
CRANE can equip them 100%

Pipe
Pipe Bends, Plunged 
and  Welded 

Automatic Stop Check 
Valves 

Pipe Supports 
Gaskets and  Studs 

Gate Valves 
Globe Valves 

Flanges 
Reducers

Screwed Fittings 
Flanged Fittings 

Welding Fittings 
Fabricated Piping 

Separators 
Gauges 

Safety Valves 
Steam Traps 

Unions 
Union Fittings

ONE STANDARD 
OF QUALITY

T h e  w hole system is more dependable  
because there’s one high s tandard  of 

q u a lity— adequate  fo r  the need— in  
every  p a r t .  In  C rane S te e l  G a te  

V a lv e s , f o r  e x a m p le :  S tr a ig h t -  
through ports m in im ize  turbulence, 

erosion, resistance to flow . Strong 
tee-head disc-stem connection, ball

bearing yoke, a n d  non-corrosive stem  
bearings assure smoothest operation.

Adequate stem pow er a n d  extra long 
disc guides m ake seating positive.

Steam Piping fo r  Double-Boiler Hook-up

ONE SOURCE OF SUPPLY. . .  ONE
RESPONSIBILITY FOR ALL MATERIALS

O nly a source as com plete as Crane can give you these advantages. 
For pow er, process, or any other p ip ing  system —not only the 
valves and fittings, but every part, from  pipe to gaskets and studs, 
are regularly available from  Crane. W here else, but in the w orld ’s 
greatest line o f  p ip in g  m aterials, could  you expect a selection  o f  
equipm ent that always m eets your n eeds—o f quality that’s always 
dependable? For, back o f it stands Crane C o.’s 89 -year leadership  
in the p ip ing  field. CRANE CO., G eneral Offices: 83 6  S. M ich
igan Ave., C hicago 5, 111.

VALVES • FITTINGS ‘ PIPE 
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Transversely slotted nut crimps on threading to provide
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“PANTS with pleats” for a bolt 
m ight be one way of describing a new, 
all-metal, self-locking device produced 
by Beach Precision Products Co. of 
Harrison, N. J. Known as the Cling- 
Nut, the fastener is actually a hex nut 
with deep slots milled alternately into 
opposite sides at intervals.

W hen screwed onto a bolt and 
seated firmly against the engaging sur
face, the nut is given an extra partial 
turn with the wrench. Top and bot
tom slots close, as in Fig. 1 of accom
panying diagrams, while opposed slots 
in center open wider than usual. Thus 
application of controlled pressure 
crimps several sections of the nut, 
forcing disalignment by harmlessly 
shoving several internal threads slight
ly out of phase.

The rather simple secret of the lock 
nut’s success as a fastener is the loca
tion on the nut and depth and width

of these slots, as is shown by Fig. 2 
where internal threads of the nut are 
in normal alignment with threads of 
the bolt. W hen started on the bolt, 
about two whole threads can be run 
up easily by hand before crimping 
pressure begins to be exerted on the 
first section. As the wrench starts the 
next turn decided torque pressure is 
required to engage the nut because 
the bolt is forcing normal alignment 
of threads in the sections preceding 
and following it. In this manner, each 
section is held, depressed, then suc
cessively returned to normal position 
on the bolt until the nut reaches a 
firm base contact, where, by the ad
ditional half-turn, it is locked tight.

Depending upon the selected height 
of nut, two or four uniform slots are 
milled in the body parallel to the base 
surface. Slots go only as deep as the 
top of the thread surface beyond bolt

depth; they divide the vertical height 
into 3, 5 or 7 equal sections. Construc
tion is such that nut may be removed 
and reused repeatedly, elastic fatigue 
of the m etal being the only limiting 
factor in its life span.

air cylinder beneath the tube under
going backwashing. The air moves the 
piston upward, closing off the raw water 
from the bore of the tube and opening 
the lower backwash valve, exhausting 
the water from the bore of the tube 
into the backwash pit. Pressure is im
mediately removed from the interior of 
the tube and permits the surrounding 
filtered water to surge back through the 
pores and wash out the materials through 
the backwash valve to the sewer. The 
water supply for this cleaning operation 
comes from the general filtered water 
supply within the shell and does not 
affect the specified delivery capacity of 
the filter.

The unit is capable of removing solids 
from 0.001 to 0.004-inch depending 
upon the grade and type of filter tubes 
installed. On river water service where 
large volumes of solids may be present 
during storm periods, the degree of filtra
tion normally is confined to the removal 
of solids between the range of 0.002 
and 0.004-inch and above. This is ac
complished by the use of a monel metal 
screen filter unit of great strength. Finer 
filtering mediums are employed for lake 
and reservoir service where the character 
of the raw water is more or less con
stant and the tubes are not called upon 
to handle large volumes of solids. This 
is accomplished by the use of a porous 
stone filter unit.

Considerable interest in filtered water 
for open-hearth doors is being shown 
by steelmakers and plans are being made 
for installing filters for this purpose in 
various districts. An Adams-type filter 
also has been installed a t a by-product

coke plant in the Pittsburgh district for 
removing tar and light oils from am
monia liquor. This has been so effective 
that five additional installations will be 
made in the next few weeks at by
product plants in Utah, Texas, Indiana 
and Ohio.

must understand practical considerations 
relating to production before they can 
apply the theory of design for satis
factory results.

Principles of Design 
In Various Materials

Forum To Study Postwar 
Materials Handling

Handbook on Designing for Quantity 
Production, by H erbert Chase; cloth, 517 
pages, 5Vi x 8Vi inches; published by 
McGraw-Hill Book Co. Inc., New York, 
for $5.

Purpose of this book, many chapters of 
which are by engineers whose activities 
center in various materials, is to  provide 
engineers, engineering students and others 
interested in design with as much prac
tical information on designing for quantity 
production as can be compressed within 
a volume of this size.

The first section is devoted to descrip
tions of methods of production in each 
available material, each by a specialist. 
The second portion is entirely by Mr. 
Chase and makes comparison of the sev
eral materials for a specific purpose, point
ing out the advantages of each in numer
ous applications.

Subjects treated are die castings, sand 
castings, screw machine products, stamp
ings, die forgings, hot heading, cold 
heading and plastics.

The book is intended not only as a 
reference by engineers engaged in design 
but also for students of engineering who

On the theory that planned materials 
handling is an essential element of 
planned production, Clark Tructractor 
Division of Clark Equipm ent Co., Battle 
Creek, Mich., is seeking to stimulate a 
more analytical study of moving mate
rials, beginning with their raw state 
through to delivery of finished products.

According to E. W. Clark, vice presi
dent and general manager, company has 
set up a Forum  To Study Postwar Ma
terials Handling which should contribute 
economic information valuable in formu
lating sound plans for industry’s peace
time program.

Questionnaire forms have been mailed 
to executives in every industry in which 
materials handling is a problem. These 
facts, assembled and compiled, will be 
used as a blueprint” for designing and 
building materials handling equipment 
engineered to fit the new needs of post
war industry.
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Concentrates Production
Mercury Products Co., Cleveland, has 

concentrated brass tum buckle barrel pro
duction on those with class 3 fit Output 
is running 600,000 units per month



Anti-Airca ft Gunners 
Boost Their Batting Average

MA N Y  so ld ie rs  n o w  learn 
ing h o w  to  k n o c k  enem y  

planes from  the sky w ith  anti-air
craft guns are g e tt in g  far m ore  
realistic train in g in  th is difficult 
art than those w h o  p racticed  it in  
the early part o f  the w ar. In  actual 
combat they’re re g is te r in g  m ore  
‘kills” w ith less  battle exp er ien ce . 

For today, instead  o f  firin g  at a 
relatively s lo w -m o v in g  c lo th  tar
get pulled by a to w  p lan e , an ti
aircraft trainees are s c h o o le d  to  
set their sights o n  sp eedy rock et  
targets w hich  flash across the sky  
from unknow n and varied  an g les , 
at the pace o f  fast fighter p lan es.

R o ck et targets are u nique p ro 
jectiles, but they are h ou sed  in  a 
f a m i l ia r  m a t e r ia l— W E L D E D  
STEEL T U B IN G — and it’s part 
o f  our w ar job , as fabricators o f  
th is versatile  type o f  tub ing, to  
m ake ca sin g s for  rock et targets. 
T h ou san d s o f  “ Standard” tubes  
fo r  th is p u rp ose have already  
g o n e  forth— and thou sand s m ore  
are o n  the way.

D e s p it e  it s  s iz e ,  
th is  w ar assign m en t  
d o es  n ot em p loy  a ll 
ou r capacity. W e are 
in  p o s i t io n  to  ta k e  
o n  ad d ition a l ord ers

for W ELDED STEEL T U B IN G  
in  various shapes and sizes . . . 
and w e a lso  have eq u ipm en t avail
able to  h and le m ore contracts for  
U p set Steel F org in gs, both  tubes  
and so lid s . W e w ill be g lad  to  
con su lt w ith  you  o n  any p rob lem  
you may have in  either o f  these  
classification s. W rite, w ire or  
te lep h o n e for in form ation .

★  ★  B U Y  W A R  B O N D S  ★  *
'Ac Complete T ube Stocks M ain ta ined  by 

STANDARD TUBE SALES CORP., One Admiral Ave., Maepeth, L. I., N. Y.
LAPHAM-HICKEY COMPANY, 3333 Weit 47lh Place, Chicago, III. 

UNION HARDWARE A METAL CO., 411 Eact Firtl Street, Lee Angelee, Calif.
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IN DUSTRIAL
broad range of rake and

The user faces, bores ana

1U' b, “  ° ?  '" d  rS e s “ n 
£ f  “ “ bide“  »<= “P P M
where a high grade finish is re q u ire  or 
cast alloy tips may be used for heavy . 
roughing operations.

Because the bodies are made of Mee- 
hanite, which has great damping capac
ity, usual operating speeds can then 
be higher, chatter is reduced and tip 
life prolonged. This type of metal has 
a coefficient of expansion diat is closer 
than steel to that of carbide. This helps 
to make possible a superior bond be
tween body and tip.

EQUIPMENT

Metal Cutting Saw

New  Bullard Mult-Au-Matic Capable of
Handling Larger Size Components

TO SPEED machining of component 
parts of airplane engines, marine power 
units, tanks, transmissions, etc., a larger 
size Mult-Au-Matic than heretofore 
made by Bullard Co., Bridgeport, Conn., 
has been introduced. The new 34-inch 
Mult-Au-Matic incorporates new prin
ciples which are necessary for the pro
duction of these larger parts. The ma
chine— entirely new and very massive— 
is provided with a number of labor sav
ing features, such as power-operated 
chucks and push-button controls for tool 
slides. It will accommodate work up to 
34 inches in diameter and up to 23 
inches in height.

Six heads— two at each working sta
tion, each with independent feed works, 
and each providing vertical, horizontal, 
or angular motion, make it possible to 
accomplish with three working stations 
what formerly required six working sta
tions. All heads are counterweighted 
hydraulically with an adjustment to give 
more and less weighting. A specially 
designed indexing and locking mechan
ism gives smooth indexing and provides 
rigid positioning and locking of the car
rier at the completion of the index. Push 
button controls for actuation of the tool 
slides simplifies tooling operations. For
ward or backward motions are obtain
able. Hydraulic feed “kick-out” at each

Milling Cutter Bodies

feed works prevents carbide tool break
age when the machine is stopped in un
completed cuts.

An adjustable column, carrying the 
tool heads permits moving up and down 
of all six heads as a unit. Being able 
to adjust the heads closer to the work 
eliminates excessive head and tool over
hand, thereby increasing tool rigidity. 
Change-over from low to high work is 
quickly accomplished on the same m a
chine. Flexibility of speed ranges has 
been stressed and a dual speed range 
gives low speed with more power for 
slow, heavy cuts, or high speed for the 
smaller diameters. This is so designed 
that one or two spindles may be in low 
speed while the others are in high range 
or vice versa. At the loading station is 
located a fluid motor drive used to jog 
the spindle for targeting and indicating 
purposes.

Peerless Machine Co., Racine, Wis., 
announces improved m etal cutting 
saws. A hydraulic micro-set length gage 
is mounted on the conveyor to accurately! 
gage the length of cut. Feed pressure isl 
adjusted by vernier finger-tip screw con-i 
trol and can be selected to the accurac; 
cf ounces. The oil capacity of the feei 
unit has been increased 75 per cent, 
O ther features are the four sided saw 
frame which completely surrounds the 
blade and the work and the backing 
plate support. This plate backs-u 
die blade to perm it the application of 
maximum feed pressure with minimum 
strain on the blade. The eight bearing' 
on which the saw frame and guide travel 
have beeen enlarged. Bearings have 
ground and renewable inserts. The frame 
is balanced in its reciprocating trave 
by dual hydraulic cylinders and the 
driving red is connected in line with the 
center of the saw frame. Driving force 

centrally applied and by increasin;

III
I

the chip capacity 60 per cent fewe:

To facilitate the application of the 
correct milling cutter to a particular 
piece of work, Farrel-Birmingham Co. 
Inc., Ansonia, Conn., has developed 
milling cutter bodies of Meehanite which 
can be machined with allowance for 
carbide or cast alloy tips within a

clean-up periods are required. All parts] 
are readily accessible for easy cleaning 
and adjustment. The 7 and 11-inclj 
models can be converted in any shop 
for handling a single bar or a nest of bar^ 
or tubes and are availabble in a variet; 
of models and sizes.

Spike Type Box G rab
A new spike type box grab has been 

developed by Palmer-Shile Co., 796 
South H arrington avenue, D etroit 17J

( A l l  c l a i m s  a r e  t h o s e  o f  t h e  m a n u t m t u n ? *  i~>f

r  t e



S E A M LE S S  M ET A L TU B IN G
f l e x i b l e  a s  a  b l a c k s n a k e  w h i p

H I M

O '

The tubing is American Seamless Flexible Metal Tubing— 
the most reliable type of flexible metal conveyor obtainable 
where absolute tightness is essential. Because it is jointless it 
is, in effect, a flexible pipe.

Applications are practical in literally thousands of places 
in industry. Typical functions are illustrated on this page:

1. For conveying steam.
2. For conveying liquids and  gases.
3. For absorbing vibration.
4. For connecting misaligned or moving parts.
5. For protecting electrical wiring.

Our technical department is experienced in designing flex
ible metal assemblies for specific applications. If you have a 
particular problem, maybe we can be of assistance to you. 44102

cd tte to e ca fi

A M E R I C A N  ME T A L  H O S E  B R A N C H  
O F  T HE A M E R I C A N  B R A S S  C O M P A N Y

CĈ N dA Subsidiary cj Anaconda Copper Mining Company 
General Offices: W aterbury 88, Connecticut 

In Canada: ANACONDA AMERICAN BRASS L t d . ,  New Toronto, Ont.



I N D U S T R I A L  E Q U I P M E N T

which is recommended for use in grab
bing, holding and lifting large export 
boxes, heavy boxed machinery or any 
similar boxed merchandise on which 
spike grips may be used. The gripper 
plates are fitted with replaceable cone 
headed spike bolts.

Four models are available in capaci
ties of 1000, 2000, 3000 and 4000 
pounds respectively. The grab may be 
used on boxes up to 5 feet wide and 
the heavier the load the tighter the 
hold. Chain length is adjustable.

Signal Switch
Mosebach Electric and Supply Co., 

1170 Arlington avenue, Pittsburgh 3, 
now offers a heavy-duty signal swatch for

sure switch on receiver opens a solenoid 
controlled valve to admit cooling water 
to compressor which is not started until 
water flows through it and into the sight 
flow, completing circuit with the elec
trode. If for any reason w ater supply 
fails, compressor will not be started, or if 
operating, will be stopped immediately. 
It is also available as Type U for use 
on unloading compressors which insures 
that cooling w ater is flowing before com
pressor starts. I t stops compressor or 
sounds a warning alarm if water supply 
fails.

safe and efficient underground haulage. 
The switch is wired in series with the 
signal lights so that if one fight fails the 
entire system fails. I t is designed for roof 
or rib mounting and can be conveniently 
operated without leaving either motor or 
trip. The extra heavy contact jaws and 
switch blades will stand rough usage.

Compressor Control Unit
To protect water-cooled compressors 

against the damaging overheating that 
results if operated without cooling wa
ter and a t the same time to prevent un
necessary and costly waste of water in 
those many installations where cooling 
water is left running all the time, the 
Johnson Corp., Three Rivers, Mich., has 
developed a new compressor control, 
Type M. I t  operates only when water 
is actually flowing through it, thereby

guarding against failure of water supply 
from any cause whatsoever and permits 
safe use of automatic water cut-off 
valves. The control consists of a sight 
flow fitting, mounted in the water dis
charge pipe of the compressor which 
serves as a holder for a metal electrode. 
W hen pressure in the receiver falls be
low the predetermined level, the pres

136

N. Y. I t  is designed to facilitate con
sistent welds by holding true heating; 
value of w eld current constant for any 
heat-control setting w ithout requiring I 
continual manual adjustment, the I
predeterm ined heat-control setting for a 
particular job has been made on the

Marking Machine for 
Curved Surfaces

By installing a set of standard non- 
adjustable cradle rolls and a socket-type 
mandrel fixture to support and locate the 
part in the proper marking position, the 
marking of curved surfaces is accomp
lished as the last operation after tire unit 
is completely assembled and inspected.

W hen a numbering machine with a 
sight index control is placed in the mark
ing head of the machine and adjusted to

proper marking depth, a part is marked 
easily at every forward and every return 
stroke of the machine.

Characters are changed by turning the 
knob at the right of the numbering head 
and twirling the wheels to desired ir
regular or consecutive numbers. Inter
changeable with the numbering head is 
a holder which carries a marking die 
for impressing other specifications and 
changes are made by the removal of a 
single hollow-head screw. This machine 
is being manufactured by Acromark Co., 
9-13 Morrell street, Elizabeth, N. J.

Current Compensator
A new current-regulating compensator 

for resistance welding machines is an
nounced by the electronic control section 
of General Electric Co., Schenectady 5.

/ T E E

compensator no further adjustment is re
quired. I t will hold the welding cur
rent to a variation of plus or minus 2 
per cent under the same conditions 
which w ould cause the unregulated weld
ing current to vary plus or minus 20 
per cent. This unit consists of an elec
tronic control circuit which automati
cally retards or advances the firing point 
of the ignitron tubes used to control 
the current, thus holding it constant re
gardless of line voltage changes or weld
ing conditions. Housed in a sturdy steel 
enclosure the compensator can be read- 
ily m ounted on or near the welding ma
chine. I t can be applied to most Gen- ^  
eral Electric resistance welding controls 
which incorporate the phase-shift meth- J t  s  
od of heat control. m SM

Current Interruptor
Dynatrol, a new device for the higl] 

speed, arcless current interruption of in-j 
ductive d-c circuits is announced by 
Sciaky Bros., 4915 W est Sixty-seventlj 
street, Chicago 38. I t is designed td 
replace magnetic contactors formerly! 
used on resistance welders of the electro-!
magnetic stored energy type. Dynatro 
interrupts the charging current withou 
arc and thus reduces maintenance, in-
creases the efficiency of the system anc 
because of shorter charging time, 
in 20 per cent greater operating speedi 
It is essentially a high speed, single polef 
interruptor, the contact points of whicll 
are shunted by a bank of capacitors I 
Movable contacts open with a high ác-l 
celeration so tha t a t any instant theyj 
have separated sufficiently to prevent 
discharge while the primary current : 
directed to the capacitors. I t is avail-! 
able on all Sciaky stored energy welders 
up  to and including 50 kilowatt. finis'

Finger Chuck
A new Airgrip two-jaw compensating 

finger chuck is being offered by Anker] 
Holth Mfg. Co., 332 South Michigaijj 
avenue, Chicago 4. These chucks, madd 
in various sizes, are furnished for seconc 
operation work which must be concentric! 
with the locating surface within extreme 
close limits.



To aid the Army and Navy Air 
Forces in their winterization pro
gram, a sp ec ia lly  im pregnated  
type of VIM leather packing for 
aircraft hydraulic use was devel
oped more than a year ago.

After exhaustive tests on shock 
struts in arctic regions, it was 
adopted by the Army and Navy 
for all combat planes. Orders piled  
in, taxing our production facilities. 
To meet the enormous demand for 
this vital material, our Aviation 
Packing Department was enlarged, 
and has tripled its former output.

All planes are now "winterized" 
for safe flying, and with our in
creased manufacturing capacity, 
it is possible for us to offer this

same type of improved packing 
to industry generally.

These are "V" packings, impreg
nated with synthetic resin, making 
them impervious to any type of 
oils used as the hydraulic medium. 
They can be used almost univer
sa lly  for this purpose — for low  
pressures, or up to 16,000 PSI, and 
at temperatures from minus 65° 
to 175°F.

M anufacturers of hydraulic  
equipment will undoubtedly be 
interested to test these packings 
against the types now being used. 
For data on this new aviation type 
packing, ava ilab le for the first 
time to industry, write our Leather 
Engineering Department.

E. F. H o u g h t o n  & Co.
303 W. LEHIGH AVENUE, PHILADELPHIA

Sales and Service offices in  a ll p rincipa l cities

-these VIM aviation-type  
leather packings



"fin g e rtip "

c o n t r o l

1.— E a ch  o f  th re e  sw itches 
assem b led  in  a  s tro n g , ligh t, 
d u s t- t ig h t  case, consis ts  o f 
tw o  b u tto n s , assem b led  as a 
u n i t .  O ne sw itch  con tro ls  
th e  tra v e l o f  th e  cran e  along 
th e  ru n w a y ; a n o th e r  con tro ls  
th e  m o v e m en t o f th e  ho ist 
a lo n g  th e  s ingle beam  o f  th e  
c ran e , w hile  th e  th i rd  sw itch  
reg u la te s  th e  u p  a n d  dow n 
m o v e m en t o f  th e  hook.
2.— E a c h  b u tto n , as i t  is 
p ressed  in w ard , m akes  5 
e lec trica l c o n ta c ts , co rre 
sp o n d in g  to  5 in d e p e n d e n t 
speeds in  e a ch  d ire c tio n  o f  
ro ta tio n .
3.— E m erg en cy  s to p  sw itch  
lo c a te d  a t  low er en d  o f  a s 
sem b ly  opens a ll c ircu its .

m e a n s  f a s t ,  a c c u r a t e  

l o a d  h a n d l i n g

Shepard N iles Electric Cranes & H oists go to  
work on the toughest handling jobs by sim ply  
pushing a b u tton . Loads are lifted , conveyed, 
deposited—sw iftly  and safely—rehandling is  
elim inated—operating costs m aterially  cu t.

W ith dependability and accuracy, Shepard  
N iles selective, 5-speed, p u sh -b u tton  control is 
m aster of every crane or h o ist m ovem ent, 
w hether accelerating or decelerating.

Shepard N iles Single B eam  Cranes are avail
able in  “ P u sh -typ e” , “ H and-racked” and 
“ M otor-driven” types of crane propulsion, in  
Over-running, Inner-running or U nder-run
ning construction . Capacities from  X  ton  to  10 
tons.

M AINTEN ANCE M A N UA L — FREE O N  REQUEST.

D escribes m ain tenance of Shepard N iles 
Cranes & H oists— am ply illu strated  w ith  
line and sectional drawings. 106 pages.

Automatic Arc Welding
( Continued from Page 1°3 ) 

moved by drilling with a 3-lip drill at 
about 100 revolutions per minute on the 
gang drill shown in Fig. 7.

About 6 minutes is required for the 
operation, which could just as well be 
handled on an ordinary drill press. How
ever, this particular machine happened 
to be available and well suited, since the 
two heads can be used to drill two 
hubs simultaneously.

Sizing H ub: W hen this roller was
first pu t into production, the end sections 
of the hub were expanded a few  thou
sandths before spooling. But this was 
abandoned in favor of a cold sizing 
operation, done after spooling. Accord
ingly, the next operation is to size the 
hub to provide uniform close tolerances 
for pressing on the cup-and-flange sub- 
assemblies. Fig. 8 shows die setup for 
this job. A massive 500-ton press re
duces the outside diam eter of the hub 
a few thousandths— just enough to as
sure uniform final size of all the hubs.

F inal Assembly: Fig. 9 shows first
step in final assembly. Here a cup-and- 
flange subassembly is being pressed on 
the end of a hub in a 3-post worm-gear- 
drive press of 8 tons rated capacity. 
This type of.m achine is particularly well 
adapted to press assembly work since 
the entire area in front and on both 
sides of press is unobstructed, providing 
maximum ease in mounting and locating 
parts for assembly.

Fixture Assures Correct Position

Fixture used consists of a heavy plate 
with hole large enough to permit entry 
of hub whose lower end then rests on 
base of press. Now the two halves of 
a separable or split ring are placed 
around the hub, the cup-and-flange sub- 
assembly positioned on top of the hub 
and the press operated to force it on the 
hub. Fixture limits movement, auto
matically assuring correct final position. 

The same setup is employed for press-
ing on the other cup-and-flange subas-
sembly after the first has been welded,.

pre<
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since the hole in the plate is large enough
to perm it passage of a cup. Only change 
necessary is to adjust height of plate 
above press base to compensate for added ç j 
distance of overhanging cup then already, 
w elded in position.

Automatic W elding: Probably one of -
the most im portant factors assuring low i 
production cost of this assembly is the > 
well engineered autom atic welding of 
the final assemblies. The same type o f ’ 
automatic welding head as in Fig. 3 ist^jj 
found throughout this line. In this de- “**1 
sign of head, the welding wire is notchedijQ- 
slightly to mesh with two drive rolls , 
which are connected through a differen- -?5se] 
tial gear set to two electric motors run- V'i ̂  
ning in opposite directions. Tlrus when " 
both motors run a t same speed, the drive 
rolls stand still.

The “up” motor, that tending to drivelUUfji. 
the feed rolls in a direction that lifts 
the wire from the arc, is a constant "%} „



PRECISIO N  COLD ROLLED

THINSTEEL
• p recision  con tro l a s su re s  d u p lica tio n  

off a ll d e s ire d  physical ch a rac te ris tic s
I Another advantage of versatile CMP Thinsteel is the 
"fide range of tempers available. Beyond the standard 
tempers it is possible to provide any unusual temper be
tween dead soft and full hard—and duplicate it in coil 
after coil. Perhaps your fabrication problem could be 
eliminated by utilizing a special temper planned for your 
tequirements. It may mean plenty of savings, too.

Because CMP is a specialist and the pioneer in precision 
cold rolled strip steel you will find extensive know how 
*id complete cooperation in helping plan your material 
specifications.

the cold m eta l  PRODUCTS CO.
SUBSI DI ARY OF THE  COLD ME T A L  PROCE S S  CO,  

Y O U N G S T O W N ,  O H I O

GI VE S  MAXI MU M P R O D U C T I O N  P E R  TON



S E M I S I L I C A

B R I C K

Steadily maintained temperatures between 2200°F and 2700°F 
cause vitreous spailing of clay fire bricks. Shutdown and tem
perature changes are hard on Silica Bricks.

R IC H A R D  C. R EM M EY  SO N  CO.
H E D L E Y  S T R E E T  &  D E L A W A R E  R IV E R

P hilade lph ia ,  Pa.

R E

’S e d T c “ s. «ïhee ,r c ° :„ d  t a »
;peed controlled by arc voltage.at a sp

W hen arc tends to increase in 
arc voltage rises, “down motor voltage

a „A k  fed into the arc to 111 increases and rod is te a  .iibe
Thus it is possible to mam-1»»compensate. ». *—  — , ., ,

tain automatically any arc lengt 1 de
sired throughout quite a wide range» 
merely by adjusting a rheostat m the# 
“down” motor circuit.

First of these units on the final as
sembly line is pictured in Fig. 10, where ; 
the operator has just completed setting 
it up to make w eld “C”, Fig. 1, A 3-jaw 
self-centering lathe chuck affords means,|g|Z60 U 
for rapidly mounting the work in the fix-' 
ture, while a motor and speed reducer ¡foil*«! P  
mounted below rotates the work and fix-.,,) sulphur f 
ture. ¡¡if combiii«!»

W eld “C” is completed in 60 seconds,; 
arc time, using some 350 amperes 
welding current and 3 / 16-inch diam eterptairt 
welding rod. Incidentally, all the weldsjt tl ehitrf 
are made with this same size wire. .jpromotiiig th'

Conveyor Handling: The various weld-P® ^ 01 
mg stations in this final assembly line arerioii of thi 
interconnected by short sections ofi tidespiead i 
gravity roller conveyor like that in F ig ^  k legal 
11. These conveyors also provide ataeinma 
bank of work ahead of each station as iu; txl loads, 
Fig. 13.

From Fig. 11, conveyor leads to an 
autom atic welding station where weld 
“D ” is made w ith 350 amperes in about.
60 seconds, the  setup being very sim-,, 
ilar to that shown in Fig. 13.

m o re  (

W eld “E ” Is Next Step

E Y

W ith the first cup-and-flange assem
bled and welded, the other subassembly 
is pressed on other end of hub in same 
presses shown in Fig. 9. Then weld “E ” 
is made as in Fig. 12. An autom atic-® 3̂  
welding head is not used here b e c a u s e f u r  
there is not sufficient room to get past ->Mnol 
the first cut to make the weld “E ”. Ac-^nonfen 
cordingly this weld is made by hand, us-!!i®oftl 
ing 250 amperes and heavily coated Vs-3®faces of 
inch rod, the fixture being set to make 
a complete rotation in about 90 seconds, ^  ( 

Final weld “F ” is made in the auto- 
matic setup in Fig. 13. Note fixture is ^  
arranged to tilt the work so this fillet tsral 0j] en 
weld can be made in the most .efficient 
position— the horizontal. Here again ^ ^ ^
350 amperes is sufficient to complete the S i r  o r  i
weld in about 60 seconds, arc time. ^

Inspection: Making w eld “F ” fin- h
ishes the welding sequence. After all 
slag remaining on the welds has been Hj, 
chipped off, the completed roller is in- 
spected and dimensions checked in the 
setup in Fig. 14. O perator is using a ,
go-no-go gage which checks distance be- ~ "
tween two cups and depth.

Outside dimensions of cups and
amount of runout are checked by swing- 
ing two dial gages up against the outer 
surface of cups and rotating the roller »¡JN 
unit in this same setup, Fig. 14. TheiJ^I* 
two dial gages and frame on which they 
are m ounted can be seen just to th e ty ^ i 
right of the roller in Fig. 14.

Finish Machining: The only machin
ing necessary on the completed roller is

140 / T E E

RM Brand Semisilica Bricks are the answer to many such furnace 
problems.
Use them in furnaces where temperatures are maintained high 
enough, and long enough, to cause "First Quality Clay Bricks” 
or "Super Duty Bricks” to "Vitrify and Spall” or to "Shrink and 
Deform,” yet where shutdowns 
or severe temperature changes 
prevent satisfactory perform
ance of silica bricks.

Crosscut of fire brick showing the spoil
ing of one brick due to vitr.fication and 
the absence of spoiling in the RM brick 
which did not vitrify.

In STEEL M ILLS :

For H eating, R eheating, A n
nealing and H eat T reating  Fur
naces, O H  R egenerators, Blast 
Furnace Stoves, Soaking Pits, 
etc. In  the roofs, w here spall- 
ing  failure is m ost prevalent, 
they perform  their greatest 
service.

In MANY INDUSTRIES:

Such as Chemical, Ceramic, 
Zinc Smelting and o ther indus
tries w here continuous heats in 
the tem perature range of RM ’s 
are required  for their processes.



F LU ID  ¿POWER 
F N G IH E F M N Q

at p o i i i t ^ ^ n a A e ^ ^ ^ ^ ^ F ig ^ ^ ^  These 
include facing the end of each cup to 
establish overall length of roller, facing 
each end of hub to give final hub length 
and machining two diameters inside each 
end of the hub for bearing seats.

All these finishing operations are done 
in one setup on a double-ended ma
chine. None of the dimensions are criti
cal except the two bearing seat diameters 
which must be held to 3.190/3.188 and 
3.1492/3.1482 respectively, the latter be
ing equivalent to 3.1487 inches plus or 
minus 5/10,000-inch.

Sulphurized Cutting Oils
( Continued from Page 105) 

amount of sulphur which can be dis
solved or combined with mineral oil is 
limited. The problem of how to extend 
the limits aroused the interest of a num
ber of postwar investigators who studied 
the effect of elevated temperature as a 
means of promoting the reaction between 
the sulphur and hydrocarbon molecules.

The extension of this research prom pt
ed the widespread interest which can 
conveniently be regarded as the third 
stage. Increase in machine tool speeds, 
in cutting tool loads, in toughness of 
metals and the necessity for greater pre
cision all contributed to the arousing 
interest.

When more dependable cutting oils 
were required, more dependable meth
ods of making them had to be developed. 
All this work considered sulphur as a 
fundamental component and assistant to 
effectual cutting tool cooling.

Sulphurized cutting oils are not a cure- 
all for metal-cutting difficulties. In fact, 
certain conditions and some metals pro
hibit their usage. For example, highly 
sulphurized oils are not suitable for ma
chining brass or nonferrous alloys due to 
the active nature of the sulphur which 
causes the surfaces of these metals to 
turn black.

In other words, the nature of the cut 
and the type of metal are the dominat
ing factors. Briefly, the addition of sul
phur to a mineral oil enables better heat 
transfer, more rapid cutting and smooth
er surface finish on steel.

In turn, whether or not a cutting oil 
should be transparent depends upon the 
advantages pertaining to being able to 
observe the cutting process as the work is 
turned against the edge of the cutting 
tool. Draining of the oil from the tool 
*s an important item in connection with 
visibility. Consequendy, the effects of 
reduced viscosity upon cutting ability 
were investigated. Oils of this nature are 
especially adapted to machining of low, 
medium and high carbon steels as well

the several types of alloy steels so 
necessary in the design of precision and 
heavy-duty machinery.

Subsequent research in connection with
phurized oils indicated that there was 

Probably some relationship between the 
corrosive tendency and the way in which 
me sulphur is dispersed in the oil. It 
Was noted that the corrosive nature of a

FLUID POWER.  Confine fluid in a 
closed system , apply power at one 
end, and you deliver power instant
ly  at the other end.

T h at is F luid  Power— based on 
hydraulics— the 1944 w ay to get 
work done. A ny kind o f  work—  
hard or easy, brutal or delicate.

Y ou can step Fluid Power up or 
step it  down— to lift a tank or wind  
a w atch. Y ou can m ake it fit the 
job . Y ou can flow it  around corners 
and into tight places. You can regu
late it , by valves, w ithin precise 
lim its.

T R A N S M I T T I N G  FLUID P O W E R .
Fluid  Power is transm itted through  
tubes; it  needs no shafts, gears, pul
leys or belts.

W hen a system  o f tubes is used  
to transm it F luid Power, it  calls for 
wrinkle-free bends, leak-proof fit
tings, precise operating va lves, flow  
w ithout obstruction. I t  gets to be 
an engineering job.

FLUID POWER ENGINEERING.T h at’s 
been Parker’s business for tw enty  
years— designing Fluid Power tub
ing system s, engineering them , 
building valves and fittings, and 
m aking fabricating tools. Often we 
do the fabricating, too.

Today, you ’ll find Parker-engi
neered Fluid Power system s in 
refrigerators and bombers, in chem 
ical plants and locom otives— every
where in industry.

LOOKING AHEAD.  W ith at least one 
eye on the future, w ouldn’t you  like 
to talk this through now with a 
Parker engineer? N o  m atter what 
you m ake, or w hat kind o f  m achines 
you operate, you are likely to find 
some interesting possibilities in the 
Fluid Power idea. An interesting  
booklet, giving you more facts 
about Fluid Power, w ill be sent on 
request. Address Parker Appliance 
Co., 17325 Euclid A ve., Cleveland  
12, Ohio.

[P/A\
A P P L I A N C E  C O M P A N Y  

C L E V E L A N D  • L O S  A N G E L E S

F L U I D  P O W E R  E N G I N E E R I N G

141



#  If your metal fiiiishing requirements call for exacting process 
and production control. If you could use the many advantages of 
a full automatic machine, at a fraction of the cost of such 
a machine, then you will want to investigate the above combi
nation developed by Udylite's engineers.

The first cost of this set-up is amazingly economical. Their f le x i
b i l i ty  in converting from one use to another is new to the field. 
The clean and rinse cycle may be changed without altering 
plating time and one Udylite Automatic Rotary Conveyor, oper
ating a clean and dry cycle, can serve a number of plating 
semi-automatics, each plating a different type of part.

It sounds too good to be true but it's a fact. We will be glad to 
discuss it with you.

T H E  U D Y L I T E  C O R P O R A T I O N

C hicago 12 
1943 W alnut Street

1651 E . G rand B lv d .,  D etro it  11, M ich .
Long Island City 1. N. Y.

11-16 44th Drive
Cleveland 3 

4408 Carnegie Ave.

sulphur cutting ou c u u »  ^
heating the oil sufficiently ^  oil
free sulphur to react w idi the
to form products which 
ing.

The metal removed by a drill, p  arnng 
tool or milling machine cu er 
with the process for each metal. The 
power in drilling is usually ig er n 
that of turning or planing because of 
the friction occurring betw een the chips 
and the flutes of the drill as they are 
removed from the hole, and because of 
the action of the chisel edge of the drill. 
In  milling the average power consump
tion is higher because of the removal of 
the chips w ith very small average thick
ness. The chart prepared by O. W. Bos
ton of the University of Michigan and 
shown as Fig. 3, on page 104, is of in
terest in this regard.

In many operations long stringy chips 
are objectionable as they tend to mar the 
work surface, cause congestion of the 
machine parts and are difficult to re
move.

Hardness Reduces Cutting Speed

The hardness of steel reduces the cut
ting speed for a given tool life almost 
directly as the hardness is increased as 
shown by the chart (Fig. 4) also pre
pared by Professor Boston. Thus the 
cutting speed for a 50-minute tool life 
of mill annealed SAE-4340 steel when 
being m achined w ith a feed of 0.0127- 
inch and depth of cut of 0.050-inch, is 
about 136 feet per minute. For the 
same steel hardened to give a brinell 
hardness of 492, the cutting speed for a 
50-minute tool life is only 28 feet per 
minute. The brinell hardness increase 
is from 1 to 2.5 while the cutting speed 
is reduced from about 5 to 1. The cut
ting speed for any value of tool life for 
various values of hardness can be deter
mined from this chart.

The cutting speed greatly influences 
the quality of the machined surface, 
even independently of the size of cut, 
tool shape, and other cutting conditions. 
In  cutting a steel a t low speed, the fin
ish is usually poor. Under these con
ditions a  high rake should be used, a 
light feed, and a cutting fluid consist
ing of an oil containing sulphur or chlo
rine. As the cutting speed is increased, 
the finish becomes better. For each 
structure a cutting speed is obtained at 
which the built-up edge disappears, the 
cutting edge actually scrapes the work 
surface and produces a keen cut or 
burnished surface. The speed at which 
this superior finish is obtained varies not 
only w ith the type of steel cut, bu t with 
the structure of the steel. This speed 
is lowest for the hardest metals, and 
highest for the softest metals.

Under normal cutting, such as when 
high speed steels are cutting at moderate 
speeds, cooling is believed to be the 
primary function of the cutting fluid so 
that aqueous solutions or emulsions are 
more desirable. These cutting fluids 
should be applied a t relatively low tem
perature, such as from 80 to 110 de-

SEMI-AUTOMATIC PLATING MACHINE

llc u i c a n 't  b e a t -tlU i

F L E X IB IL IT Y , CONTROL a n d  ECONOM Y  
in  M ETAL F IN IS H IN G

UDYLITE'S AUTOMATIC 
ROTARY CONVEYOR w ith  the UDYLITE
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Pressed from 0.500" steel, heavy flanged 
sleeve bearings similar to the one shown 
above are held to tolerances of ±.001" 
both inside and outside o f the barrel and 
have a finish specified in micro inches 
(before silver plating). Previously, such 
bearings have been machined from tub
ing at a cost nearly 50% greater than the 
price of Presteel stampings.

Worcester Pressed Steel stampings made 
by carefully controlled press operations 
producing uniform parts to tolerances of 
thousandths of an inch or less have 
helped many manufacturers to lower 
costs and improve their products. Our 
engineering and production experience 
is at your disposal. Mail samples or 

prints to—

S T E E L  C O .

W o r c e s t e r  6 ,  M a s s a c h u s e t t s  

A L L O Y  S T E E L S  A N D  O T H E R  M E T A L S  C O L D  F A S H I O N E D  S I N C E  1 8 8 3

E S  $ E D

143

C l o s e  T o l e r a n c e s  o f  P r e s t e e l  S t a m p i n g  C u t  C o s t s



• A C E ^ ^ W I R E

C lJ T  production costs 

by purchasing p a g e  Shaped Wire—produced to  

your own special requirements, p a g e  offers you  

the accumulated experience of m any years c f  

manufacturing and research facilities.

A discussion of your program with p a g e  might 

well mean the development of your basic ideas 

to a definite saving in your product.

p a g e  will welcome the opportunity to plan 

with you. Get in touch with us in ample time 

so that, when we all get the “green light,” we 

will both be ready.

p a g e  Shaped Wires are supplied in Carbon 

Steels, Armco Ingot Iron, Stainless Steels in 

end sectional areas up to .250" square and in 

widths up to % inches.

PA G E STEEL AND W IRE D IV ISIO N
M onessen, Pa., Atlanta, Ch icago, Denver, Los A ngeles, 

N ew  York, Pittsburgh, Portland, San Francisco

In Business fo r  Y our Safety

A M E R I C A N  CHAI N & CABLE C O M PA N Y , Inc.
BRIDGEPORT • CONNECTICUT <

grees Fahr., in large quantities
high velocity. foprl<! and

Table I shows the speeds, feed 
rake and relief angles recom mended by
O. W. Boston for high speed milling 
cutters of the production type over 3 
inches in diameter.

Long Range Research

Laboratory research procedure in the 
study of sulphurized cutting oils was 
planned with long range objectives. It 
was especially fortuitous tha t the re
search chemists as a whole subconscious
ly anticipated wartime priorities on cer
tain of the base materials. I t simplified 
materially the production of the sul
phurized cutting oils now in such great 
demand by the war industries. This re
search procedure was planned as follows:
1. Study of Existing Cutting Oils

(a) Make-up and components
(b) Cutting ability on standard ma

chine tools
2. Study of Base Materials

(a) Dependability of source
(b) Location of source
(c) Use in existing cutting oils
(d) Patent coverage
(e) Behavior in service, as to

1. Odor
2. Sludging
3. Separation (stability in stor

age)
4. Discoloration of work or tool

3. Methods of Preparing Suitable Cut
ting Oils
(a) Effect of chemical composition
(b) Effect of pressure
(c) Effect of tem perature
(d) Effect of time

Service Performance Studied

Concurrent w ith laboratory research 
the cutting effects of various types of 
experimental cutting oils was observed 
on thread cutting machines, turret lathes, 
and other heavy duty tools.

In conjunction w ith field research, it 
was concluded that cutting oil perform
ance in actual service should be studied 
from the several angles in which the tool 
operator is most interested, i.e.:

1. Cutting ability
(a) Tool life
(b) Surface finish

2. Protection against rusting
3. Ability to resist smoking or fogging
In the final analysis, a cutting oil is

measured by its cutting ability, assum
ing that it meets the other requirements 
as to nonsludging, freedom from objec
tionable odors and freedom from sul
phur precipitation.

Proof testing for cutting ability was 
studied in the laboratory on thread cut
ting machines, observing and recording

(a) Noise or squealing
(b) The degree of smoothness of the 

thread
(c) Tem perature rise during cutting
The life of a m etal cutting tool is

measured by the num ber of pieces which 
can be cut, threaded or shaped before 
the cutting edge of the tool becomes 
sufficiently dull to require redressing.
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YOU CAN OPERATE THIS "ROUGHNECK" PUSH BUTTON
The R O U G H N E C K  is  b u ilt  l ik e  "MR. 
FIVE BY FIVE" —low , squatty, and hugs  

the ground. There's p lenty of bearing  
area, so ihai"off center" b low s don't 
rock it on its base.

A nd if you  miss the "button", those  
rounded slop ing shoulders let the 
im pact slide sm oothly off.

Of course the R O U G H N E C K  im
m e d ia t e ly  r e s p o n d s  to g e n t le  
treatment, too — just enough finger  
pressure to m ake contact is enough.

F E A T U R E S  —
S i lv e r- to - S ilv e r  B u t to n  

type , D o u b le  B reak  Con tacts .

L a rg e  e le c tr ic a l c le a ra n ce s . 

B ak e lite  In su la t in g  Parts .

S c r e w d r iv e r  r e m o v a l a n d  r e p la c e m e n t  
of a l l  p a r ts .

OFFICES IN PRINCIPAL CITIES

T Y P E  " D "  H E A V Y  DUT Y  
P U S H  B U T T O N  U N IT

Í 3 JTHE CLARK CONTROLLER C0.((£
1146 EAST 152 nd ST. CLEVELAND. 10. OHIO
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C hain  by  S. G.
T ay lo r C hain  Co., 

H am m ond , Ind .

A C om ba t C orresponden t m ak ing  “ ro u n d s” on  a  fo rm er 
Jap-held  island  in  th e  Solom ons, w i d e  w o r l d  p h o t o

Often aided by 
C h a in s m ade from

K E Y S T O N E

As one soldier said . . .
“A Jeep is a hybrid cross 
be tw een  a m o u n ta in
goat, an army mule, and a water bug . . . just point
its nose where you want to go and it’ll get there!”

When the going gets really tough, special tire chains 
made from Keystone wire help the Jeep grab a surer 
footing. This is one of the thousands of war uses for 
Keystone wire—including many parts of the Jeep itself.

When war pressure is lifted, Keystone wire will again 
become available for civilian production . . .  in a bigger 
and better way. Significant new uses for wire will help 
many wide-awake manufacturers “get the jum p” in 
the postwar civilian market.

KEYSTONE STEEL & WIRE CO.
P E O R I A  7, I L L I N O I S

Special Analysis Wire 
for All Industrial 

Uses

S e l l  y o u r  S C R A P  
a n d  b u y  

W A R  B O N D S

Obviously a cutting oil which will ex 
the tool life is most desirable.

The surface finish is affected by t ie  
rake angle of the cutting tool, t i e  eP 
of cut, the friction between the c ip an 
tool, and the plastic or elastic properties 
of the m aterial being cut, along with 
the cutting quality of the oil.

Pipe thread cutting afforded an ex
cellent means of observing the lubricat
ing and cooling properties of an oil with 
respect to the operating conditions out
lined above. In turn, it afforded a means 
of evaluating any oil under test accord
ing to tool life, smoking, surface finish, 
odor, chip sticking and discoloration.

The ability of a cutting oil to prevent 
rusting of a freshly machined steel sur
face is influenced by the w etting proper
ties of the oil. A cutting oil of good 
w ettability and oiliness is to be preferred 
to one which tends to creep from the 
metal surface to leave bare spots exposed 
to oxygen and moisture in the air.

A good cutting oil m ust be of suffi
ciently high flash and fire test to resist 
smoking and fogging when exposed to 
the increased surface tem peratures de
veloped during cutting.

The smoothness of the cut surface is 
generally agreed upon as being an ex
cellent criterion as to the suitability of 
a cutting oil. The “lead abrasion” meth
od afforded an interesting means of com
paring cutting oils quantitatively as to 
their influence on surface finish and ef
fective tool life. Some earlier investi
gators had studied methods of measuring

(1) power used in cutting
(2) cutting tem perature
(3) tool life tests
(4) current shop practice

Surface Smoothness Tested

The “lead abrasion” method however 
has proved to be more dependable. It 
involves study of the surface finish when 
a pencil lead is passed over a certain 
linear distance of the surface, the re
sults being recorded in terms of inches 
of w ear of the lead. Any restriction in 
free flow of the chips across and away 
from the rake of the tool causes erratic 
results in the lead abrasion readings 
and usually produces inferior surfaces.

Reproducibility is highly important 
in connection w ith such a test. A heavy 
duty tu rret lathe was uspd to good ad
vantage in developing the method of 
procedure by making a cut on the end 
of a piece of lap-welded or seamless 
steel pipe. The roughness of the cut sur
face is measured in terms of inches of 
lead worn off when the pencil-lead abra
sion apparatus is passed over a definite 
linear distance of the surface. The lead 
abrasion apparatus provides for keeping 
pressure on the pencil-lead essentially 
constant regardless of the w ear on the 
lead. The force necessary to exejrt pres
sure on the lead point is developed 
through an air cylinder and piston.

Experience w ith sulphurizing mineral 
oils has indicated that when sulphur and 
mineral oils are in,' intimate contact, 

-  Ihfre is a gradual ohanBfa in ^ j j .  bg’
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K n o w  w h e r e  th a t  p o s tw a r  p la n  o f y o u rs

o u g h t to

PROCESSES

NEW

EQUIPMENT

A c t u a l l y  it must start w ith  electrica l w ir in g . . .  adequate 
w irin g! N o t  because w e  th in k  s o —b ut sim p ly  because  
electric  en ergy  — electric-m otorized  p ow er —is g o in g  to  
p lay  an even  b ig g er  ro le in  p ostw ar production . A nd  you  
can ’t take fu ll ad vantage o f  it  w ith o u t the r igh t w irin g .

U n d ou b ted ly  you  w a n t to  sw in g  your p lan t in to  p eace
tim e p rod uction  q u ick ly  after the w ar. Y ou’ve g o t p lans  
for that —and for m odern ization  . . . im provem ents . . . 
p ossib ly  expansion .

W ell, m ore and better w ir in g  w il l  h ave to com e first. 
A nd  n o w  is the tim e to  p la n  for i t —in  advance. Ju st about 
the m ost v a lu a b le  m en  you  cou ld  ta lk  to  today are your  
electrica l contractor and a p ow er en g in eer from  the local 
u tility  p lan t. Bring them into the advance planning stage.

Unwired  p la n n in g  w il l  cost 
you  a w h o le  lo t  m ore than  
planned wiring! M226

HELP BRI NG V I C T O R Y  S O O N E R . . . B U Y  MORE WAR BONDS.

A N A C O N D A  W I R E  
& C A B L E  C O M P A N Y

25 Broadway, New York 4 . . .  Sales Offices in Principal Cities 

Ana^ hdA

lO i f a d  a n d  C ô fy ie A  X m e d  O fÇouA  / ¿ d tîa n .



'
WAR PLANTS • OIL REFINERIES • MILLS 

.  MINES • TRANSPORT SYSTEMS •
POWER PLANTS • Achieve F  

Peak Efficiency Through ?
Proper Mo/n tenance 

o f Bui ldings  
and Equip- 

ment

f j o
w d u d ttia l management w e ll recognizes the need  

fo r  proper maintenance of plants a n d  equipment, in order to in
sure a continuous flow  of v ita l w a r production.

But with many key men in the armed forces, managers, engineers and 
executives do not always have the time or help to check and re-check 
the multitudinous details involved.
Right here, CAREY is performing a vital role. Our nationwide engi
neering and distribution organization is working hand in hand with 
plant managers and engineers throughout the country—checking 
plants and helping to solve problems of efficient, economical repair 
and maintenance.
A nd Carey P rod ucts, in w ar plants th rou gh ou t the nation  are righ t 
n ow  g iv in g  the d ep en d ab le , lo n g - life  serv ice  that has m ade the C AR EY  
nam e fam ous for over 7 0  years.
If you have a problem involving adequate, economical maintenance of 
plant buildings or equipment, send for book “Proved Protection 
Against Wasted Profits.” Write Dept. 71.
THE PHILIP CAREY MFG. COMPANY, Lockland, Cincinnati, Ohio

D e p e n d a b le  P r o d u c t s  S in c e  1 8 7 3

P A R T I A L  LIST OF
C a reyd u ct A ir  C on vey in g  
System s con se rve  m etals 
e n d  increase  e ffic ien cy .

(c i^ V
-Va sb est o s-a

O v e r  J 9 0 0  L ib e rty  Sh ip  e n 
g in e s  are  C a rey  in su la ted .

ASPHALT-^ASBESTOS-MAGNESIA
P R O D U C T S

IN THE NATION’S SERVICE

H eat In su la tion  sa ve s  fu e l 
in  p o w e r p la n ts .

BUILT-UP ROOFS

AIR-CONVEYING DUCT

WALL BOARD AND 
SHEATHING

PIPELINE FELT

ROOF COATINGS 

INDUSTRIAL FLOORING 

EXPANSION JOINTS 

HEAT INSULATIONS

ASBESTOS O il ABSORBENT Bui7, . Up Roof,  pfovW.  

CORRUGATED ASBESTOS-CEMENT ROOFING A SIDING «'•«»'•er protect,on.

havior as the tem peratures ar ^  ^ j n l y  
Thus at low temperatures, sulphur
a question of the solubi 1 ^ j  tem _ 
in the oil, while a t  more ingredi-
peratures, particularly ^  6 ten,p£iratures 
ents are maintained at the question
for a considerable p e r i o d , so_ 
of interaction aocompanie - ,  • .u
lution of sulphur in the oil. du rin g  toe 
early development of sulp ur 
extensive investigational w I
ried out involving:

(1) Study of methods of incorporat
ing sulphur in light viscosity min
eral oils

(2) Investigation of reasons for sludge 
separation during storage

(3) The most effectual processing tem
perature

(4) The potential benefits of air blow
ing to reduce the corrosive ten
dency of the finished oil, by re
moval of volatile acid by-products

(5) The benefits (if any) which might
accompany redistillation

During the course of the research the 
following factors were considered as im
portant:

1. The performance of sulphurized oils 
vs. sulphurized oil bases blended 
w ith straight m ineral oil.

2. The suitability of sulphurized fatty 
oil vs. sulphurized fatty oil base 
blended w ith sulphurized and un
sulphurized m ineral oil. The fatty 
oils included prime lard oil, cotton
seed oil, No. 1 lard, rapeseed, 
whale and castor oils.

3. The effect of viscosity by using 
light vs. heavy m ineral oils.

4. The merits of various deodorants in 
masking odor and preventing sedi
mentation.

It is the function of the cutting oil to 
interpose and maintain a suitable film 
between the working face of the cutting 
tool and work; also on the clearance side. 
The basic principle of lubrication holds 
true in that conversion of solid friction to 
fluid friction is absolutely necessary to 
prevent prem ature w ear-out of metal 
parts moving with respect to one another.

Sulphur facilitates the obtaining of 
this objective. But sulphur cannot be 
added at random to a petroleum  oil. Ex
haustive research has proved that the 
manner of compounding and the nature 
of the materials to be compounded are 
the salient factors.



m o u s  a At Your Service. . .

46 YEARS of Steel Casting Knowledge

ompoi

In the field of steel castings, experience is a great asset. But so 
are advanced foundry methods, engineering techniques and com
pletely modern facilities—and PSF has them too. The war years have 
brought great advances in materials and practices, and PSF has been 
in the thick of these developments in its work for Ordnance and 
the Navy, and for the railroad, steel and heavy machinery indus
tries. When the time’s right, let us turn this progress to your profit.

ut —1 experience

backed by 
complete and 

modern 
FACILITIES

9379

STEEL FOUNDRY CORPORATION
G LASSPO RT, PA.

Sales Offices: n e w  y o r k  • P h i l a d e l p h i a  • W a s h i n g t o n  a n d  C h i c a g o
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'■ ' (  C O K E  O V E N  E Q U I P M E N T S

C O A L  CHARGI NG 
CARS

Atlas coal charging cars are preferred 

equipment on most ovens because they 

are designed to suit operating condi

tions exactly, and include those design 

features which insure dependable op

eration with low maintenance.

ATLAS COKE OVEN EQUIPMENT
Clay Carriers •  Charging Cars •  Door Machines 
Coke Guides • Quenching Cars and Locomotives

Two NE Steels i
P a n e  l l 8 )  < T « i( Continued from rag

, . nie balance be- ¡jp
Taken as a whole, 0f the #s

tween strength ana shown in
AMS-6320 and 6322 steek, 
diese tensile tests■ comparabl*
have a high quabty steels listd  0
to any of the other a U J  ^  ^  J
tor comDanson. 111 , AO  r
hardness between 28 and 48 rockwell C. ^

Im pact Properties: Three-notch Izod js
im pact test s a m p l e s  were ma e up rom , 
each steel, hardened as 0.430-inch square *£ 
bars, ground to f i n i s h e d  dimensions and t JJ 

broken in impact. Tests were made at ^  
hardnesses of 24 to 52 rockwell C in ^  
4-point hardness increments, using three 
test samples a t each hardness. The re
sults of these 144 tests on 48 test bars are 
shown graphically in C hart No. I l l  with 
Izod im pact strength plotted against tem- — 
pering tem perature. The average values 
a t each hardness can be found by re- - 
ferring to Table III, in w hich they are 
compared w ith other standard alloy 
steels a t the same hardness.

The curves indicate tha t the impact r  
strength of AMS-6320 steel is consider- — 
ably higher than th a t of AMS-6322, at 
any tem pering tem perature, due largely ___ 
to the lower hardness of the AMS-6320 
steel. There is one point, 44 rockwell 
C, a t which AMS-6322 has the higher 
hardness, bu t a t all other values the 
AMS-6320 steel does actually have the 
higher Izod im pact strength, although 
the difference is not as great as would 
seem to be indicated by the curves. — ■

Good Im pact Strength

The AMS-6322 steel averages as high 
in im pact strength a t all hardnesses as 
the other alloy steels used for compari
son. The AMS-6320 steel, however, 
shows exceptionally high values in the 
hardness range betw een 28 and 40 rock- 
well C. This steel seems to be espe- - - 
cially well adapted  to parts requiring 
shock loading. Similar results have, 
been noted by other investigators.

Torsion Tests: Test bars were made * y
up from both  steels, heat treated as 
0.530-inch gage diam eter, ground to >.s 
finished size and tested in torsion. The 
test size used was 0.500-inch gage di
am eter and a 2-inch gage length. Tests '  
were made a t hardnesses of 24 to 52 
rockwell C in 4-point hardness incre- 
ments, using three test bars at each hard- '  
ness. The results of torsional strength, 
yield point in torsion, and degree of twist 
per inch at^ failure are shown graphically 
in C hart No. IV, where torsional prop
erties are plotted against tem pering tem
perature. All tests were made by slow 
loading. These values are also shown
tabulated in Table TV. . .  . m comparison ,
w ith three other alloy steels that had 
been previously tested in the 
manner.

same

The curves showed AMS-6322 to hav. 
higher ultanate torsional strength an. 
higher yield point in torsion, bu t a lowe 
value in degrees twist at f-,;l u. 
the AMS-6320 steel a t all i 

^tem peratures. The d i f f e r e n c f T k s

*1keATLAS CAR & MFG. CO.
e n g i n e e r s  m a n u f a c t u r e r s

1 1 0 0  I V A N H O E  R D.  C L E V E L A N D ,  O H I O ,  U.  S.  A ^



w r ^
noticeable when the values are com
pared at the same hardness, bu t the 

A8) AMS-6322 steel had slightly higher
Cancel strength values and the AMS-6320 steel 
ity ol i showed high ductility values a t the same 
is sW hardnesses. Both steels compare favor- 
;e that t ably with other steels tested in a sim- 
>, com,, ilar manner and shown at the same 
i steelst hardness. The relatively high ductility 
> true r of the AMS-6320 steel is easily noticed 
®t«hpin these results.
WtHtjj Additional Properties: While other
enuJe-. tests on these steels have not been com- 
lAKhi;, pleted in our laboratories, preliminary 
1 dines, tests and results reported by others have 
sfe’iffiiled to the following:
3- wbi The machinability of these two steels 
¡msirj.. ¡j very similar to that of other low 
bits. 9 alloy steels of the same carbon content, 

both as regards surface finish and cutting 
! OatSiK speed.
y - -S The fatigue properties of these two

• steels seem to compare favorably with 
~ -  other steels which they were designed
- : r—2 to replace.

CTVJ- | ' ’— •
Low-Temperature Properties

ate fiat I # ...
25 a . The low-temperature impact proper

ties of AMS-6320 steel have been re- 
jgj-, ported to be very good, and those of

AMS-6322 steel at least as good as the 
\ .b.V _ alloy steels that it was meant to replace. 

These high impact strengths at low tem- 
peratures would seem to indicate that 
the AMS-6320 steel would be a desir- 

’ _ able alloy for use in airplanes at high
altitude.

¿bv iifi The welding qualities of these steels
have not been thoroughly investigated, 

ict Sraa largely because a steel of lower carbon 
content but the same alloy content 
seems preferable for work of this type. 

~ ,. NE-8630 showed good welding charac-
Bisedl,l teristics.

Incidentally, a review of the litera- 
7 ture on NE steels of the same analysis
. confirmed many of the results listed in

d to H  thisrePort:
Conclusions: It has been concluded

- -r-cri ^ at the two steels listed, AMS-6320
and AMS-6322 (NE-8735 and NE-8740) 

f 1 have heat-treating characteristics and 
" _ jg physical properties equal to the alloy 
' steels they were designed to replace. 
'm M  1116 AMS-6320 steel (NE-8735) can 
a<re Is? ! U5eĉ  as a replacement for such steels
^  ¡ v  as SAE-2330, 3135, 4135 and similar 
t y & \  aUoy steels. The AMS-6322 steel (NE- 
ujsatsi1 8T40) can be used as a replacement for 
3rgrii.c! SAE-2340, 3140, 4140, 4640, 5140 and 
d degree similar alloy steels, and for some uses 
imm °̂r k*sher alloy steels such as SAE- 
' 3 5  «40, 3240 and 6150.

However, since, like food, the proof 
of the pudding is in the eating, so is 

— e Proof of the quality of the above 
in co®?“® dependent on the service life of 
eels actual parts made of them and the work 
¡a the * °f testing these steels is not yet com

pleted. The evidence shown indicates 
6322 #1 the sendee tests will verify the pre- 
treagth * ®ehon that these steels will be a valua- 
but a 1̂  ® addition to our list of alloy steels
railure 80 at they will remain after the pres- 

teffi?I|^4emergency ceases to be the deciding 
re is *  ctor-flii, tf]° H p r t in n  o f cteMg

330 s t e H
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. . . b y  building standard
DELTA DRILL PRESS units into this
triple-operation machine
Here is a typical illustration of how 
your engineers can devise a high- 
production special-purpose unit 
built around standard low-cost Delta 
machines — eliminating the neces
sity for large, costly special ma
chines that may become obsolete 
with the next change in product 
design.

This triple-operation unit, made 
up of standard Delta Drill Press 
parts, reams and seats the end of an 
81 mm. projectile—taps a large size

hole and finally taps a small size 
hole. The three tools are changed 
in rapid succession in a quick-acting 
chuck, and a stop rod automatically 
reverses the motor and backs out 
the tool.

Probably your own engineers can 
develop simple, safe, satisfactory 
production-line units along similar 
lines — using stock-model Deltas 
in units, batteries, and special set
ups. Investigate! Write for your 
free copy of the "Blue Book.”

MA.-7

140 case histories from war-production — 
in Delta’s new 76-page "Blue Book”

Ingenious combinations of low-cost stock-model Delta 
tools — devised by production men in America’s leading 
war plants. This new free book pictures and describes a 
wide range of applications — actual detailed case his
tories which give your production men a ru n n in g  start 
on your own special problems.

T H E  D E L T A  M A N U F A C T U R IN G  CO .
703E E . V ienna A ve., M ilw aukee 1, W isconsin

P lease send m e m y free copy o f you r new  76-page 
B lue B ook, an d  ca ta log  of low -cost D elta  to o k .

W*
N am e .. ..P osition -

Company „

A ddress__

City--------- _(___) S tate—



L I T T E L L
AUTOMATIC CENTERING

R E E L S
•  PRODUCTION in Uading industrial plants is being speeded up and quality of output 
sustained by feeding coil stock from Littell Automatic Centering Reels. Easy to load 
•nd unreel, Littell Reels center coils ond insure a free running loop of stock, regardless 
•f weight of coil. Shown is the No. 3G motor-driven unit, coil capacity of 300 lbs. Takes 
colls max. width 6Î4", max. O.D. 48", I.D. 8W  to 21". Other Littell Reels, motor-driven 
er plain, in capacities of 100-lb. to 20,000 lbs. Littell makes a ASK FOR 
complete line ef Peeds, Straightening Machines, Air-Blast and BULLETINS
Pret-Vac Safety Valves and Pickers, etc. Request details.

Industrial Electronics

( Continued from P°Se
128)

with  the supply I
degrees out of P^as® 5  ̂ This volt- 

shown in '»• ,  HiVio fromvoltage, as shown i n  * »S- tube from F  
age of T5S-1 p r e v e n t s  t n e  ^

passing current. ^ n s fo rm e r  T2S-1 P
In Fig. 63 the o th e rtran  ^  ^  .  I

supplies a voltage , 0f these trans-
™  Notice  t o  *  

the voltage of T5S-1 is an ordinary sine 
wave, but T2S-1 furnishes a narrow 
voltage peak which is high enough to f t  
force the tube grid positive for just a #  
small part of the half cycle, this brief w 
voltage peak fires tube 5. If we can 
change the position of this peak, we also 
change the point in the half cycle where ( I? 
tube 5 fires. The natural question is— „hi 
how do we produce the voltage peak of 0  

transformer T2, and how do we change ' 0  
or move its position?

The Peaking Transformer m
Transformer T2 is a special design of &  

transformer called a “peaker” or peak- Jj, 
mg transformer; it has very little irOD ^  
in its core. W hen its primary winding 
is connected across an alternating cur- j /  
rent voltage, its m agnetic flux does not (.j 
follow the usual sine wave (dotted line); 
instead, the flux curve is flat during j 
most of each cycle, as shown (solid line) . 
in Fig. 65. This flat line represents the 
maximum flux which can be held by the MCi 
small am ount of iron, which becomes 
“saturated” a t a very low value. If we 
now recall tha t the secondary or output 
voltage of any transformer is produced 
by a change of flux, we see why this 
transformer produces no secondary volt
age during those periods when the flux 
is constant (f lat) .  However, at that in- 
stant when the flux changes from above ill 
the zero line to below the zero line, the inti 
normal amount of secondary voltage is US 
produced, but it exists for such a short 
time that it appears as a peak. Notice «is 
that this peak is located close behind ipc 
the point where the wave of primary lull 
voltage crosses the zero line. (For those '0  
who question why the flux curve crosses (15 
the zero line so nearly in phase with iJu 
the supply voltage, instead of at the 1̂ , 
usual 90-degree lag, we explain that the ite 
primary of this certain transformer op- ¡t{j 
erates in series with a large internal re- ¡sfo 
sistance, so that the magnetizing current 
(and flux) is influenced by this resistance, . 
and flows more closely in phase with (U 
the supply voltage.) So, in Fig. 63, if % 
the voltage applied to the primary of t|j' 
T2 is in phase with the alternating cur- ^  
rent supply, the voltage peak of T2S-1 
appears very near the beginning cf the 
half cycle. However, if we phase-shift T2 
(by applying to its primary a voltage £  
whrch lags the alternating current sup
ply voltage), the peak of T2S-1 occurs ^  
later in the half cycle of supply volt- t. 
age, as shown in Fig. 64

Operation of the Complete Circ
Returning to the c o m p l e t e  circ ,

Fig 62, we now understand that t„
is fired by the voltage peak 0f T2R
its grid circuit. Notice ih _    the nri

F.J. LITTELL MACHINE CO.
4165 Ravenswood Ave., CHICAGO 13, ILL.
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FASTENERS

■P/u; PPckew
7 9 , 7  EAST 7 9 TH STREET « CL E VE L AND 4, O H I O
Wor e hoos e s :  Chfcogo,  Ph i l ade l ph i a ,  New York,  Los Angel e*
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T2P of this peaking transformer con
nected in the upper part of Fig. 62, 
which is a phase-shifting circuit some
what like that of Fig. 56. This new cir
cuit (Fig. 62) uses a variable resistor R30 
for adjusting the phase angle of the volt
age applied to T2P; meanwhile capacitor 
C13 remains constant. If R30 is turned 
until all its resistance is shorted, then 
T2P is connected directly across part of 
T5P (connected to the alternating cur
rent supply); the voltage peak of T2S-1 
then occurs near the beginning of the 
half cycle.

If R30 is now turned so as to insert 
some resistance, the corresponding vec
tor diagram (Fig. 66) shows that the 
voltage applied to T2P here leads the 
supply voltage by perhaps 135 degrees. 
However, by properly connecting the 
secondary leads of T2S-1, we obtain the 
voltage peak at a position about 45 de
grees behind the supply voltage. As pre
viously shown in Fig. 60, firing at this 
45-degree angle may provide approxi
mately a complete sine wave of cur
rent flow through the tubes, or full “heat” 
at the welder.

When we further increase the resis
tance in R30, the peak of T2S moves 
to the right, or occurs later in the half 
cycle; tube 5 fires later, passes less av
erage current and causes less “heat” at 
the welder. This condition is shown 
in Fig. 67.

Grid Capacitor Action
Notice that Fig. 67 shows the voltage 

of T5S-1, 180 degrees out of phase with 
the anode voltage of tube 5. As a fur
ther precaution to prevent tube 5 from 
firing at point A, we insert R19 and C9 
in the grid circuit, as shown in Fig. 62. 
By “grid rectification” (one-way current 
flow from grid to cathode, as described 
in a previous article), T5S-1 forces cur
rent through R19, charging C9 so that 
it is more negative at the grid connec
tion. The result is shown at B in Fig. 67, 
where the grid potential has been made 
so negative that tube 5 cannot fire ac
cidentally. When tube 5 does fire, be
cause of the T2S-1 voltage peak at C, 
current flows through tube 5 into the 
ignitor of ignitron 1, but flows only long 
enough to fire the ignitron. The shaded 
area of Fig. 67 represents the com
bined current flow, first in the tube 5, 
immediately followed by ignitron 1.

If we now turn R30 to insert all its 
resistance, the peak of T2S occurs very 
late in each half cycle, as shown in Fig. 
68; the shaded area shows the decreased 
current flow which results in very low 
heat at the welder. We see that by 
taring resistor R30 we can gradually 
control the amount of tube current and 
*e welder “heat”.

Accurate Heat Obtained by Peaking 
Transformer

For the control of resistance welders,
e greater accuracy provided by the use 

0 peaking transformer is very impor- 
tant. In Fig. 62 notice that Hie tubes 
cannot pass current to the welder until

e control switch is closed. Regardless 
0 when this switch closes to start each

STOP ERRORS 
START COST RECORDS RIGHT!

0  Bridging the gap between weighing and bookkeeping 
...TOLEDO PRINTW EIGH gives you indisputably 
accurate printed records o f each weighing operation.
Simple —  even with green help, long hours, greater 
fatigue and wartime speed—PRINTWEIGH keeps weight 
records straight.
Rapid — puts accurate, printed weight records in the 
operator’s hand with split-second speed!
Dependable— prints BIG figures. . .  unmistakably big... 
on thick tickets. . .  on large or small sheets. . .  on strips 
. . .  with extra copies.
Accurate—backed by more than 20 years o f Toledo Re
search and Engineering in weight-printing. Thoroughly 
proved throughout industry, Printweigh is adaptable to 
scores o f weighing operations. Toledo Scale Company,
T o le d o , O h io . . .S a le s  an d  Service in  181 cities.

TOLEDO

PRINTWEIGH
SCALES
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C i  Æ  O  i t  FORK
L n  I v  I V  t r u c k s

Move m aterial fastir to point of use

64

Floor space conserved by high 
stacking. Time saved by quick 

handling. Write for New Vest Pocket Catalog.

C L^ R K  T R U C T R flC T O R
d i v i s i o n  of c u m  i q u i p m i n t  COMPANY

BATTLE  C R E E K ,  M I C H I G A N ,  U . S . A .

Feed ’em right 
and
they’ll do

BETTER  
W O RK

W h e n  it comes to air oper
ated equipment, overfeeding with full 
line pressure not only wastes air but 
often interferes with efficient produc
tion. With a pressure regulating valve 
for each individual machine it ’s easy 
to find the right working pressure, cut 
down compressor load, and get better 
work. Pneumatic presses, riveters, air 
chucks, spraying equipment, pneu
matic cylinders, and similar air oper
ated equipment may each need a dif
ferent operating pressure; different 
jobs on the same machine may require 
different pressures.

With a Hannifin Air Pressure Regu
lating Valve for each unit the right 
working pressure is obtained at a turn 
of the adjusting screw. The exclusive 
piston type design oftheHannifin Pres-

sure Regulating Valve provides sensi
tive, accurate regulation, large volu
metric capacity, and adjustment over 
the entire working range from 150 lbs. 
down. Sound design and precision con
struction mean long life with mini
mum maintenance. Three standard 
sizes, 3/g, Vs, and %  inch for compressed 
air service up to 150 lbs. sq. in. initial 
pressure. Write for Bulletin 56-S.

HANNIFIN
MANUFACTURING COMPANY
621-631 S o u t h  K o l m a r  A v e n u e  

C h i c a g o  24,  I l l i n o i s

Sh°7oint of m e1 !separate weld, Fig. - point v.«,
the tube cannot fire at a y voltage peak
half cycle except where ^  ^ necessary
exists, as a t A or B. 1 utain consistent
feature in order to 0  (j i a t  the heat
welding results. VVe not 0nly an
control described p r° ' varying the
accurate stepless mean more cnn-
welder “heat” but gives m0J & COn welder neat , . starting suc-
sistent weldmg resuh ^  ^  ^  
cessive welds at 
on the voltage wave.

Part 7 in this series will show how 
the ability of electron tubes to rectfy 
and to gradually control or change the 
current flow through gaseous tubes 
(phase-shift) makes possible a versatile 
electronic motor control.

Combustion Gas Turbine
( Continued from  Page 110) 

means, such as a motor, is required. This 
is necessary as the air for combustion is 
supplied to the combustor by the com
pressor. W hen the unit is in operation 
the energy to drive the compressor comes 
from die expansion of the products of 
combustion in the gas turbine.

In the simple cycle operating at 1200 
degrees Fahr., the products of combus
tion (gas) contain some 600 per cent 
excess air. This gas is expanded in the 
turbine and exhausted to the atmosphere. 
No interm ediate fluid is used as in the 
steam cycle, where fuel is burned and 
releases chemical energy as hot products 
of combustion which pass through a 
steam boiler to generate steam for the 
steam turbine. The steam generator, or 
boiler, is the biggest single element in 
the steam power plant. In the gas cycle 
a compressor and combustor replace the 
boiler, resulting in a m uch smaller and 
more compact power plant. Because the 
simple open combustion gas cycle does 
not require cooling w ater, no steam con
denser such as used in the condensing 
steam cycle is needed.

The closed cycle offers a method of 
increasing the maximum capacity of the
open cycle. The volume of the working '
gas is inversely proportional to the ab
solute pressure. If the pressure is mul
tiplied by  10, the size is divided by 10.
In the closed cycle, the circulating work
ing gas is at a relatively high pressure 
and reduces the physical size of compres- | , 
sor and turbine. To reduce the temper- ! 
ature of the gases before they enter the 
compressor, cooling w ater is required. 
The heat exchanger in which the gas 
is cooled before it enters the compressor 
is called a gas precooler. The amount 
of heat given up to the coolin'1- water 
is equivalent to that removed in the con
denser of a steam unit of equal capacity. 
The quantity of cooling w ater required 
will be less, as a higher w a te r tempera
ture rise is permissible.

A closed cycle system under develop
m ent by Westmghouse uses a separate
gas turbine and compressor to pum p up 
the cycle on which the main gas turbine
and compressor operate w- \  " 
of around 600 pounds DPr PleSf M
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RED GIANT LIFTRUCKS 

HYDRAULIC and TRACTION  

ELEVATORS

Re v o l v a t o r  CO.
Designers and M anufacturers of 
Material H and ling  Equipm ent 

Since 1904 

391 86th St. N orth  Be rg en , N . J .

pressure of around 150 pounds per 
square inch. The main gas turbine and 
compressor would be small as they op
erate at high pressure. This cycle is 
internally fired, the products of combus
tion passing through the gas turbines 
and main compressor. Enough make up 
air is continually supplied to maintain 
pressure and support combustion. It is 
supplied by a compressor which is driven 
by a second gas turbine.

The possible applications of the gas 
turbine are many. Ranging from a 
simple open cycle for small capacities 
to a closed cycle for very large ratings 
it offers wide possibilities. For example:

Locomotives: The simple open gas 
cycle requires no water. It has low 
weight and small space requirements 
combined with simplicity. With an effi
ciency of 20 per cent at 1200 degrees 
Fahr. and the expected low maintenance 
of turbine drives, it should prove a good 
power plant for a locomotive. The in
ability of the gas turbine to operate in 
reverse makes either electric drive or the 
development of a satisfactory reversing 
gear necessary for this application.

Airplanes: For relatively small power 
outputs, such as required by the airplane 
industry, the gas turbine operating at 
high speed and high temperature to 
obtain maximum rating per unit weight 
of material, has real possibilities.

Ship Drives: The combustion gas cy
cle offers efficiencies equal to the best 
modem marine steam power plants, 
which have overall efficiencies of ap
proximately 25 per cent. Weight and 
6pace requirements of equipment are a 
real factor in this application. The gas 
cycle eliminates the steam generator and 
steam condenser. The advantage in 
weight and space undoubtedly will favor 
the gas cycle, despite the gas compressor, 
the regenerator heat exchanger, and the 
large gas turbine. The requirement of 
astern operation in marine service handi
caps the gas turbine, except as an electric 
drive.

Power: General application of the
combustion gas cycle in the power gen
eration field will probably not take place 
until the problems in connection with the 
use of coal as a fuel are solved. The 
successful development of the closed 
cycle is necessary if units of very large 
capacity are to be built. The maximum 
capacity for which units can be built in 
the open cycle will include the majority 
of industrial applications. There are 
many special applications in the power 
generation field in which the open gas cy
cle will possibly find early application. 
Examples are: Emergency standby serv
ice, and low first cost units on the ends 
of transmission lines.

Processing: In the industrial field
where both power and process steam are 
required the gas turbine has possibilities.
It fits well in those applications where 
the steam required is relatively small 
in relation to the power load. This is 
different from the extraction steam tur
bine where large quantities of process 
steam per kilowatt are necessary to 
attain a comparatively efficient cycle.

You also  k now  th a t a good b e
ginning in d ica tes a good en d 
ing. H en ce th e  im p ortan ce o f  
good, p recision-m ade fa ste n 
in g  d ev ices, from  on e source  
o f  s u p p l y  — S T E R L I N G  
B O L T  C O M P A N Y  . . . b o lts , 
n u ts, screw s, r iv e ts  and  w a sh 
ers o f  every  ty p e , for every  
purpose.

S T E R L I N G ’S  f a s t e n in g  
c o n s u lta t io n  se r v ic e  is  a lso  
ava ilab le  w ith o u t ob liga tion  
to  h elp  so lv e  you r fa sten in g  
problem s. W rite to d a y .

STERLING
B O L T ^ w

277 West Jackson Blvd. 
C H IC A G O  6, ILL
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And the steel in American warplanes w on’t fail. Men and methods 
have seen to that. Our pilots know it, too. Their skill and the de
pendability of their planes have made America’s air arm more 
than a match for any adversary. Andrews is proud that its alloy 
and carbon steel sheets are going into the manufacture o f the 
finest, most dependable fighting planes ever built. Andrews aircraft 
quality alloy and carbon steel sheets are available in a w ide o f range 
sizes and thicknesses to meet specifications AN-QQ-S-685 (X-4130). 
AN QQ-S-686 (X-4135).  AN-QQ-S-756 (X -4340). AN-S-11 (SAE 1020- 
1025). AN-S-12  (NE-8630). AN-S-22 (NE-8635). Complete informa
tion on Andrews aircraft steel w ill be sent on request. Write today!
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