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"Union HB Long
Pitch Engineering
Chain is made in
a complete range
of strengths and
sixes, with a wide
variety of attach-
ments."

HELP IN HANDLING MATERIALS

The proper and efficient handling of materials throughout

the processes of production calls for many types of conveyr
ors. All have one common feature ... their operation must be
constant or production stops. That is why many conveying sys-
tems are built around Union Chains.
Union is not a manufacturer of conveyors, or for that matter, of
any machinery. The Union organization is composed.entirely of
specialists in the manufacture of chain, chain attachments and
sprockets. Consequently Union Chains and members of the Union
organization have a reputation with customers for "wearing
well.” Engineering service is available to anyone confronted
with the task of designing and building conveying equipment to
"Help in Handling Materials.”

The Union Chain and Manufacturing Company Sandusky, Ohio, U. S. A.

Catalog A-2 cov-

ers Drive and Con-

veying Chain. B-2
covers Finished Steel
RollerChain.FC-1 cov-
ers Flexible Couplings.
Ask for your copies.

Union Chains
for Every Application

Drive and Conveying
Chains and Sprockets .
Bridge Chain
Combination Malleable Iron
and Steel Chain
HB (hardened bearing) type
chain
BP (bar and pin) type chain
(1] fc
Finished Steel Roller
Chains and Sprockets
All manufacturer'. standard,
size 3i in. to 2'2 in. pitch
Single and Multiple Strands
Extended Pitch Series in sizes
IViin. to 4 in. pitch

SilentChain and Sprockets
All sizes % in.to IV2in. pitch

Flexible Couplings
Rollar chain type
Silent chain type
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Wartime Privilege!

Testimony presented at the hearings in Detroit of the Mead war investigating
committee of the Senate shows conclusively that labor productivity on war work in
many plants of the automotive industry is from 25 to 50 per cent below the standards
prevailing in 1939-1941.. This conclusion is derived not only from evidence submitted
by representatives of management; it is supported by statements of military author-
ities and by frank admissions of shop stewards and other representatives of unions.

Why has productivity declined so sharply and why is this sorry situation per-
mitted to exist—particularly at a time when the government is appealing for more
production?

Unfortunately, those who agree so readily that productivity is dismally low are
in violent dispute as to the cause. Management claims that the low output of work-
ers is chargeable to the abuse of power by the unions. Union spokesmen retort that
the blame lies with management which, they charge, is resolved to wreck the unions,
is responsible for wage inequalities and is “hoarding” labor. Incidentally the unions
attribute part of the inequality in wages to the government’s wage stabilization policy.

Exchanges of charges and countercharges between management and the um'ons
wall not bring a solution. Nor will this interesting observation by Matthew Smith,
colorful secretary of MESA: “The only way 100 per cent war productivity can be
achieved would be to have a Gestapo and | question whether the cost of obtaining
the additional 40 per cent would be worth the effort. After all, we seem to be win-
ning the war with 60 per cent.”

This last sentence of Mr. Smith’s statement is extremely significant. Who else,
besides Mr. Smith and some other union officials, is perfectly content to win the
war with 60 per cent labor productivity? Management is not, the military authorities
are not, the fighting men are not and the public is not. Who is it, then, who sits
so placidly in Mr. Smith’s corner and condones this shameful 60 per cent situation?

It is the body of higher-ups in Washington who, after having created and
fostered since 1933 a one-sided labor policy, now find themselves so thoroughly hog-
tied by political commitments that they must follow an even more lop-sided policy
as to war effort.

That policy is 60 per cent %var effort for members of unions;
all other members of society, including fighting men!

100 per cent for

FINDING 37,303 JOBS; Success or fail-
ure of the national objective of providing “full”
employment after the war will depend largely up-
on the ability of local communities to solve their
own problems. The better each hamlet, city and
state handles its individual situation, the sounder
will be the national economy.

Such is the reasoning of the Committee for Eco-
nomic Development which has enrolled 2200 com-
munities in a program to promote high-level, pro-

ductive employment in the postwar period.
Cincinnati affords an excellent illustration of how
CED works. Hamilton county, including the
Queen city, had a population requiring 228,957 jobs
in 1940. Assuming that in 1947 half of the ab-
normal gain in population will remain, that 43 per
cent of the population will be in the labor force
and that 95 per cent of it will be employed, the
number of jobs required will be 266,290. This rep-
resents an increase of 37,303 above the 1940 level.

(OVER)
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CED strives to increase the job potentialities to
meet this need.

The goal presents a stiff challenge to Cincin-
nati initiative and resourcefulness, but it is scarcely
more formidable than the severe tests of relief and
flood which the city has met in the past decade.

Are you giving CED the support it deserves in
your community? —p. 99

WAGE INEQUALITIES:  These words
uttered by George Romney at the Mead committee
hearing are worth noting: “The war’s greatest wage
inequality is between those dying for us and those
living in peace and comfort. The next most glar-
ing inequality is the lack of differential in pay be-
tween the workers who do an honest day’s work
and the drones and militant hotheads who are de-
stroying the industry’s productivity.”

Some American unions are repeating Russia’s
After the revolution -all Russian workers
The worst

mistake.
were placed on a common wage level.
loafer received as much as the most productive
worker. Gradually Russia has learned the error of
this policy and today in Russia the pay differential
between the pdorest and best worker is greater than

it is in the United States.

If our unions will heed Russia’s lesson promptly,
they will save themselves about 20 years of grief.
—p. 77

ORE FLEET IS READY: if weather con-
ditions continue favorable, the Great Lakes ore fleet
should begin operations in about two weeks. Last
year the first vessel locked through the Soo on
April 10.

This year the goal set for the fleet is 83 million
gross tons of iron ore, compared with 81.5 million
tons actually shipped last year. The tonnages for
coal and limestone remain unchanged from 1944,
but the grain load has been upped to 340 million
bushels from the 290 million carried last season.

Lake vessel operators are confident they can meet
the tentative goals providing they do not encounter
serious manpower shortages. Recent assurances by
Selective Service that licensed vessel men will be
granted military deferment has eased concern over
licensed officers, but there still remains anxiety as
to the supply of semi-skilled seamen.

Ice breakers are working now to open the chan-
nels by April 1, if weather will pennit. —p. 81

LIGHT-GAGE SHAPES: As early as
1855, somebody conceived the idea of cold-forming
wrought iron sheets into I-beam shapes, which were
used in the construction of the Bank of the State of
New York building. From this date, developments
in light-gage steel construction lagged until early
in the present century. Beginning in 1930 nu-
merous systems of light gage steel came into being,
but it remained for the pressure of World War Il
to present the greatest opportunity and challenge
to light weight steel construction.

War made it necessary to erect buildings of many
kinds as quickly as possible. Used in combination
with structural steel framing for the larger struc-
tures or alone for the smaller ones, the light steel
constructions saved precious time in constructing
hundreds of such buildings.

In view of the impetus given this type of con-
struction during the war emergency, it is to be hoped
that codes and specifications may be developed or
modified to encourage the proper application of
light-gage steel in the postwar period. —p. 108

PROFITS DECLINING: If one thumbs
through a few of the labor union newspapers, he
is almost certain to see a bold headline asserting
that industry is reaping exorbitant profits from the
war.

The facts do not warrant this charge. Here are
comparative figures for the steel industry for the
years 1941 and 1944. In 1941, with an output of
82.8 million net tons of ingots and net sales of $3.8
billion, steel producers earned about $330 million.
In 1944, with a record-breaking output of 89.6 mil-
lion tons and with sales at $6.4 billion, the industry’s

earnings had dropped to an indicated $200 million.

Union publications often charge that corporations
put aside, before taxes, extravagant reserves for
contingencies. This is not true. The $200 million
earnings figure indicated for 1944 is “after taxes”
and any money put aside for a rainy day must come
out of this amount. The unions are wrong when
they say reserves come out before taxes, even
though the audited income statements always would

lead one to believe that is the case. —p. 80

EDITOR-IN-CHIEF
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Why Ryerson Means
Immediate Steel

Ryerson delivers steel on time. One reason is large,
diversified stocks. Another is the 11 Ryerson Steel-
Service Plants, strategically located to quickly serve
steel users. Still another is experienced personnel—
in the field, on the order desks, in warehouses and
shipping rooms and on the trucks.

Even under war’s heavy burdens, steel users gener-
ally have learned that Ryerson service enables them
to hold inventories at practical working
levels—that on anything from a single piece
to several carloads Ryerson service is per-
sonal, thorough, and, above all, dependable.

And Ryerson service goes further. Ryer-
son engineers and metallurgists are avail-

able for any problem of steel selection or fabrication.
Cutting and other preparation equipment are un-
surpassed. Alloy steels are selected and tested. Data
as an aid to heat treatment are reported to users.
Ryerson Steel-Service is based on 102 years experi-
ence. It is available for maintenance, inventory fill-
ins, regular production, or as the single, dependable
source for all your Company’s steel. Get in touch
with your nearest Ryerson Plant.

Does your Company have the latest Ryerson Stock
List?>—includes more than 10,000 kinds, shapes
and sizes of steel—Bars—Shapes—Plates—Sheets
—Tubing—Structurals—Carbon and Alloy Steel—
Tool Steel—Allegheny Stainless.

JOSEPH T. RYERSON & SON, Inc., Steel-Service Plants at: Chicago, Milwaukee, Detroit,
St. Louis, Cincinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston



Power Costs Drop SOl at Plating Plant

B y installing two Fairbanks-
Morse Diesels, the Grand Rapids Plating
Co. reduced its cost of power from $50
to $10 a day. The $10 includes fuel, lu-
brication, and operation and maintenance
costs. This record was established in
20,000 hours of sustained service.

One of the two Fairbanks-Morse Diesels in
operation at the Grand Rapids Plating Co.

This means the Fairbanks-Morse
Diesels have saved enough to pay for
themselves. And, such dependable,
low-cost power is available for your
needs, too. Write Fairbanks, Morse
& Co., Fairbanks-Morse Building,
Chicago 5, lllinois.

BUY MORE WAR BONDS

Fairbanks-Morse

A name worth
remembering

Diesel Locomotives < Diesel Engines « Generators « Motors « Pumps < Scales

Magnetos e Stokers < Railroad Motor Cars and Standpipes < Farm Equipment
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Auto Builders Hold
Unior/s Misuse of

Power Cuts

Output

Documentary evidence presented to Mead war
investigating committee showing union-imposed

restrictions on productive efficiency.

Need for

revised national labor policy, with privileges with-

drawn from unions, stressed

DETROIT

ALARMED over shocking declines in
productivity or man-effort throughout in-
dustry in the past three years (see Steert,
Mirrors of Motordom, Jan. 29, p. 57) the
525 member plants of the Automotive
Council for War Production, through
their spokesman, George Ronmey, have
ripped the shrouds from the manpower
problem, presenting documentary evi-
dence to support the logic of an immedi-
ate need for a revised national labor
policy—strengthened, completed, bal-
anced and modernized to establish a
foundation for the management-labor re-
lationship essential to the country’s future.

Mr. Romney presented his testimony
to the Mead war investigating commit-
tee of the Senate, which opened hearings
here March 9 after several postpone-
ments of an official investigation of man-
power utilization. In addition to speaking
for the automotive industry, with its one
million employes, Mr. Ronmey had the
active support of the Automotive and
Aviation Parts Manufacturers Associa-
tion, Detroit Board of Commerce, Michi-
gan Manufacturers Association and the
Automotive Tool and Die Association,
thus reflecting the views of industrial em-
ployers in 32 states with overall employ-
ment of 1,900,000. Importance of this
group is attested by figures which show
the automotive industry alone currently
is accounting for 26 per cent of all war
products made from metal.

Arbitrary leveling of union labor’s pro-
ductivity by from 25 to 50 per cent off the
1939-1941 standard is an accomplished
fact, well known throughout many seg-
ments of industry. It is doubtless the
greatest single deterrent to increased war
production, if such increase is in truth
needed, but more importantly in the view-
point of many employers, it constitutes the
greatest single menace to a high level of
competitive postwar business.

Urging an end to the privileged status

March 19, 1945

of unions and their rep-

resentatives and their ex-

emption from basic laws

and principles with

which other Americans

comply, the motor indus-

try stressed eight car-

dinal points to be em-

bodied in a new and en-

lightened national labor

policy: 1. Restoration to

management of the

right and ability to manage, and main-
tenance of the integrity and efficacy of
collective bargaining by clearly and
sharply defining which employes are rep-
resenting management and which repre-
sent workers, with complete freedom of
each group from control by the other.

LABOR PRODUCTIVITY

GEORGE ROMNEY

court review of administrative actions.
3. Imposition of penalties on any union
which strikes before it has exhausted the
grievance procedure provided in its con-
tract and in governmental procedures;
such penalties to take the form of for-
feiting the right, for a specified period of

2. Protection of employes from coerciontime, to governmental consideration of

on the part of management; protection
from coercion by unions; and protection
from governmental coercion by providing

INTIMIDATION

Workers of Company C struck
as a result of the discharge of a
union employe who pulled a knife
on a foreman, grabbed him by
the throat and later threatened to
hit him with a heavy holt. The
union committee, with a union in-
ternational representative present,
demanded reinstatement of the
employe, taking the position that
a three-day layoff was sufficient
punishment. After agreement that
the case should be turned over to
an impartial umpire, the union
struck anyway for a week. The
umpire’s decision upheld manage-
ment’s discharge of the offender.
The 2000 strikers lost 80,000 man-
hours of work on tank and aircraft
parts.

demands.

4. Decentralization of the administra-
tion of labor union-management prob-
lems from Washington to local areas
where administrators have a better un-
derstanding of local conditions. This
would make autonomous tire regional
offices of the NLRB and WLB and in-
crease their scope of activity and capacity
to be of constructive benefit.

5. Decentralization of collective bar-
gaining responsibilities from international
union headquarters into the hands of
local unions, thus putting responsibility
for stable relationships where it belongs
and permitting the working out of agree-
ments on a basis mutually satisfactory to
tlie parties directly covered, i.e. the local
union and an individual employer. Execu-
tives and staffs of international union
offices would provide economic research,
reporting, technical, public relations and
advisory services to their autonomous
union members.

6. Provide separate local unions the
same protection against undue concen-
tration of power in international unions
as individual companies in the industry

7
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LABOR PRODUCTIVITY

AVERAGE PRODUCTION DURING WORKING HOURS FOR JAN., ‘45

Air compressor load chart, plotted at 15-minute intervals, showing the effects of
late starting, earltj quitting and slack operations before and after lunch period

have in relation to their inter-industry and
intra-industry trade organizations. Mon-
opolistic and cartelization practices are
just as bad for unions as they are for in-
dustries. Likewise the national interest
requires that neither union nor manage-
ment organizations should function in
the political field.

7, Encouragement of the incentive pay
system where feasible and particularly
where it would increase critical produc-
tion. Merits of the incentive system are
clouded both by exaggerated claims and
by exaggerated criticism, but the record
shows properly designed systems do in-
crease both wages and productivity.

8. Require unions themselves to pay
stewards or committeemen or other offi-
cials for time spent on union business.
The automotive industry figures it spent
$7,200,000 in 1944 for wages of union
representatives, covering only the time
spent on alleged union business.

Such a constructive policy, it is felt,
would have the support of most working
people who admittedly want to do more
and better work and want better dis-
cipline, of management, of the public
in general, and of labor’s true friends in
Congress. Opposition could be expected
from only two groups—those who have
special interests to protect and those who
are primarily interested in collectivization

or cartelization of American industry and
labor.

Barring the development of such a
clarified national labor policy, what are
the alternatives? As automobile executives
see the picture, they are three:

1. Continuation of management-union
disagreements as to the management of
plants, which will mean more strikes and
stoppages and a further wartime lowering
of productivity (to say nothing at the
moment of the disastrous effects on the
normal civilian peacetime economy).
Public disclosure of this issue has been
made now only because of the progressive
deterioration in productivity. Stopgap
legislation has been of little help and in
some cases has only promoted further
strife.

2. Achievement by unions of their ob-
jectives in respect to management control.
This can be accomplished in two ways;
(a) Through the intermediate step of
industry-wide collective bargaining which
would make it necessary for industry to
organize in the same manner that in-
dustrial unions are now organized—call-
ing for a single industry agency to be
empowered to negotiate wages, hours
and working conditions of all its hundreds
of members. (England has pursued this
course and now organized employers and
trade unions there are asking the govern-

ment to give them jointly the power to
fix production and fix prices—a major
step toward tire corporate state and
cartelization). (b) The intermediate step
might be avoided by union representa-
tion in the management of companies,
leading to the interlocking management
relationship in industry and eventually to
monopolies and fixation of prices and pro-
duction—trademarks of a tired economy.

3. Strengthening the collective barg
ing function of unions by modernizing the
national labor policy in the eight direc-
tions previously listed. With separate in-
dustrial unions bargaining with separate
employers, both fully responsible for their
acts, a healthy relationship necessary to
full productivity and a higher standard
of living can be effected.

As stated by Mr. Romney, “Great ac-
complishments require good organization.
Good organization requires order and dis-
cipline. Order and discipline depend upon
clearly understood and accepted func-
tions, authority and responsibility. The
functions, authority and responsibility of
management have been diluted and con-
fused. Continued and further division of
the management responsibility will in-
crease the magnitude and seriousness of
wartime and postwar national problems.”

To document his case, the automotive
industry spokesman presented for the rec-
ord a mass of supporting data, including
55 specific examples of flagrant viola-
tions of plant discipline, productivity
standards and other labor regulations
occurring during the past year, most of
which led to strikes and lost time.

Stock union claims, based partially on

TOO HOT; TOO COLD

During the summer, employes
in the melting department of Com-
pany AA knocked out the windows
because they wanted more air.
After the men were warned to
discontinue breaking the windows,
the panes were replaced. Em-
ployes broke them again. Break-
age was repeated several times
after replacements were made,
and eventually the broken win-
dows were not replaced. In No-
vember about 25 men on the day
shift in the melting department
complained of the cold, and would
not continue work unless windows
were put in at once. A work
order for their replacement was
in the process at the time. The
men involved left the building
and others on the molding line
followed them when they had
to be sent home for lack of metal.
The stoppage continued on the
afternoon shift and more employes
walked out on the midnight shift.
The stoppage involved 559 em-
ployes, resulting in a loss of 5298
man-hours.

/mTEEL



the governments wage stabilization
policy, are that company and industry
wage inequalities (in a high-wage in-
dustry, too) provide the explanation for
reduced individual output. Actually, as
Mr. Romney expressed it, the war’s great-
est wage inequality is “between those dy-
ing for us and those living in peace and
comfort.”

“The next most glaring inequality,” he
continued, “is the lack of differential in
pay between the workers who do an
honest day’s work and the drones and
militant hotheads who are destroying the
industry’s productivity. Collective bar-
gaining agreements forced on many com-
panies no longer permit the reward of
workers on the basis of what they pro-
duce, and interfere with the recognition
and promotion of workers on the basis oi
merit and ability.”

This leads to consideration of the value
of wage incentive plans which despite
concerted opposition from the UAW-CIO,
have meant increased wages and produc-
tivity in the few instances where com-
panies have been able to install them.
The case was cited of a parts company
which introduced a group incentive plan
on July 1, 1942, covering workers pro-
ducing machine guns. Productivity in-
creased, from 80 per cent below standard,
to 113.3 per cent of the standard. The
rate held in the 110-115 per cent range
until cutbacks in the fall of 1944 reduced
output. Tabulation of nine other incentive
plans shows, without exception, produc-
tivity increases ranging from 15 to 50 per
cent

Chart Shows Loafing

Silent testimony to late starting, early
quitting and loafing is given by an ac-
companying air compressor load chart for
an automotive company designated AF.
Note how the normal production load is
not reached until one hour after starting
time, how it drops off precipitately 45
minutes before quitting time, as well as
both 15 minutes before and after the
lunch period. Thus, out of an 8-hour
day, normal production is maintained
only about 5% hours.

R. J. Thomas, president of the UAW-
CIO, speaking before the Temporary Na-
tional Economic Committee on April 10,
1940, and commenting on the so-called
speed-up,” took credit then for having
reduced automotive productivity between
5and 10 per cent. He has been even more
successful during wartime. Witness the
following:

Three typical automotive foundry de-
partments report declines in productivity
from peacetime levels of 49, 49 and 45
per cent, respectively.

A parts company president estimates
productivity in his plant only 50 per cent
of prewar.

A carburetor company executive ad-
vises his plant’s union stewards admit effi-
ciency ranges from 40 to 65 per cent of
Prewar standards.

Another parts executive admits he is

(Please turn to Page 196)
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Production Per Man Hour Gains
Through Wage Incentive Plans

war Production Board's Management Consultant Division re-
ports marked increase of about 40 oer cent during first 90

days after institution of plans.

Wages increased 15 to 20 per

cent while unit labor costs decrease

USE of wage incentive plans in 1944
was marked by an increase in produc-
tion per man hour of about 40 per cent
during the first ninety days after insti-
tution of the plans, according to John
W. Nickerson, director, War Production

Board’s Management Consultant Divi-
sion.
Mr. Nickerson said wages also in-

creased 15 to 20 per cent during the
first ninety days that the extra-payment
plans were in effect, while the unit la-
bor cost of production decreased 10 to
15 per cent. He said about a million
workers were affected by new incentive
plans during the past year, and esti-

HOLD DOWN OUTPUT

In a plant operated by Com-
pany R, 27 welders on the second
shift of one department refused
to begin work and left the plant,
stating they would not work with
one welder who had a better pro-
duction record than other welders.
The next day, 48 welders on the
first shift in the same department
stopped work for 45 minutes in the
morning, demanding the dismissal
of this same man. At 2 the same
afternoon, 52 welders in the same
department stopped work and left
the plant because management still
refused to remove the man who
was accused by them of working
too hard. Two days later 27 weld-
ers on the second shift in the same
department again left the plant
for the same reason. Next day
58 welders in the same department
stopped work for the fifth time in
protest against the employment of
this man. Following day 31 weld-
ers iri the same department, fol-
lowing a vote in the union hall,
again refused to work while this
man was permitted to continue in
the department. After these six
demonstrations, in which a total
of 1321 man hours was lost on the
production of tanks, the workers
apparently decided the manage-
ment could not be intimidated.
No further demonstrations were
recorded, and the man was con-
tinued in the employ of the com-

pany.

mated the 40 per cent increase in pro-
ductivity from new incentives resulted
in addition of a rough equivalent of
400,000 persons to the working force.

According to War Labor Board re-
ports, 2628 voluntary cases involving
incentive plans were approved by the
National and Regional boards in the six-
month period from April to September,
1944.

The incentive activities of the Man-
agement Consultant Division during 1944
were concentrated largely on the seg-
ments of industry which are involved
in critical war production. Typical were
aircraft, shipbuilding, forge shops and
foundries, and radio and radar plants
in war production centers.

Forge and Foundry: The division
assisted in setting up 144 new wage
incentive plans which were concentrated
in the most critical foundries and which
involved 20,514 employes. Reports on
44 plans have been made available and
these indicate an average increase in
production per man hour of 35.3 per
cent. Of these plans, 29 give figures in-
dicating a decrease in unit labor cost
of 10 per cent, and 31 show an increase
in earnings of 16.1 per cent.

Shipbuilding:  Acting as consultant
to the Shipbuilding Commission of the
National War Labor Board on matters
involving wage incentives, the division
prepared forty-two analyses on new
plans. Many of the analyses were engi-
neering reports advising how to make
questionable plans more effective or to
make them conform to wage stabilization
policy. This work was done in the last
half of the year and few reports on
operation have been received.

Radio and Radar: The division par-
ticipated in 64 cases involving installa-
tion of new incentive plans in radio
and radar plants. These plans affected
27,200 employes and results reported
to the War Labor Board indicated an
increase of 51 per cent in production
per man hour.

Aircraft: The division gave contin-
uing attention to the aircraft industry
during 1944, and the progress of sev-
eral important plant-wide incentive plans
in fighter plants was followed. Joint
analyses were made by WPB manage-
ment and labor consultants for the War
Labor Board on 76 new incentive plans.
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FINANCIAL

Steel Earnings Drop Uninterrupted

Wartime slump in net income continued in 1944,

First 23

producers to issue financial statements for year indicate earn-

ings off 4.2 per cent from 1943.

Industry's net indicated at

$200 million compared with $330 million in 1941

IN SHARP contrast with the steady
upward trend in output of steel ingots
and finished products during the war
period, the steel industry’s earnings have
declined from about $330 million in
1941 to an indicated total of $200 mil-
lion last year.

During this same period the industry’s
net sales volume has risen from about
$3.8 billion to $6.4 billion; while ingot
production has increased from 82.8 mil-
lion net tons to a new all-time record of
89.6 million tons.

Further rise in operating costs con-
tinued throughout 1944, reflecting more

wage rates and vacation pay adjustments,
plus continued upturn in raw material
costs, and changed production emphasis
to less profitable items under WPB al-
locations. The industry’s total payrolls
in 1944 reached a new record high of
$1,745,019,700.

The first 23 steel producers to issue
financial statements for 1944, presented
in the table below and representing
about 87.5 per cent of the industry’s in-
got capacity, had an aggregate net profit
of $172,093,409 last year. This repre-
sents a decline of 4.2 per cent from the
1943 net profit $179,805,279 earned

ported earnings of $188 million and $278
million, respectively.

Most steel companies’ earnings for
1944 are subject to renegotiation and
final audit. However, on the basis of
1943 renegotiation results there is ex-
pected to be little adjustment in 1944
earnings due to this factor.

Reflecting lower eamings before taxes,
the 20 steel producers to report so far
estimated federal income tax provisions
for 1944 had indicated tax commitment
of $312,974,530, or 20.4 per cent less
than the $393,721,153 paid out in taxes
during 1943. This same group of com-
panies reported aggregate tax liabilities
of about $550 million in 1942.

Fourth quarter net profit for 19 steel
producers is estimated to have totaled
$48,501,325. In most instances final
quarter figures had to be estimated from
nine months and year-end reports. The

overtime payments due to growing labor by the same group of companies. In  profit figure for the final quarter last

shortage, revision in shift differential 1942 and 1941 these steel producers re- year was up moderately from the $44,-
Steel Producers7 Earnings and Taxes Summarized
Fourth Quarter----- Year----------- - Fede-al Taxes-----
1944 1943 1944 1943 1944 1943

United States Steel Corp............. ..$10,985,624  $13,389,673  $60,292.513  $62,631,742  $63.000 000  $84,316,804
Bethlehem Steel Corp. 16,379,398 12,707,797 36,167,723 32,124.592 112,000.000 129,600,000
Republic Steel Corp4 ... ... 3,659,504 3,554,456 10,130,296 12,011,057 31.400,000 39.300,000
Jones & Laugblin Steel Corp. ,..... 2,041,634 2,451,647 7,519,668 9,512,228 8,050,000 19,650,000
Youngstown Sheet & Tube Co.J .... 2,691,708 1,534,209 7,944,922 8,037,442 11,375,000 18,400,000
National Steel Corp.......... 2,670,396 3,279,885 10,751,369 11,698,362 17,200,000 26,350,000
Inland Steel C0.J .o, 2,578,486 2,063,133 10,249,395 10,801,564 17,560,000 19,325,000
Wheeling Steel Corp4 v . 1,240,341 1,205,680 4,384,791 4,339,246
American Rolling Mill Co.J......... ... 1,707,159 693.669 5,065,000 6,098,074
Crucible Steel Co. of America!' .. 588,169 55,734 3,926,893 4,949,696 18,221,531 18.585.895
Colorado Fuel & Iron Corp. ... 011,710 446,705 1,672,061J)° 1,351,529t 1,651,820f “ 1,266,0001“
Lukens Steel CO......ccccovverreerneenncs 36,774 115,586 682,957$ 1,317,281% 440,000$ 4,693,649%
Sharon Steel Corp.! ... 595,190 318,312 1,070,323 891,035 2,250,000 3,863,000
Alan Wood Steel Co.f ... 475,554 268,295 136,991 699,230 None$$ 262,808
Midvale Co. .o, 1,832,647 2,475,843 9,496,000“"" 5,746,881“°
Allegheny Ludlum Steel Corp.f 1.016,240 1,042,926 3,607,814 3,932,898 9,950,000 11,082,880
Continental Steel Corp.f ... 64,759 280,992 508,661 762,610 350,000 414,000
Laclede Steel CO..ccoccevvvvvecrecnenan, 318,966 46,023 312,000 61,088
Keystone Steel & Wire Co 481,003 490,568 1,528,034 1,361,932 2,998,078 1,493,126
Wickwire Spencer Steel Co.............. 1,536,991 1,516,613
A. M. Byers CoO...coovvvviiriniinicnnn 240,800 779,400 888,170ft  1,004,525tt  1,720,000ft  2,000,129tt
Rustless Iron & Steel Corp.f 436,816 372,221 1,831,780 2,236,492 4,757,000 7,306,393
Barium Steel COrp......ccocvvnnrninene. 45,444 5,265 243,101%° 3,500

TOtals oo, ..$48,501,325  $44,302,796  $172,093,409 $179,805,279' $312,974,530 $393,721,153
FINISHING CAPACITY ONLY
Acme Steel CO.ccvvvveeveiicecieeee 556,274 578,874 1,909,663 1,994,646 5,870,665 5,636,428
Eastern Stainless Steel Corp. 131,798 254,623
PIG IRON CAPACITY ONLY
Sloss-Sheffield Steel & Iron Co.f = 166,853 79,755 668,142 727,831 255,000 365,860
Interlake Iron Corp.f ... 434,161 447,679 1,034,000 1,064,784
Woodward Iron Co.f ... . 251,159 16S,656 848,767 1,008,472 287,717 935,711
Strothers Iron & Steel Co............... 156,505 8,776 None 40,000

8For period ended Oct. 7.
“Loss.

f“For pe-
§8Com-

JFourth quarter figures estimated, based on nine months and year-end reports.
riod ended June 30. tfFor period ended Sept. 30. ““Includes provision for renegotiation of war contracts.
pany had credit of $71,000 after providing for postwar refund of excess profits tax.
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302,796 earned by the same group in
the corresponding 1943 period, but fell
below the $54.5 million reported in the
like 1942 quarter.

Earnings of those companies having
steel finishing capacity only, and also
pig iron producers’ profits followed the
general pattern established by steel in-
got producing interests in 1944. Aggre-
gate net profits of these two groups also
were below the 1942 showing, with tax
provisions reduced accordingly.

Rotary Electric Stock Not
Held by Atlas Corp.

Holdings of the Atlas Corp. in the
Rotary Electric Steel Co., Detroit, which
represented approximately 99 per cent,
were sold last July to w. E. Hutton &
Co., New York, and in turn have been
sold to the public, there now being about
800 stockholders. In steer, page 81,
March 12 issue, it was erroneously stated
that Atlas Corp. owned a sizable interest

LAKE SHIPPING

Plans Rushed for Opening Lake
Navigation Season on April 1

Manpower Shortage presents threat to maximum vessel opera-
tion during 1945 season hut operators are confident schedules

will be met. Ore movement set at 83 million gross tons.

Lower

lake stocks equal to two months' consumption

DESPITE  manpower difficulties,
Great Lakes vessel operators are confi-
dent they will be able to maintain 1945
iron ore shipping schedules as prepara-
tions are rushed for the opening of lake
navigation April 1.

Tentative goals established for the
movement of bulk freight on the Great
Lakes in the 1945 season are: lron ore,
83 million gross tons compared widi 81.5
million shipped in 1944; bituminous coal,
60 million net tons, unchanged from

the 1943 movement; limestone, 17 mil-

Present, Past and Pending

s NEW SCRAP COLLECTION DRIVE IS URGED
Washington—The lIron and Steel Scrap Advisory Committee met last week and

recommended to WPB that it institute a new scrap drive throughout the country.

m SLOWDOWN CAUSES LOSS OF 20,200 TONS PLATES, SHEETS
Chicago— In a three-day slowdown on the pickling line of Camegie-lllinois Steel
Corp. sheet and tin mill at Gan-', Ind., 56 men have been laid off for insubordination
and 500 others made idle. Production loss has been 20,200 tons of plates and sheets.
Slowdown resulted from inauguration of an incentive plan approved by War Pro-
duction Board but rejected by the union.

in Rotary Electric.

* MERCHANT SHIP PROGRAM TO BE NEARLY COMPLETED IN '45
Washington— Vice Admiral Vickery of the Maritime Commission last week disclosed

that the merchant shipbuilding program will be virtually completed by the end of
die year and the 521,000 persons now employed in commission yards will be trans-
ferred to other war jobs.

® BRAZIL TO BUY 1000 LOCOMOTIVES, 20,000 CARS
Rio de Janeiro—Brazil plans to acquire a minimum of 1000 locomotives and 20,000

freight cars in the next five years, according to the Minister of Transportation.

* PHILADELPHIA LABOR "DRAFT" PLAN EFFECTED
Phitadelphia—War Manpower Commission has launched a program for trans-
ferring 10,921 men from less essential industry to highly critical war work. The pro-
gram is somewhat similar to the Allentown, Pa., plan.

m NATIONAL TUBE STARTS SECRET PROJECT AT McKEESPORT
Pittsburgh— National Tube Co. will import more than 100 skilled workers to its Mc-

Keesport works for a special secret government project. Permission has been asked
of the city council to erect barracks to house the men.

m CANMAKERS STEEL ALLOCATIONS TO BE LIMITED
Washington—Second quarter allocations of steel for the can manufacturing in-
dustry will be considerably less than requested. WPB Requirements Committee
has allocated 591,500 tons of prime material and 15,000 tons of rejects to the in-
dustry; more than 700,000 tons of prime material had been requested.

m IRON ORE PRICES FOR 1945 STILL UNDETERMINED
Washington— Iron ore prices heretofore in effect will apply on 1944 shipments
it was stated in official circles here last week. Prices on iron ore to be moved in
the 1945 season, however, remain to be determined.
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lion net tons, unchanged from last year’s
shipments; and 340 million bushels of
grain, against 290 million in 1944,

Greatest concern of the lake vessel op-
erators as the opening of the shipping
season approached concerned manpow-
er, chiefly licensed officers. To some
extent, however, this concern was eased
last week by assurances from Selective
Service and manpower authorities that
all licensed vessel men will be granted
military deferments.

Critical shortage of semi-skilled sea-
men, however, is threatened.

To crew the 400 ships of the com-
panies in the Lake Vessel Committee,
there are required 14,000 men, of whom
3700 are licensed officers, 6800 skilled
seamen and 3500 unskilled. Seamen with-
in the ages of 18 to 37 total 6550.

With the aid of the Coast Guard’s new
ice breaker Mackinaw and other similar
equipment, it is believed the bulk of the
312 vessels in the American Great Lakes
ore fleet will be able to open the 1945
navigation season on schedule. Weather
conditions have been favorable in recent
weeks. Last year the first vessel locked
through the Soo on April 10, and in 1943
on April 19. The 'latest opening of the
iron ore season in recent years occurred
April 29, 1938, while earliest was March
23, 1942.

Lake Superior iron ore stocks at lower
lake -ports and furnaces April 1 are ex-
pected to total around 17.5 million gross
tons, or equivalent to 2.5 months sup-
ply at the current consumption rate. On
April 1, 1944 and 1943 ore stocks
amounted to 21.3 million and 25.1 mil-
lion tons, respectively.

Industry, Labor Members
Clash on Wage Policy

Clashing opinions on the recommenda-
tion of the public members of the War
Labor Board against changing the Little
Steel wage formula have been filed with
the President by the industry and labor
members of the board.

The industry group held that not only
must the formula be retained but that
"fringe" issues must be brought under
control.

ClO members of the board argued that
increases in basic wage rates are neces-
sary now to guard against deflation.

AFL members in an earlier opinion
had asked for a flat 11 per cent increase.



REHABILITATING SERVICEMEN

Crile Program Conditioned to Need

Rehabilitation project, co-sponsored by industry and government, provides
for adjustments in machinery to give most beneficial exercise to patients.
Production speed ignored as primary aim is restoring veterans to health

By VANCE BELL
Assistant Editor, STEEL

REBUILDING battle-scarred bodies
is the cardinal objective of the veterans
rehabilitation program at Crile General
hospital, Cleveland, outlined in Steel
last week. The project, co-sponsored by
the government and private industry, aims
to restore wounded servicemen to health
by medical treatment and occupational
therapy which permits the patients to do

A bedridden patient, upper left photo, pauses

from work of assembling nuts on bolts to re-

ceive from Supervisor H. William Mordell a

pay check from Lamson & Sessions Co. Photo
by Howard Meserve

To aid patients in operating the drill press,

lower left photo, right angle handles have sup-

planted ball knob grips on the feed. Capt. Max

Coldenberg, chief of Crile General hospital's

reconditioning service, looks on. Photo by
Howard Meserve
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of Wounded

light war production jobs while healing.

That the paramount objective—re-
habilitation—may be attained, the super-
vision, machinery and equipment, and
working conditions are conditioned to
best fit the needs of the veterans. Dual
controls have been installed on machinery
to give the operator exercise where most
needed. One of the supervisors, employed
by a jrrivate company, is an honorably
discharged marine who saw service in the
South Pacific and who understands the
problems of the wounded men. Working
hours are limited to what the patients
can stand. If the patients are unable to
go to the work, the work is taken to
them. Production speed is ignored in the
interest of tire program’s primary aim.
The patient-workers are assigned only to
those tasks which will give them the
type of exercise needed. Often the patient
will not be able to attain the production
oil the assigned job that he could on some
other type of work, but it is the exercise
he needs that determines what he does.

Lamson & Sessions Co., the first com-

Demonstration of a nutting ma-

chine is given servicemen in Crile

hospital’s “war plant” by Supervisor

George Dennerle of Lamson & Ses-

sions Co. Photo by Howard
Meserve
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REHABILITATING SERVICEMEN

pany to co-operate in the program, in-
stalled a number of light machines in the
hospital s war plant.” These included
six nutting machines (all of which as-
semble bolts and nuts), one bolt pointer,
two bolt countersinking machines, two
upright drilling machines, two reamers,
a bench lathe for machining aircraft bolts,
and die fifing equipment. Each of these
provides a certain type of exercise needed
by the patients. Five of the nutters pro-
vide the operator with exercise for foot
and leg and hand and arm. Use of a table
spinner nutter provides exercise for the
fingers. The bolt pointer and bolt counter-
sinking machines require use of the legs,
while tile drilling machines provide arm
exercise and the reamers and die filing
equipment exercise hands and arms.

Adjustments have been made on some
machines to lighten the pressure neces-
sary to operate foot pedals to facilitate
their use by the patients. A bolt pointing
machine which originally had a right foot
pedal now is equipped also with a left
foot pedal so that a patient who should
exercise his left leg can do so. Ball knobs
that were original equipment on the feed
levers of a drilling machine have been
replaced with special right angle handles
to enable a patient who needs arm exer-
cise, but who can not grasp ball knobs
readily, to catch hold of and operate the
feed. In installing two motor-driven
reamers, one was positioned to enable
patients to use their right hands and die
other for a left-hand operation.

Ward work for patients unable to
work in the shop includes sorting, gaging
and inspecting for Lamson & Sessions.
Reliance Electric & Engineering Co.,
which recently has entered the program,
will provide wire bending work for ward
patients.

Supervision of the worker-patients at
Crile has been carefully arranged to pre-
serve harmony between the two phases
of the program—the medical and thera-
peutic treatment and tire war production
work. Army officials at the institution
purposely do little supervising in the shop
work. The hospital officials want the
patients to experience a shop atmosphere
and to forget as far as possible hospital
and Army life. It is this mental condi-
tioning that Capt. Max Goldenberg, chief
of the hospital’s reconditioning service,
believes is a distinct aid in helping pa-
tients recover through occupational
therapy. In fact, the mental condition-
ing attained through working in a shop
atmosphere doing vital work for an as-
sured financial income is what differen-
tiates Crile “war plant” occupational
therapy from ordinary physical therapy.

Civilians Are Supervisors

Supervision in the Crile workshop is
in charge of civilians. The supervisor
is George Dennerle, employed by the
Lamson & Sessions Co. for over 50 years
at the time of his retirement five years
before Pearl Harbor. He felt it his duty
at that time, in view of his good physical
condition, to go back into industry and
aid the war effort in every way possible.
Mr. Dennerle’s long experience in han-
dling men and his philosophy on life fit
him ideally to take over the job of super-
vising injured veterans and aid them on
their way back to normal life.

H. William Mordell, 24-year old honor-
ably discharged marine, employed by
Lamson & Sessions, has been acting as
supervisor in charge of gage inspection
and other work done by patients unable
to work in the shop.

To make the atmosphere as sbop-like
as possible, Army rank is ignored. A man
is addressed by name, not by rank; and
a commissioned officer may be working
under the direction of a noncom.

Adding realism to the shop atmos-
phere (and this surely must do it) is the
deduction of withholding tax and social
security tax from the boys’ pay checks.

Adding further to the shop atmos-
phere is the straightforward manner
with which the patients are treated; they
are permitted to “stand on their own
feet.” Every effort is made to avoid ex-
tending sympathy which would make
them more conscious of their disabilities.
This policy on the part of supervisors is
making the patients more self-confident
and self-reliant.

This is the second of three articles on the
veterans rehabilitation program at Crile Gen-
eral hospital; the first appeared in the March
12 issue, p. 73; the third will appear in the
March 26 issue.



STEEL PRODUCTION

Curb Placed on
Directives In
Ordering Steel

Will be used only for immed-
iate emergencies, WPB rules
in move to restore order to
mill scheduling

PLANS to stop the excessive use of
steel mill directives were outlined by
War Production Board officials to the
Steel Products Industry Advisory Com-
mittee at a recent meeting. At the same
time the committee was informed of an
estimated $1 billion replacement de-
mand for liquid-cooled internal combus-
tion engines and parts added to the mush-
rooming demand for rockets and shells.

While it is agreed that the resurgent
steel demands since the first of the year
required heavy use of directives to as-
sure early deliveries, it was pointed out
many claimant agencies have used direc-
tives excessively, with the steel mills ac-
centuating the situation in many cases
by insisting on directives.

Under the new rules directives will be
used only to remedy immediate emer-
gencies and to place orders or anchor
advance orders in mill schedules, as out-
lined in the Steel Division’s instructions
to the mills on March 1, 1945.

As an alternative to directive action
the steel mills were advised to refer
claimant agencies to the Steel Division,
recognized as the only source of com-
plete information on the overall picture.

J. A. Krug, director of WPB, last week
in a communication to steel producers
said the WPB, the War Manpower Com-
mission and procurement agencies are
enlisting every possible effort to increase
output of steel. He said where man-
power shortages are impairing output
such shortages will be eliminated. How-

ever, in order to make the best use of
the manpower now available to the
steel plants he said it is impera-

tive to use all the workers now
employed on as long a work week
as it is possible to persuade them to
undertake. He urged the steelmakers
to make arrangements with their em-
ployes to work the maximum number of
hours each week that can be mutually
agreeable in order that no ton of steel
is lacking for war production.

Heavy Steel Shipments in
January Reflect War Needs

Steel shipments in January, as report-
ed by the American Iron and Steel Insti-
tute, totaled 5,435,647 net tons, com-
pared with 5,458,133 tons in December.

While total shipments were lower in

January, various steel products in great-
est need for the war program showed
gains. Plate shipments were 787,846
tons in January; 864,807 in December.
Steel not converted into plates appar-
ently was supplied to mills turning out
more needed products. Thus hot-rolled
bar shipments in January were 802,070
tons agamst 797,684 tons in December;
drawn wire 184,368 tons against 179,-
781 tons; hot-dipped tin plate 179,433
tons against 172,844 tons; hot-rolled
sheets 539,675 tons against 508,791 tons;
cold-rolled sheets 196,039 tons against
194,157 tons; galvanized sheets 138,830
tons against 129,108 tons; hot-rolled
strip 138,221 tons against 130,511 tons;
cold-rolled strip 109,309 tons against
103,253 tons.

In addition to die smaller shipments
of plates, heavy structurals declined from
302,462 tons in December to 258,786
tons in January; standard rails from 195,-
200 tons to 184,324 tons; reinforcing
bars from 67,455 tons to 62,845 tons.

Corporation Shipments Off

Shipments of finished steel by the Unit-
ed States Steel Corp. in February totaled
1,562,488 net tons, decrease of 6627 tons
from January shipments of 1,569,115
tons and a decline of 193,284 tons from
the total of February, 1944. For two
months this year shipments were 3,131,-
603 tons, compared with 3,486,559 tons
in die comparable period last year die
Steel corporation’s report shows.

February Ingot
Output Lower
But Rate Gains

Production drops below that
of last year as a result of
manpower shortage, weather,
and fewer days in month

CALCULATED weekly production of
steel ingots during February was back
almost to die December level after the
January drop but total output for the
niondi was about 500,000 tons lower
than in January, according to the Amer-
ican Iron and Steel Institute, New York.
Fewer working days in February, man-
power difficulties and storms interfering
with transportation were factors in this
loss.

February production was 6,657,703
net tons, against a revised total of 7,-
204,303 tons in January and 7,188,317
tons in February, 1944. Operations av-
eraged 90.9 per cent of capacity in Feb-
ruary, compared with 88.8 per cent in
January and 96.9 per cent in February,
1944.  Calculated weekly production
in February was 1,664,426 tons, against
1,626,253 tons in January and 1,736,-
308 tons in February, last year.

STEEL INGOT PRODUCTION STATISTICS
Calculated
--Estimated Production—All Companies weekly  Num-
=—Open Hearth— —Bessemer— Electric Total— produc- her
Per cent Per cent Per cent Per cent tlon, all of
Net of Net of Net of Net of companies weeks
tons capae. tons capac. tons  capac. tons capac. Nettons in mo

Based on reports by companies which in 1943 made 98.3% of the open hearth, 100% of the
bessemer and 87.9% of the electric Ingnt and steel for castings production

1945
Jan. 6,468,814 90.5 379,062 76.0 356,427 76.8 7,204,303 88.8 1,626,253 4.13
Feb. 5,966,501 92.4 347,202 77.0 344,000 822 6,657,703 90.9 1,664,426  4.00
1944

Jan. 6,769,438  97.2 439,551 854 377,751 83.3 7,586,740 95.6 1,712,582 4.43
Feb. 6,409.981 98.4 409,783 85.2 368,555 87.0 7,188,317 96.9 1,736,308 4.14
March 6,976,450 100.1 455.368 88.5 388,408 85.7 7,820,226 985 1,765,288 4.43
1st qtr. 20,155,869 98.6 1.304,700 86.4 1,134,714 853 22595283 97.0 1,738,099 13.00
April 6,788,433 100.6 437,472 87.8 362,118 825 7,588,023 98.7 1,768,770 4.29
May 6,878,251  98.7 437,444 85.0 380,960 84.0 7,696,655 97.0 1,737,394 443
June 6,462,108 958 419,699 84.2 347,028 79.0 7,228,835 941 1,685,043 4.29
2nd qtr. 20,128,792 98.4 1,294,615 85.6 1,090,106 81.9 22,513,513 96.6 1,730,478 13.01
1st hif. 40,284,661 98.5 2,599.315 86.0 2,224,820 83.6 45,108,796 96.8 1,734,287 26.01
July 6,742,830 96.5 415543 80.9 334,710 73.7 7,493,083 942 1695268 4.42
Aug. 6,714,857 959 429,672 83.5 348901 76.6 7,493.430 94.0 1,691,519 443
Sept. 6,500,997 96.1 398,058 SOO 330,837 75.2 7,229,892 93.9 1,689,227 4.28
3rd gqtr. 19,958,684  96.2 1,243,273 81.5 1,014,448 752 22,216,405 941 1,692,U34 13.13
9 mos. 60,243,345 97.7 3,842,588 84.5 3,239.268 80.8 67,325,201 95.9 1,720,112 39.14
Oct. 6,859,922 98.0 420,105 81.6 335526 73.7 7,615553 956 1,719,086 4.43
Nov. 6,571,497 969 403,908 81.0 298503 67.7 7,273,908 943 1,691,966 4.29
Dec. 6,677,488 95.6 373,323 72.7 310,380 68.3 7.361,191 92.6 1,665428 442
4th qtr. 20,108,907  96.9 1,197,336  78.4 944,409 69.9 22,250,652 94.1 1,693,353 13.14
2nd hif. 40,067,591 96.5 2,440,609 80.0 1,958.857 72.6 44,467,057 94.1 1,692,693 26.27
Total 80,352,252 975 5,039,924 83.0 4,183,677 78.0 89,575,853 954 1,713,387 52.28

The percentages of capacity for 1944 are calculated on weekly capacities of 1,572,755 net
tons open hearth, 116,182 net tons bessemer and 102,350 net tons electric ingoLs and steel tor
castings, total 1.791,287 net tons; based on annual capacities as of Jan. 1, 1944 as follows:
Open hearth 82.223,610 net tons, bessemer 6,074.000 net tons, electric 5,350,88U net tons. Be-
ginning July 1, 1944, the percentages of capacity operated are calculated on weekly capacities
of 1,580,042 net tons open hearth, 116.1S2 net tons bessemer and 102,757 net tons electric Ingots
and steel ior castings, total 1,798,981 net tons; based on annual capacities as follows: Opes
hearth 82,604.600 net tons, bessemer 6.074.000 net tons, electric 5.372.150 net tons.

For 1945 percentages are calculated on weekly capacities of 1,614,338 net tons of open
hearth, 112,658 tons of bessemer and 104,640 tons of electric ingots and steel for castings, total
1,831,636 tons; based on annual capacities as of Jan. 1, 1945 as follows: Open hearth 84,171,590
net tons, bessemer 0,874,000 tons, electric 5,455,590 tons.
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San Francisco Schedules Congress
To Map Pacific Basin Development

Engineering, shipping, banking, machinery and trade asso-
ciations asked to hold 1946 conventions on West Coast and
devote programs to consideration of proposed projects for

western Americas and Orient

A POSTWAR congress of trade, engi-
neering, industry and finance for tire
development of lands of the Pacific basin
is being planned by the San Francisco
Convention and Tourist Bureau, to be
held in San Francisco in 1946.

About two dozen national engineer-
ing, banking, machinery, trade and ship-
ping associations are being asked to par-
ticipate by holding their annual conven-
tions in San Francisco. They also are
being asked to devote their .convention
programs to hearing specific proposed
projects for both sides of the Pacific.

Typical of the invitation letters is the
one sent to the American Society of Re-
frigerating Engineers Jan. 22. This let-
ter said the society would be expected
to feature on its program Australian,
Chinese, Philippine, East Indian and per-
haps Central and South American speak-
ers, each to propose a specific refrigera-
tion need of his particular city, province,
country or company.”

Already two organizations, the Amer-
ican Society of Mechanical Engineers’
and the American Society of Metals,
have accepted the invitation.

Three other associations, the American
Foundrymen’s Association, the American
Road Builders Association and the Amer-
ican Society of Civil Engineers, have
named members to the congress’ explora-
tory committee.

Others receiving invitations include
“e American Bankers  Association,
American Chemical Society, National

Foreign Trade Association and Propeller
Clubs of the U. S

The congress, its sponsors hope, will
«low American businessmen to examine
Oriental and other projects, engineering
Problems and financial possibilities with-
out investing in costly exploration or
leaving this country. To obtain author-
ed information, the San Francisco con-
tention bureau is suggesting to the
State and Commerce departments that
missions representative of the partici-
pating associations be sent out in ad-
vance of the congress year to Pacific
asin countries to seek projects and speak-
ers to present them at the meetings in
“an Francisco.

Portland Firm To Build

Aluminum Bridge Pontoons

Oregon Shipbuilding Co., Portland, will
soon begin construction of a large num-
ber of half pontoons for the Army’s new
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M-4 aluminum floating bridges under a
$12 million contract. Col. Ralph A.
Tudor, U. S. engineer, Portland, says
this material is capable of faster construc-
tion, is lighter and can be fabricated to
wider dimensions so as to carry increased
loads. Capacity is a 50-ton vehicular load
in a current as swift as 10 feet a second.
The three major parts of aluminum are
the hollow deck balk, removable gun-
wales and half pontoons. The half ponts
are 30 feet long and weigh 1700 pounds
each. They are locked stern to stern with
connector pins to form a complete bridge.
Tire hollow deck balk, replacing both
stringers and chess flooring in the older

Postwar

WEST COAST

type wooden deck bridges, is an innova-
tion in bridge engineering. The balks
are each 15 feet long, 9 x 9 inches in
cross section and 215 pounds in weight.
A single balk can easily be carried by
four men.

36 New Factories Started
In Los Angeles This Year

Thirty-six new manufacturing enter-
prises were launched in Los Angeles
county during January and February, ac-
cording to the Los Angeles Chamber
of Commerce.

CaDital invested in the new enterprises
and in expansions to existing enterprises
during the first two months this year
totaled $5,498,000, a sharp decrease
from the $17,525,000 invested in the
same months in 1944.

The lower capital investment in indus-
trial expansion this year includes a trend
that started in mid-1944. Analysts be-
lieve it indicates a return to the prewar
pattern of a larger number of small en-
terprises, as contrasted to the small num-
ber of larger enterprises of the war era.

Previews

LABOR PRODUCTIVITY— Need for modern revised national labor
policy indicated by testimony before Mead War Investigating Committee,
indicating automotive industry is producing only 60-70 per cent of its po-
tential due to decline in man-effort. See pages 77, 93.

REHABILITATING SERVICEMEN — Co-operative project undertaken
by industry and government at Cleveland hospital rebuilding wounded
veterans. See page 82.

WEST COAST'— Development of markets in Pacific basin to be aim of
San Francisco conventions in 1946. See page 85.

LIGHT METALS— Senate Small Business Committee hearings explore
postwar future of aluminum and magnesium; study disposition of govern-
ment-owned plants. See page 86.

PLANNING— Johs for all who want to work is aim of Committee for
Economic Development plan in Cincinnati area. See page 99.

AIRCRAFT— Public policy will be important factor in determining post-
war plane production and aircraft industry’s consumption of light metals,
Senate group told. See page 100.

LIGHT-GAGE STEEL— Experience in World War Il with large-scale
building, using light steel sections, indicates this type of construction will
encounter wide usage after the war. See page 108.

LUBRICATION IN DEEP DRAWING— Considerable part of the
mystery surrounding what happens in lubricating steel during drawing and
forming on presses now has been lifted. Comprehensive data now available
very likely will result in wider use in the future. See page 112.

COPPER BRAZING— Assembly of parts into finished products by cop-
per brazing in a continuous controlled atmosphere furnace has reduced
fabricating costs, speeded production and turned out a better product in a
regular production line operation. Simultaneous hardening and brazing
affords important short-cut in assembly. Many advantages of this technique
point to widespread postwar installations. See page 114.
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Cost To Be Determining Factor in
PostwarConsumption of Light Metal

Recommendations for disposition of government-owned plants

advanced by producers.

Transportation equipment manu-

facturers say more aluminum and magnesium will be used if

prices can be lowered

USE of light metals in the transporta-
tion and other fields will increase dur-
ing the postwar years, but the extent of
such increase will depend largely on the
cost of such metals in relation to iron and
steel. This was the consensus of wit-
nesses representing consuming industries
before the Senate Small Business Com-
mittee during its current study of light
metals.

Representatives of the light metal pro-
ducing industries appeared before the
committee with recommendations for the
disposition of government-owned plants.
Scientific surveys to determine how these
plants could best supply the metals needed
in the postwar economy and bolster em-
ployment were urged.

Dr. Willard H. Dow, president, Dow
Chemical Co., Midland, Mich., when
asked for recommendations on the liquida-
tion of the government-owned plants, sug-
gested:

“The national interest demands that
the facilities be liquidated in such fashion
as to give the greatest possible return to
the taxpayers consistent with the long-
range promotion of what is now an in-
fant industry. It is unthinkable that the
facilities be simply scrapped and sold,
for the salvage would be trifling. It is
equally unthinkable that tire producing
and fabricating facilities should be owned
and run by the government. If private in-
dustry could find customers for mag-
nesium, it could buy these facilities and
run them at a profit, and that would bene-
fit everyone. The only thing that govern-
ment management can do which private
management cannot do is to keep on pro-
ducing without customers and at the ex-
pense of the taxpayers. That would
eventually get around to devising ways
of destroying magnesium as fast as it was
produced.”

Dr. Dow recommended magnesium pro-
ducing plants be surveyed by the Army
and Navy in collaboration with the Na-
tional Academy of Sciences and the Na-
tional Research Council “to the end of
setting aside and keeping in a standby
condition such plants as would be neces-
sary to provide an ample supply of mag-
nesium for purely munitions purposes in
the event of war. We would guess that
an ample war requirement capacity would
run somewhere between 200 million and
300 million pounds and, of course, the
plants so set aside would be selected for
‘strategic as well as for economic reasons.
Provision could be made for these plants
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to be leased to private industry on proper
terms in the event that the demand for
magnesium grew to such proportions that
private industry wanted them.

“We suggest further that these scientific
bodies survey the remaining plants and
put values on them and that these re-
maining plants be then put up for lease or
for sale upon terms to promote the in-
dustry. We do not care to make any
specific suggestion as to terms because
we have no adequate data on the effi-
ciency of plants other than those we man-
age, and also because the conditions at the
time will govern the terms.”

“Keep Fabricators in Business”

Fabricating plants and the government-
owned machinery in private plants, he
recommended, should be disposed of in
the same manner. “We think the rule
should be to keep as many fabricators in
business as want to stay in business, for
without fabricators the producing plants
will be useless.” Dr. Dow suggested that
much of the magnesium in the existing
stockpile be set aside as insurance against
future emergencies; sale of this entire
stockpile, he said, would kill all private
production for several years and at the
same time would kill all technological
progress.

Dow officials believe the country will
use about 63 million pounds of magnesium
annually by the fifth year after the close
of the war. This figure, he warned the
committee, was not submitted as an esti-
mate; it was merely a guess. “We are
planning on the basis of what | call a

DR. WILLARD H. DOW

reasoned guess,” he said. The breakdowr
follows:

Pounds

Aircraft and airborne . 28,000,00C
Textile ... 6,000,00C
Manually 5,000,00C
Oil field industry 5,000,00(1
Automobile (die castings) 5,000,000
Buses, trucks, trailers 2,000,000
Printing industry ... 1,000,000
Other automatic machinery .. 1,000,000
Consumer goods (die castings) .... 5,000,000
Alloying with aluminum ... 3,000,000
Chemical and deoxidizer........... 2,000,000
Total o 63,000,000

Dow does not regard magnesium mere-
ly as a metal that will win its place ir
the sun by forcing out other metals, said
Dr. Dow. “For each use,” he said, “there
is one best metal and, where magnesium
is the best, it will take up what has been
waste and thereby create opportunities
in other fields.

“For instance, we have for the past five
years been working with magnesium in
the cathodic protection of steel in con-
tact with earth or water. Corrosion under
these circumstances is an electrical
phenomenon. If we can divert the elec-
trical action from the article to be pro-
tected to what is called an anode, tire
corrosion will be diverted to the anode. It
has been developed that magnesium has
advantages over all other known mate-
rials as an anode and that may mean an
immense market for magnesium—it would
take 60 million pounds a year to protect
only the pipe lines. An unprotected pipe-
line will last three to five years before
leaks begin to develop and when the re-
pairs become too heavy the line has to
be replaced. With cathodic protection the
pipeline will last indefinitely.

New Market Would Open Up

“In an operation of that sort everyone
benefits by the elementary process of
stopping waste—tire cutting down of re-
pairs and the lengthening of the life of
the pipeline make tire transport of ail
cheaper, cheaper pipelines mean more
pipelines and hence more steel and more
employment, and last, but not least, a
new market is opened up for magnesium
and probably for scrap magnesium, which
is now something of a problem.”

Dow has been able, said Dr. Dow, to
reduce the price of magnesium ingots
from $5 a pound in 1916 to 2014 cents
at the present time. Production costs
should decrease as much as 5 per cent &
year for five years after the war, and
eventually magnesium should sell as
cheaply as aluminum by weight and
much more cheaply by volume.

Dr. Dow vigorously defended the
position of his company in fabricating
magnesium products as well as producing
the primary metal. “If we had stayed
only in the producing field,” he said,
“there would be no use of the metal to-
day. In the early days we tried to interest
foundries and other shops but they
showed little interest in magnesium.”

Dr. Dow presented to committee mem:-
bers copies of a book specially prepared
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The Strangers

It happened in France the other day. One of the
bitterest ironies of our age of war ... An American soldier—
whose father had died in Flanders' fields without ever
having seen his infant son — gave his life for the future of an
infant son he in turn had never seen.
Three generations of strangers ... and now what of the
third generation? Will this child, too, grow up to inherit all
the old lies, the mistakes, the weaknesses that go to make up war?
What is it that his father and his father's father
died for?
Already, we're dusting ofF the solemn aphorisms about not
having died in vain, and we'll build a bright new
marble cenotaph to his unknown father. But it
isn't enough. Brother, it isn’t enough!

We will emerge from this war the most powerful nation on
earth. Our Navy and our Air Forces will be twice the size of all others
combined — our manufacturing productivity will equal half the
world s total capacity. If we can't enforce peace with that kind of club —
and if we can’t make jobs building houses for our sons to live in as well

as by building tanks for them to die in — then God help us!
Today, the engineers of the basic machine tool producers stand ready 10 help the
men of government and of industry to plan now for reconversion to a

strong and prosperous America.

One of these isa Bryant man. W e urge you to call him intoday,for time is running out!
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for presentation at the hearings. Entitled
“35 Opportunities for Small Business with
Magnesium,” it described 35 magnesium
products whose manufacture would re-
quire capital investment ranging from
$5000 to $50,000. Included were truck
bodies, garden tools, trailers, skis, die
castings, portable conveyors, dock boards
and portable platforms, portable boats,
sand castings, dollies, wheelbarrows,
camping equipment, bicycles, griddles
and steak jrlatters, air express shipping
containers, film handling containers, lawn
chairs, baggage trucks, portable dish-
washers, ladders, awning frames, prun-
ing shears, baby- carriages, tennis rackets,
tool handles, inside hardware, mangles,
model building kits, baby cribs, portable
clothes driers, toys, novelty items, lawn
mowers, and hand trucks.

Testimony of J. P. Margeson Jr., vice
president, International Minerals & Chem-
ical Corp., Chicago, was featured by ques-
tioning on the part of Sen. Claude Pepper
(Dem., Fla.) as to what the government
should do about magnesium plants which
were net taken over by private industry
but whose product was needed for the
public interest.

Mr. Margeson explained why his com-
pany is not interested in acquiring the
Defense Plant Corp. plant it operated at
Austin, Tex., until it was shut down on
Oct. 31, 1944, because of the accumula-
tion of excess stocks of the metal. Not
only will there be insufficient markets to
absorb the full magnesium production
after the war, said Mr. Margeson, but
competitors are in a much more favor-
able position to look forward to doing
business in the postwar period. Dow
Chemical Co., for example, has lower
raw material assembly costs, and lower
jrower costs than is possible at Austin.
In addition, he said, Dow has “know-
how” which his company cannot hope to
develop, and Dow also has large fabri-
cating capacity which his company can-
not duplicate.

Believes Risk Is Not Warranted

“It would require $10,000,000 to $12,-
000,000 capital to operate the Austin
plant,” said Mr. Margeson, “and we can-
not take that risk under the circum-
stances.”

Senator Pepper suggested that a good
many companies might feel the same way
about acquiring government plants. He
wanted to know what the government
could do to help in these cases where the
product of these plants would be needed
to provide employment and elevate the
scale of living. Should the government
help with a subsidy to enable small com-
panies to compete with big companies?
Should the government itself undertake
the operation of these plants after they
are declared surplus?

“Our company would not accept a
subsidy from the government,” responded
Mr. Margeson. “We think the only com-
panies that should be in the magnesium
producing business are those companies

who are able to produce at a cost lower
than the market price.”

C. C. Loomis, president, New England

Lime Co., Canaan, Conn., submitted some
interesting testimony about the Pidgeon
process which, he said, “was something
of an afterthought in the war expansion
of magnesium production.” It still is a
question whether this process can survive
in competition with the electrolytic
process; “there have been no funds and
little time for research and development
work on the process, and there has been
little chance to develop,- by-products or
side lines.”

But the Pidgeon process has certain ad-
vantages which merit serious thought, said
Mr. Loomis. The only raw materials re-
quired are sand, scrap iron or iron ore,
coke and dolomite lime; the only sizable
power requirement is around five kilowatt
hours per pound of ferrosilicon used. Chief
requirements after raw materials are fuel
and labor. “No other metal has such cheap
or widespread ore as is required for pro-
ducing magnesium by this process;” this
is of importance to future military secur-
ity since the process can be placed in
operation at many widely scattered points.
A peacetime consideration is that the
process can be set up in small units,
avoiding centralization in big industrial
centers; also the operation is flexible in
that furnace units can be started or
stopped with little time loss and at low
cost.

A distinct advantage is that the prod-
uct produces metal of exceptional purity,

DOWN PAYMENT:

Check for $40 million as an

an angle that may prove of importance in

finished magnesium products in the future.

It also produced metal in crystal form,
suggesting uses in process industries or in
powder metallurgy. To encourage use
of the Pidgeon process, said Mr. Loomis,
ferrosilicon should be available at lower
than the existing price, and some further
technological improvements should be
made in it; there is already sufficient
knowledge, as a result of operating ex-
perience, on which to work out such im-
provements, he said.

Faltering and delay in disposing of
surplus plants were assailed by Henry J.
Kaiser Co. Inc.

“One manufacturer has been dickering
[our months for one of these plants with
no termination in sight. Another manu-
facturer told me he felt it is no use to
try to buy a plant, as it would take 20
years to make a deal.

“You can’t blame the surplus property
administrator for this condition, said Mr.
Kaiser, “because the Surplus Property act
needs simplification. In one place the act
lays emphasis on employment and in an-
other place on recovering the high dollar.
Congress should declare a policy, with
the emphasis on quick action.

"Surplus plants should be disposed ol
now,” said Mr. Kaiser, “so that the buyer;
can make plans to put them to work a;
soon as they are declared surplus.

The sole criterion on which the govern:
ment should base its price in disposing
of a surplus plant, Mr. Kaiser believed
was the degree of assurance as to the

installment on out-

standing billings was paid to Leo T. Crowley, foreign economic adminis-
trator, by Christian Valensi, representing the French provisional govern-

ment, recently.

The check was a partial
materials to French North and East Africa during the

payment for shipments of
last two years
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amount of employment the buyer would
provide in that plant after the war. Sur-
plus plants should not be shut down with
the war’s end, he said, but should be
made busy on peace production without
delay. If necessary, the price could be
fixed at a later date. “You can determine
the price more intelligently after you have
seen the plant in operation over a period,”
said Mr. Kaiser.

A questionnaire addressed to typical in-
dustrialists all over the country would
lie advisable, said Mr. Kaiser, asking
them what is wrong with the Surplus
Property act as now written. The replies,
lie felt, would help to re-write the act
effectively.

Mr. Kaiser siioke optimistically about
the future of magnesium. When Senator
Murray interrupted to ask whether sub-
stitution of magnesium would have a
“disastrous” effect on the use of steel,
Mr. Kaiser replied in the negative. When
you reduce magnesium capacity from
pounds to tons, said Mr. Kaiser, it comes
to some 300,000 tons; that production, he
said, could not cause “disaster” to steel
or any other material. Mr. Kaiser said he
preferred to look at it in another way;
finding peacetime uses for some 300,000
tons of magnesium would cause a lift to
business and employment generally.

Mr. Kaiser looks for a big use of mag-
nesium in construction of truck and
trailer bodies, based on his experience
in operating a diesel truck with two trail-
mobile trailer units so equipped. The two
trailers have empty weight of 29,150
pounds and carry total payload of 47,170
pounds. Weight saving by using mag-
nesium is 8214 pounds, which increases
the payload capacity by 4.1 tons.

Estimated cost for the magnesium
truck bodies is $3750 each or $7500 for
the pair. Steel bodies would cost $1750
each or $3500 for two. The extra cost of
magnesium over steel of $4000 will be
amortized in four months for the addi-
tional truck revenue due to the increased
payload.

“The Permanente trucks are hauling
magnesium oxide from Moss Landing to
Permanente, Calif.,, each three trips a
day. The extra four tons per trip or 12
ions per day hauled legally on the Cali-
fornia highways by each unit, at the regu-
lar truck rate of $2.60 per ton represents
a net saving of $31.20 per day. This
means that the increased cost of mag-
nesium over steel of $4000 is amortized in
128 days or about four months, after
which time the daily saving is a net bene-
fit not possible to realize by conventional
means.”

E. E. Wilson; vice chairman, United
Aircraft Corp., and president, Aero-
nautical Chamber of Commerce of
America, outlined tire probable uses of
light metals in aviation (see Wing Tips,
p. 100).

Farm implements offer limited oppor-
tunities for the use of aluminum, and
‘ton and steel could be displaced in this
field at most by a few per cent, accord-
ing to A. W. Scarrett, vice president, In-
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AKKANGE AID FOR FRANCE:

Lend-lease and reverse lend-lease agree-

ments, designed to multiply French contribution to the United Nations'
war effort and to give new life to the French domestic economy, have

been concluded.

left to right: Henri Bonnet,

Shown above formally signing the agreements are,
French ambassador;

Joseph Grew, acting

secretary of state; and Jean Monnet, French finance minister. NEA photo

ternational Harvester Co., Chicago. Till-
age implements, grain drills and planters
require all of their present weight for
soil penetration. Weight reduction would
not be a factor in connection with sta-
tionary machinery, such as threshers, corn
shelters, ensilage blowers, etc. Weight is
not a matter of great importance in such
implements as harvesting machinery,
while in horse-drawn mowers the weight
of the machine provides traction for the
operation of the cutting knife.

Exceptions might be made in the case
of machines operated by tractors, said Mr.
Scarrett. Use of tractor-mounted har-
vesters, he said, has been somewhat ham-
pered by the fact that they are often too
heavy for the tractor to carry; “oppor-
tunity' for the use of aluminum to lighten
the weight is greater in this type of ma-
chine than in any other implement, and
a reasonable increase in cost here would
not be justified,” said Mr. Scarrett. The
same reasoning, he said, might apply to
design of tractor-mounted mowers.

Aluminum Has Limited Applications

The corrosion-resistant  quality  of
aluminum might warrant added cost in
some cases, he said, but not in all. It
would not do for plow bottoms, lie said,
because aluminum is too soft for this use.

Best possibilities for use of aluminum
in farm implements, said Mr. Scarrett,
appear to be the following: In die-cast
grain feed cups on drills to replace cast
iron feeds which are not sufficiently ac-
curate without expensive machining; in
valves on checkrow planters to reduce the
inertia forces and permit planting at
higher speeds; in fertilizer hoppers and
feeds for protection against corrosion; in
certain rapidly reciprocating parts, such

as harvester straw racks and shaker
screens, to cut down vibration and inertia
forces, as well as resist corrosion; in con-
struction of tractor-mounted units, to re-
duce their weight.

In the field of refrigeration, said Mr.
Scarrett, the postwar use of aluminum
will depend entirely on the cost of this
metal; the substitution, in case of sub-
stantially lower price on aluminum, would
be at the expense of cold-rolled steel
sheets.'

“Superior thermal conductivity’ of
aluminum as compared with steel," said
Mr. Scarrett, “,s more than outweighed
by some added difficulty in welding, its
tendency to form dangerous gases in con-
tact with some refrigerants now in use,
and added problems in finishing.” Alumi-
num castings or forgings could be used
as hardware but costs would have to be
lowered to compete against drawn steel
and zinc die-cast parts now used.

In reference to commercial motor
trucks and trailers, Mr. Scarrett felt that
“a truck operator is not justified in mak-
ing the additional investment for light-
weight equipment unless he operates his
equipment close to 100,000 miles per year
or more.”

In general, said Mr. Scarrett, a change
to the use of aluminum entails extensive
changes in manufacturing equipment.

“An aluminum foundry," he said, “re-
quires different melting furnaces than the
cupolas used for cast iron, also different
flask and cleaning equipment and often
special furnaces for normalizing or heat
treating the aluminum castings. Aluminum
can be machined at much higher speed
than steel and iron, but to obtain the
greatest efficiency requires entirely new
milling machines, lathes and boring ma-
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chines than are now used in the farm
implement industry. Where aluminum is
forged or formed hot it requires heavier
hammers and presses than used for steel.
For spot welding aluminum, machines of
higher amperage capacity are required
than for sheet steel. It is no simple task
to change from steel and iron to alumi-
num.”

There will be little change in the rela-
tive quantities of steel, iron, aluminum
and magnesium when Ford Motor Co.
resumes production of automobiles, Dr.
J. S. Laird, in charge of the Research
and Development Division of that com-
pany’s Chemical Engineering Depart-
ment, told the committee.

Low modulus, softness, and poor cor-
rosion resistance, he said, rule out mag-
nesium in many uses. Where magnesium
castings might be used, as in oil pans,
cover plates and other lightly stressed
parts, they must compete with steel stamp-
ings or aluminum castings; greater ease
of machining does not compensate for the
higher cost of the magnesium castings.
Use of magnesium sheet in body work,
he said, is hampered by lack of suitable
welding processes.

With reference to aluminum, cylinder
blocks, cylinder heads, oil pans, pistons,
timing gears and other parts have been
made of aluminum with success in th
past but “under present conditions the
use of aluminum castings even on the
same scale as prewar will be predicated
on a supply of suitable aluminum alloy
ingot at a price not over 6 cents a pound,”
he said. “Any extensive use of aluminum
in transmission or chassis parts appears
to be highly improbable Use of
aluminum sheet in body work is ham-
pered by lack of satisfactory processes
of fabricating into bodies as now de-
signed. Adequate welding techniques are
not available, nor have we any reason
to expect them in the near future. With
no advantage to be gained by use of
aluminum sheet except its weight, its
price would have to be very close to that
of steel sheet to permit its use in automo-
bile bodies.”

At the same time, Dr. Laird assured
the committee, Ford Motor Co. will con-
tinue its studies of light metals to in-
sure utmost utilization of their economic
possibilities.

Auto Engineer Testifies

Another witness who asserted the price
of aluminum would have to be reduced
substantially to permit its expanded use
by the automobile industry was W. S.
James, chief engineer, Studebaker Corp.,
South Bend, Ind. For purposes of illus-
tration, he discussed a 1942 Studebaker
Champion. Of approximately 3200 pounds
of material that went into this car, he
said, some 3000 pounds were iron and
steel and just a little over 6 pounds were
aluminum.

Of this 3000 pounds of iron and steel,
approximately 1900 pounds might be of
aluminum. “Taking into consideration tire
difference in the physical properties of the

W. S. JAMES

two metals,” said Mr. James, “I believe
that some 1100 pounus ot aluminum
would be required to replace tire 1900
pounds of iron and steel. By making this
substitution we would reduce tire gross
weight of all materials going into the
Champion to approximately 2-i0O pounds.

“At 15 cents a pound, the aluminum
we would use would cost us $165 as
against a cost of $47.50 for the steel re-
placed—using 2% cents a pound as the
steel price. The cost of materials would
thus be increased by $117.50 by the sub-
stitution. Incidentally, the resultant in-
crease in the cost of materials would ex-
ceed the total cost of all the basic ma-
terials actually used in the present auto-
mobile. To make the increase without an
increase in the total cost of the basic ma-
terials used, aluminum would have to be
piurchased for less than 414 cents a pound.

“My statement,” lie explained, “should
not be taken to mean that the automo-
bile industry will not increase its use of
aluminum until such a time as its price is
reduced to less than 414 cents a pound. On
the contrary, a price of 714 cents a pound,
approximately three times that of steel,
would encourage the use of aluminum
wherever its physical properties would
permit taking full advantage of its weight
saving—in other words, wherever one
volume of steel could be replaced by one
volume of aluminum. A reduction in the
aluminum price of 714 cents a pound or
lower unquestionably would lead to in-
creased experimentation by automobile
manufacturers in an effort to determine
to what extent they might reduce auto-
mobile transportation costs by substitut-
ing aluminum for steel.

“It is my opinion that no automobile
manufacturer is likely to consider the
substitution of aluminum for steel if such
a substitution would necessitate an in-
crease in the selling price of his product.

The only important use in which the
industry' has found it possible to use
aluminum to advantage, said Mr, James,
is in pistons. In this case cost is of little
consideration.

Mr, James explained that aluminum has
certain deficiencies which prevent its use

in other parts of the automobile engine.

Future use of aluminum and magne-
sium in transportation equipment, as
against ferrous metals, will be determined
largely by prices of the two groups, and
by questions of design, Brig. Gen. C. D
Young, deputy director, Office of Defense
Transportation, told the committee.

The outlook for aluminum in hopper
cars appears favorable because this metal
stands up much better than steel under the
attack of sulphuric acid in the transporta-
tion of coal. Weight also will be a factor
here because it takes 11,000 pounds of
aluminum as against 25,000 pounds of
low-carbon steel to construct a 70-ton
hopper car. The trend toward substitu-
tion probably will be gradual rather than
sudden, he thought. A disadvantage of the
aluminum car, General Young said, is
that aluminum sheets are not as resistant
to blows and abrasion as steel.

While less-than-carload shipping con-
tainers should offer a field for light metals,
said General Young, comparatively little
progress is being made in this direction
despite the fact greater use is being made
of containers at this time.

Steam and diesel locomotives probably
will have more aluminum (cabs, running
boards and trim) to meet weight limita-
tions due to axle load. Aluminum also,
he thought, should find use in some lo-
comotive auxiliaries such as pumps, feed
water heaters, brake apparatus and cab
fittings.

Marine Use Should Expand

Water transport was an expanding out-
let for aluminum before the war, but
principally for outboard motors and pleas-
ure and luxury craft. These uses should
be expanded. Little use has been made
of aluminum in construction of commer-
cial inland waterway craft aside from
some special barges for transportation of
certain chemical liquids.

It is probable more aluminum will be
used for trucks and buses after the war,
said General Young, but this trend will de-
pend to a considerable extent on a num:
ber of factors. Among these are restric-
tions imposed by the states on the gross
weight of vehicles operated on their high-
ways; cost per gallon of gasoline or othei
motor fuel; mileage cost of tires as in
fluenced by weight of the vehicles; anc
the burden of taxation under state licens
ing provisions as it is affected by the
light and gross weight of the vehicles.

Railroads fully appreciate that there
is no profit in hauling unnecessary deac
weight and that their profit comes frorr
the freight and passengers carried i
their equipment, V. R. Hawthorne
executive vice chairman, Mechanical Di
vision, Association of American Railroads
told the committee.

“On the other hand,” he said, “then
is no economy in paying too much of .
premium for weight saving either ii
higher first cost, increased maintenanci
or in reduced life of the equipment
Present types of railway equipment havi
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a relatively long, useful life, ranging from
25 to 30 years or more.

“Before railroads can generally justify
recommending that large numbers of
freight cars be constructed of aluminum
alloys, it seems necessary that the price
of this material be reduced.

“Magnesium has never been used to
any extent by the railroads and not at all
for equipment construction. From our
limited knowledge of this metal, it seems
very doubtful that it will be very' serious-
ly considered for the construction of post-
war railroad equipment.”

Another factor, said Mr. Hawthorne,
is that it so far has been impossible to
obtain as high as 18 to 20 per cent brak-
ing ratio for fully loaded freight cars.

In passenger car equipment, said Mr.
Hawthorne, aluminum will be in com-
petition with both stainless steel, and also
with low-alloy, high-tensile steel.

“There is a considerable field for the
use of light weight metals in railroad
equipment specialties such as running
boards, car-seat frames, crosshead shoes
and other car and locomotive items,”
concluded Mr. Hawthorne. “Another
place where aluminum alloys might be
attractive is in the construction of loco-
motive tenders where the capacity of the
tender can be materially increased within
the present allowable axle loads. Other
promising fields for the light metals are
baggage trucks, freight station ladders,
shop ladders, permanent scaffolding,
roundhouse jacks, tools, tool boxes, etc.”

To Make Car Parts of Aluminum

Bettendorf Co., Davenport, la., plans
to manufacture aluminum car parts and
other railroad specialties after the war,
W. E. Bettendorf, president of that com-
pany, told the committee.

“With the important advances that
have been made during more recent
years in the strength, corrosion resistance
and other characteristics of aluminum
alloys,” he said, “we believe the evolu-
tion will require the use of these lighter
materials in railroad equipment; the ex-
tent to which their use will prove de-
sirable will have to be left for future de-
termination. It will depend on economies
which the railroads will experience from
actual use of such equipment.

“Our present opinion is that alumi-
num alloys will not entirely replace steel
in such, equipment, particularly at the
present costs of these materials, and that
the introduction of some of the equip-
ment made from light-weight materials
will be a gradual process.

“Use of extruded shapes of aluminum
alloys is an important contribution be-
cause it permits the more economical use
of metal in tire structural sections,” added
Mr. Bettendorf. "Shapes can be had from
this process which would be impossible to
Produce by rolling. As a result of being
able to introduce metal into the section
at places where it will be of the greatest
benefit mechanically, shapes of equal
strength to rolled sections are produced
with a lesser amount of metal.”
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PRIORITI ES-ALLOCATIONS-PRICES

Weekly summaries of orders and regulations, together with offi-

cial

interpretations and directives issued by War Production

Board and Office of Price Administration

L ORDERS

ICE REFRIGERATORS: Revised produc-
tion quotas for domestic ice refrigerators have
been established for the period Jan. 1, 1945
through March 31, 1945, setting total author-
ized production for first quarter, 1945, at 75,-
000 units in 17 plants. (L-7-c)

M ORDERS

STEEL: Order M-126 has been amended to
bring it in line with other WPB regulations and
changes. The amended order also includes
some minor revisions and some clarifications
of previous rules. The order was originally
issued May 5, 1942 to provide an immediate
overall iron and steel conservation measure.
Since then other orders and regulations have
been issued which adequately control use of
iron and steel in a number of products and
accordingly reference to 86 such products has
been deleted from the amended order.

The order also states that iron and steel for
maintenance, repair and operating supplies for
products prohibited under the order may only
be used to replace parts of a product if the
parts are to be used for maintenance and re-
pair of such a product. The manufacture of
a complete product which has been prohibited
under the order is not permitted through the
use of MRO.

Another change provides that iron and steel
for water tanks and water tank towers (re-
quired in connection with authorized construc-
tion projects important to the production of war
materials and highly essential civilian products
and the development of public utilities facili-
ties) authorized by the appropriate WPB sub-
division on form GA 1456 or form WPB 2274
may now be obtained without an appeal under
M-126.

The appeals clause also has been modified
to correspond with the provisions of Priorities
Regulation No. 25 (spot authorization plan).
Other important revisions include: 1. Sixteen
items changed to conform to other orders; 2.
Three items changed to delete references to
orders that have been revoked; 3. Eight items
changed to delete reference to the Steel Re-
covery Corp. which is no longer in existence.
Under this revision the products mentioned are
now permitted to use steel from idle and ex-
cess inventories in accordance with existing
regulations. (M-126)

ZINC: Zinc for products previously author-
ized under Priorities Regulation No. 25 (under
which spot authorizations are allowed) will be
subject to restrictions of the zinc order after
April 1, 1945. New appeals subsequent to
March 7, 1945, should be filed with WPB field
offices. (M-U-b)

TIN: Revised Order M-43 specifies that a
retailer may purchase products shown on List
A by relying on his supplier’s certification that
these products contain no tin in any form. Use
of tin in the manufacture of automobile solder,
and also use of any solder containing tin in the
repair of automobile bodies and fenders, is pro-
hibited. The revised order enumerates allowed
uses of tin in coating or retinning certain uten-
sils for processing or cooking of food by insti-
tutions or by industrial or commercial estab-
lishments. Use of tin plate has been limited to
baking pans for institutional and commercial
bakers. The revised order requires that cer-
tifications be furnished by retailers to their sup-
pliers that they will only sell such items to in-
stitutions, industrial or commercial establish-

ments and bakers. Also, it is required that
suppliers must not sell such products to other
than institutional and commercial users. Defi-
nite restrictions have been placed on the re-
tailer governing purchases and sales of solder.
The order’'s babbitt metal schedule has been
reworded, most important change being that
users of fabricated bearings containing babbitt
of more than 12 per cent tin by weight must
furnish the manufacturer with a use certifica-
tion. Tin or tin alloys used to repair gas
meters must be derived from scrap from old
meters brought in for repairs or salvage. (M-43)

COPPER: New restrictions have been placed
on use of copper in the manufacture of fas-
teners of many types, including slide fasteners.
Exceptions are made for fasteners for indus-
trial safety equipment and for machine-at-
tached snap fasteners for nurses’ uniforms. Cop-
per may no longer be used in production of
such miscellaneous products as door-operating
devices and deodorizing dispensers. The re-
vised order clarifies the fact that products on
the prohibited list of M-9-c may not be made
from scrap, fired cartridge cases and certain
other copper raw materials. (M-9-c)

CHLORATE CHEMICALS: Ordei M-171
has been revoked and chlorate chemicals af-
fected by that order (now defined as potassium
chlorate, sodium chlorate and potassium per-
chlorate) have been transferred to Schedule 97
under the general chemicals order M-300. Only
substantial change in allocation control is rais-
ing of small order exemption from 25 pounds
for each chlorate chemical to 250 pounds for

potassium chlorate, 300 pounds for sodium
chlorate, and 100 pounds for potassium per-
chlorate. (M-300)

MINOR CHLORATES: Minor chlorates such
as barium chlorate and barium perchlorate have
been removed from allocation controls because
of adequate supply.

PRICE REGULATIONS

FARM EQUIPMENT: In amendment to
regulations governing manufacturers’ and whole-
salers’ maximum prices for farm equipment the
section applying to persons manufacturing
farm equipment for the first time has been
clarified, provisions governing approval or dis-
approval of proposed manufacturers’ maximum
prices for new or modified items has been
modified, pricing methods are provided for
persons desiring to enter the field of whole-
sale distribution of farm equipment, and trans-
fer is made of grain bins to coverage by the
This Is

general maximum price regulation.
effective March 15, 1945. (Amendment 15
to MPR 246)

REFRACTORY PRODUCTS: Resellers are
allowed the same percentage increases recently
granted manufacturers of fireclay and silica
brick refractory products in Colorado, Utah,
Missouri and all states east of the Mississippi,
provided these two conditions are met: (1)
Sales by the reseller and shipment to the cus-
tomer are made direct from the manufacturer’s
plant, and (2) the manufacturer and reseller
customarily sell to the same purchaser in the
same area at the same price. Effective March
9, 1945, the increase applies to all refractory
products manufactured in Colorado and Utah;
in Missouri and all states east of the Missis-
sippi it applies also to ladle brick, sleeves and
nozzles, runner brick, hot tops, super clay and
high alumina brick, ground fireclay, silica ce-
ment and other low temperature mortars.
(Amendment 73 to Order A-l under Section
1499.159b of MPR 188)
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Combinations of Heavy

Light Radial Load and Extra-Heavy Loads
Moderate Thrust Load Medium Speeds

(Either Direction) Positive Sealing against
Normal Speed Dust and Dirt

Intermittent Service Easiest-of-all Application

SELECT
FAFNIR DOUBLE
RAOIAL FAFNIR 200 Series PILLOW BLOCKS
RADIAL BEARING with exclusive Wide Inner

Ring Ball Bearings
For shaft sizes:
% " to 6% "

1,000,000 LESS REVOLUTIONS!

These simple diagrams make it easy to understand why Fafnir
Ball Bearings stay on the job longer and provide greater radial
and thrust capacity.

Here are two ball bearings identical in size and type. But
the balls in the Fafnir are 1%2Wthose in the others are only
1/32”-These smaller balls must revolve faster per shaft rotation.
In 24 hours at 2000 R.P.M. the Fafnir balls make over a million
less revolutions. Obviously, fewer revolutions within the Fafnir
Ball Bearings mean less wear, longer life.

This Fafnir Balanced Design brings race depth, ball size and
ring thickness in proper balance for top performance. The
Fafnir Bearing Company, New Britain, Conn.

Shaft Adjustment or Belt
Tightening Conveyors
Self-alignment within the
housing
Friction-free operation

SELECT

FAFNIR BALL BEARING
TAKE-UP UNITS

BALL BEARINGS



By A. H ALLEN Detroit Editor, STEEL

ducing only 60-70 per cent of its potential for war.

-MIRRORS of MOTORDOM

Mead committee investigation reveals motor industry is pro-

Prospects

for improvement in productive efficiency are slight until national

labor policy is changed

DETROIT
IT APPEARS an accepted fact, among
both union and management, that the
motor industry is producing only 60-
70 per cent of its potential (See p, 77),
but whether anything can he done about
moving this percentage any higher re-
mains doubtful. Management has stated
its case, union leaders have had their
say, and it all simmers down approxi-
mately to what Matthew Smith, national
secretary of the Mechanics Educational
Society of America, told the Mead com-
mittee here:

“The only way 100 per cent war pro-
ductivity can be achieved would be to
have a Gestapo, and | question whether
the cost of obtaining the additional 40
per cent would be worth the effort. After
all, we seem to be winning the war with
60 per cent.”

Smith, always a colorful character on
the witness stand in his wrinkled clothes
and general state of disarray, proved
to be a star witness for management in
his testimony before the inquisition
supervised by Sen. Homer Ferguson,
a former judge who is an old hand at
grand jury investigations. A British
citizen who has had his innings with the
War Labor Board in Washington, Smith
likes to explode with the unusual, and
lie ran true to form last week. He said
he did not believe in the no-strike pledge,
now or at any other time, adding that he
came from England which has had 91
wars in 100 years, and “it has disillu-
sioned me.”

Would Abolish Controls

Prefacing his testimony with the state-
ment he wished his remarks to be brief
“to minimize this silly waste of time,”
Smith tossed out a few other choice nug-
gets, such as the suggestion that be was
opposed to wage stabilization and be-
lieved all wages should be set by col-
lective bargaining, with all price controls
removed, and that his union (now num-
bering about 64,000) was willing to or-
ganize anybody except stockholders be-
cause he regards dividends as a form of
economic theft.

Smith further asserted that a 5 per
cent cutback in contracts will almost al-
ways result in a 20 per cent cut in pro-
duction because of its effect on the men-
tal attitude of workers. And on the
question of idle machinery in certain
automotive plants—a point which the
leaders of the UAW-CIO had made much
of in their testimony—he said with con-
siderable truth, “much of this equipment
is so highly specialized that it cannot
be used more than a couple of days a

month and even that much use is not
very efficient.”

Not in years has any news made the
headlines with the impact of the Mead
investigating  committee’s  inquisition.
Those who attended were unanimous in
observing that it was the greatest comic
opera staged in Detroit in its history', ex-
cept for the tragic connotations as far as
the war is concerned. A long line of
witnesses appeared before the committee,
and their conflicting testimony made it
difficult to draw any definite conclusions.

On the serio-comic score, for example,
the committee paid a surprise visit to the
Packard plant on Saturday afternoon,
and apparently the word had not been
forwarded sufficiently in advance, for
Senator Ferguson surprised a negro work-
er who was fast asleep on a conveyor
an hour or more in advance of quitting
time (Packard shifts work 8 hours at
regular rates and 2 hours overtime).
The senator nudged the dozing employe
who was considerably taken aback at his
rude awakening. Next day he was sum-
moned to the committee hearing, and
testified that his daily quota of produc-
tion was two supercharger wheel cases,
after completion of which he was accus-
tomed to easing off until the end of the
shift.

Yawning, he said,“l sat down for a few
minutes to read the paper, and then I

SPEEDING THE JOB:

lay down for a few seconds, but I wasn't
asleep, but | was surprised when some
fellow (Senator Ferguson) jabbed me in
the side.”

Considerably annoyed, Senator Fer-
guson demanded, “Are you sleepy now.
I notice you yawning. Do you want us
to give you a recess. You know we don’t
want to work you harder here than you
are accustomed to working on your job.”

The somnolent Brother Watson con-
cluded, “No, sir, it's not that I'm sleepy,
but I'm just not a very good hand at
talking.”

Substantiation of the ridiculous show
of productivity at the Packard plant was
supplied by a colonel in the Air Forces,
resident representative at the plant. He
testified that scheduled production has
been met for only a few months on Rolls-
Royce aircraft engines, that he had made
regular reports to the company and to his
superior officers of the poor productivity,
without results. Time studies in some
departments had resulted in slight im-
provement, but in other departments
time study engineers were threatened
with being thrown out of the plant if
they attempted to make analyses. The
colonel said part of the blame was due
to what he described as “bumping.” Spe-
cifically, this means that when one man
is laid off from a certain job, he may be
entitled to take the job of someone with
less seniority—a process continued all
down the line to the person with the least
seniority. Meanwhile, each of the men
in a new job must be trained for his new
work, causing delay in production, and a
turnover as high as 40 per cent.

All this bickering over the situation at
Packard, which indicated an efficiency

American Seabees increased the capacity of their

dump trucks by adding airway matting to the beds of the trucks, per-
mitting them to haul larger loads of crushed coral used in building run-

ways for B-29s at a Guam base.

NEA photo

(Material in this department is protected by copyright and its use in any form without permission is prohibited)
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MIRRORS of MOTORDOM

of the company’s aircraft engine divi-
sion somewhere between 70 and 75 per
cent, against charted efficiency of 96 per
cent in the Marine Engine Division, was
a major headache for Packard’s doughty
president, George T. Christopher, who
also participated in the hearings, and who
lias been spending a major portion of his
time in recent months on labor problems.
He summed the trouble up by pointing
out there are two factions in the Packard
union local which are each trying to elect
their own representatives as president.
He continued, “There has been nobody
who controlled the group. There is no
way to settle with two groups. | had
publicly stated that | hoped we would
so conduct ourselves that after the war
neither of us would feel we would have
a score to settle.”

Some loose charges had been hurled
by UAW-CIO representatives, accusing

BURMA ]
Lashio o

management of the Ford Motor Co. of
deliberately refusing contracts for the
company’s steel and gray iron foundries
at the Rouge plant, also trying to prove
that idle capacity at the Rouge foundry
departments was ample to make up for
the critical shortage of castings in war
production programs. The allegations
were based entirely on half-truths and
lack of knowledge of foundry production.
In the effort to refute these claims, four
Ford executives prepared a 15-page brief
on true conditions in their foundry de-
partments, which they proposed to pre-
sent to the Mead committee last Wednes-
day.

It is doubtful if the Mead committee
expected anything like the deluge of testi-
mony with which it has been inundated,
but after you boil it all down the con-
clusion is inescapable that unions are
beginning to realize that they have sown

BUILDING
ROAD: Military
trucks were as
much in evidence
in  building the
Ledo Road from
India to China as
they now are in
hauling vitally im-

LEDO

portant supplies
over it. Above,
tough, powerful
equip ment, in-
cluding bulldoz-
ers and General
Motors 6-wheel

trucks are shown
helping Army en-
gineers construct
the highway
through the
swamps, jungles
and mountains of
Burma. Diagram
below shows the
route of the road
which stretches
for 1000 miles
between Ledo,
India, and Kun-
ming. From there
it continues to
Chungking,
China. The entire
highway is offi-
cially known as
the Stilwell road
in honor of Gen.
Joseph W. Stil-
(VA— weli, and it com-
bines part of the
old Burma road
with the new
Ledo road

INDO-CHIMA

the tempest and are now reaping the
whirlwind as far as their locals are con-
cerned. To put it mildly, the situation
is out of hand, and they are making fran-
tic efforts to salvage something from the
mess.

On the other hand, managements have
been pressed to the point where some-
thing had to be done, conditions were
becoming intolerable. It was impossible
to expect even nominal productivity', dis-
cipline was a joke, plant rules meant
nothing. The Mead investigation may
prove to be a fuse which will touch off
a showdown on just who is going to do
what to whom and for how much. Cer-
tainly, if Washington has been listening
at all to what is going on in Detroit tire
last few days, the proposed work-or-fight
manpower legislation will be given the
old heave-ho.

Showing Not Too Convincing

From management’s side, it must be
admitted its showing before the Mead
committee was not too convincing.
Whether it fails to appreciate intricacies
of public relations and dealing with gov-
ernmental investigating agencies, or
whether it is just too busy to concentrate
on these subsidiary problems, are ques-
tions that remain to be answered. Perhaps
the explanation lies in the fact Senate
investigators might logically be expected
to “throw the needle” into management
more vociferously than into labor as a
matter of political expediency.

Although production of liquid-cooled
internal combustion engines, other than
for airplane use increased 22 per cent
in 1944 over the previous year, output
must be boosted still further to meet de-
mands of the armed services, according
to information from the local WPB office.
To meet the problem, plans have been
developed for controls on engine sched-
uling, closer screening of order boards to
eliminate less essential orders, tightening
of controls on distribution of spare parts,
and plans for early construction of new
facilities.

Truck production by 37 companies for
military and civilian use amounted to
743,750 in 1944. This figure differs
from “factory sales” figure accepted as
an index of production before the war.

Jeeps, military ambulances, and wheel-
drive personnel carriers are included, and

half-tracks, armored cars and integral
buses are excluded. Production figures
follow:
Total

------------- All Sizes-------—-- —
1944 Civilian Military Tota
Jan 2,528 56,068 58,596

2,766 52,905 55,671

4,628 51,731 56,359
April 8,151 47,568 55,719
May 9,298 47,622 56,920
AT 11,926 49,260 61,186
July 11,243 50,297 61,540
Aug 12,511 56,034 68,545
Sept 12,277 52,765 65,042
Oct 13,075 51,054 64,129
Nov 14,677 54,336 69,013
Dec 16,001 55,029 71,030
Total s 119,081 624,669 743,750
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EVERLASTING FASTENINGS

Yd..

BECAUSE of these large and varied
stocks, Harper is known as "Headquar-
ters for Everlasting Fastenings" . ..
"Your Logical Source" of non-ferrous
and stainless bolt and nut products.
At Harpers the buyer finds three
unique and distinct advantages. First,
large stocks of all types of fastenings
such as bolts, nuts, screws, washers,
rivets and specials; second, fastenings
in all the commercial non-ferrous and
stainless alloys except aluminum, e.g.
brass, copper, naval bronze, silicon

March 19, 1945

bronze, Monel and stainless steel; third,
large stocks of metals in bars, rods,
wire, strip and other basic forms from
which special fastenings can be quickly
made according to specifications.

1945 CATALOG AVAILABLE. New in
usefulness to the metal industries. 104
pages, 852" x 11", 4 colors.

THE H M. HARPER COMPANY
2646 Fletcher Street, Chicago 18, 11

BRANCH OFFICES: New York City < Philadelphia
Los Angeles . Milwaukee < Cincinnati « Houston
Representatives in Principal Cities
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MEN of INDUSTRY

C. C. GOBDEL

Carl C. Gobdel has been named man-
ager, special steels department, Philadel-
phia plant, Joseph T. Ryerson & Son Inc.
Previously, he was sales representative
in Missouri.

T. J. Gallagher has joined Edw. S.
Christiansen Co., Chicago, as sales man-
ager. Until recently he was director of
sales, Reynolds Metals Co. at Detroit.

Walter I. Brcgman, president, Price
Iron & Supply Co., Chicago, has been
appointed chairman, Brokers’ Commit-
tee, Institute of Scrap Iron and Steel,
Washington.

1?. E. Potter has been elected a com-
mercial vice president, General Electric
Co., Nela Park, Cleveland. P. D. Parker
replaces Mr. Potter as general sales man-
ager, Eastern Division, which post Mr.
Potter had filled for the past 14 years.

Leonard C. Crewe Jr. has been made
works manager, Johnson Steel & Wire
Co. Inc., Worcester, Mass.

W. G. Swigert, president, Pacific
Bridge Co., has been elected a director
of Joshua Plendy Iron Works, Sunny-
vale, California.

Howard L. Stilley has been appointed
general manager, Soule Equipment Co.,
San Francisco. Formerly, he was cen-
tral sales manager of R. G. LeToumeau,
Inc.

Fred J. Beckmann, formerly assistant
superintendent, Saucon Division roll
shop, Bethlehem, Pa. plant, Bethlehem
Steel Co., has been made superintend-
ent, succeeding the late Harry K. Max-
well.

Donald H. Dalbeck has been made
controller, Reed-Prentice Corp., Worces-
ter, Mass.

D. O. Thomas, president,
Westinghouse Automotive Air Brake Co.,
Elyria, O,, is relinquishing his post of

Bendix-

EUGENE J. REARDON

vice president, Bendix Aviation Corp.,
South Bend, Ind., to devote full time
to the former company.

—0—

Eugene J. Reardon has been elected
vice president and director, Superior
Steel Corp., Pittsburgh, to assume com-
plete supervision of operations. Mr.
Reardon was chief engineer, American
Steel & Wire Co., Cleveland.

John Howard Collier, president, Crane
Co., Chicago, has been elected a direc-
tor of Allis-Chalmers Mfg. Co., Mil-
waukee.

Leroy F. Kecly, formerly of Louis Al-
lis Co., Milwaukee, has been made gen-
eral sales manager, Howell Electric Mo-
tors Co., Howell, Mich.

A. J. Gariepy has been made assistant
to the president, Lawrance Aeronautical
Corp., Linden. N. J. Prior to his pro-
motion, Mr. Gariepy was contracts and
service manager.

Don E. Miller has been appointed ex-
ecutive assistant to John J. Prindiville,
Jr., vice president and works manager,
Lapointe Machine Tool Co., Hudson,
Mass., having formerly been factory man-
ager, Garfield Division, Houdaille-Her-
shey Corp., Detroit.

James E. Guillet has been named op-
erations manager, Pipe Engineering Co.,
Stockton, Calif.

Harold C. Lenfest has been appointed
vice president in charge of the New York
office, Enterprise Engine Co., San Fran-
cisco.

Edmund A. Pratt has joined the staff
of American Standards Association as di-
rector, Inter-American department, New
York city.

Ralph S. White, former chief, power
plant section, Civil Aeronautics Author-
ity, Washington, has been made man-
ager, engineering development, Ranger

R. P- TYLER

Aircraft Engines Division, Fairchild En-
gine & Airplane Corp., Hagerstown, Md.
—0—

R. P. Tyler, formerly sales manager,
A. Leschen & Sons Rope Co., St. Louis,
has joined Macwhyte Co., Kenosha, Wis.,
as sales manager.

Malcolm E. Morgan has been appoint-
ed superintendent of the blast furnaces
and coke works for the southern district,
Republic Steel Corp., Cleveland, and
will be in charge of blast furnaces and
coke works in both Birmingham and
Gadsden, Ala.

00—

R. O. Herbig, since 1921 Chicago dis-
trict sales manager, Reliance Electric &
Engineering Co., Cleveland, has been
appointed central western sales man-
ager.

—o0—

Guy S. Peppiatt has been elected
executive vice president in charge of
manufacturing and related activities,
Federal-Mogul Corp., Detroit. Samuel
E. MacArthur has been appointed con-
troller, and William R. Waddell, man-
ager of the Federal-Mogul Service Divi-

H. F. SEYMOUR

Who has been made president, Columbian
Vise & Mfg. Co., Cleveland, noted in STEEL,
March 5, p. 109.
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sion, has been made assistant secretary
of the corporation.

William E. Coakley has been elected
vice president and director of Pressed
Steel Tank Co., Milwaukee. He has
been production manager of the com-
pany since 19109.

_O_

A. R. Patterson has joined Sta-Rite
Products Inc., Delavan, Wis., as vice
president in charge of engineering.

_O_

Wilton O. English has been appointed
manager of the Drop Forging Division,
National Lock Washer Co., Newark, N. .J

0. A. Redhair has been named man-

ager of accounting of die Transformer
Division plant in Sharon, Pa., of the
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa. He succeeds C. A.
Jones who has been appointed assistant to
the works manager.

—0—

Donald J. Reese, who has been with
the Steel Division, War Production Board
since April, 1942, has resumed his duties
with the Development and Research Di-
vision, International Nickel Co., New
York.

G. E. DuCharme, formerly sales man-
ager of the New York district, has been
appointed manager of paint and chemical
container sales, Continental Can Co.,
New York.

A_O_

Harry D. Fenske has been appointed
director of transportation and William H.
Owen, traffic manager for the Great
Lakes Steel Corp., Detroit, its N-A-X
Alloy Steel and Stran-Steel Divisions, and
Hanna Furnace Corp., Buffalo.

—0—

H. A. Warren has been made man-
ager of the newly-formed central district
of General Electric Co. appliance and

S. B. HEPPENSTALL

Who has been elected chairman of the board,
deppenstall Co., Pittsburgh, as mentioned in
STEEL, Feb. 19, p. 94.
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V. E. GUMBLETON

merchandise department with headquar-
ters in Kansas City, effective April 1.
O—

V. E. Gumbleton has been appointed
director of purchases for Timken-Detroit
Axle Co., and J. L. Griffin, purchasing
agent for all the firm’s Detroit axle plants.
Formerly purchasing agent and with that
department since 1918, Mr. Gumbleton
fills the vacancy left by the late F. II.
Maisonville. Mr. Griffin joined Timken
in 1919.

—0—

Henry Harnischfeger has been elect-
ed a director of Harnischfeger Corp.,
Milwaukee.

R. J. Benkart has been appointed to
represent the Ajax- Electric Co., Inc.,
Philadelphia, in West Virginia, western
Pennsylvania and southeastern Ohio.

Henry P. Wood has joined the staff of
Clayborne Distributors, Ltd., Chicago,
and in his new position will assist manu-
facturers of plant equipment with their
sales, service and installation problems.

E. A. Selling, formerly secretary and

ARTHUR R. C. MARKL
Who has been appointed chief research en-
gineer, Tube-Turns Inc., Louisville, Ky., as an-
nounced in STEEL, Feb. 19, p. 95.

MEN of INDUSTRY

J. L. GRIFFIN

controller, Cleveland Tractor Co., Cleve-
land, has been elected assistant treasurer,
Oliver Corp. He will continue at the
Oliver Cleveland plant.

Captain John J. Healy, assigned to in-
active duty after 33 months with the
Army Air Forces, has returned to Cop-
perweld Steel Co. as northwest represent-
ative with headquarters in Chicago.

W. 1l. Alderdioe has been appointed
district sales manager for the Pacific
coast and western region for the Com-
mercial Shearing & Stamping Co.,
Youngstown, O.

P. L. Fett has been made general
purchasing agent, Doehler-Jarvis Corp.,
New York.

—0—

Thurlo F. Johnson has been appointed
national sendee manager, Norge Division,
Borg-Warner Corp., Chicago.

_o_

G. I1. Smith has been appointed vice

president and general manager, Deep-
freeze Division, Motnr Products Corp.,
Detroit.

A. F. Seharer has been named to di-
rect the International Division of Servel
Inc., Evansville, Ind.

Milton W. Allen has been appointed
sales representative in Colorado, Mon-
tana, New Mexico, Utah and Wyoming
for Columbus McKinnon Chain Corp.,
Tonawanda, N. Y., with headquarters in
Denver. He will also represent Chisholm
Moore Hoist Corp. in Colorado and New
Mexico.

Captain James D. Mooney, United
States Navy, has returned to General
Motors Corp., Detroit, as vice president,
group executive of the overseas opera-
tions of the company, and member cf the
administration committee and board of
directors. Captain Mooney served suc-
cessively in the Bureau of Aeronautics,
Advanced Base Division, 11th Amphib-
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MEN of INDUSTRY

L. F. CAMPBELL

Gear & Machine
Chicago, as vice president, noted in
STEEL, Feb. 19, p. 95.

Who has joined Foote Bros.
Corp.,

ious Force in Europe and on the staff of
chief of naval operations.

H. J.
and industrial advertising man, has been
appointed account executive for Florez,
Phillips & Clark, Detroit. In addition
to broad technical advertising experi-
ence Mr. Detterich spent two years in
production, research and technical writ-
ing.

John D. Watson, who has been with
the Hein-Wemer Motor Parts Corp.,
Waukesha, Was., for the past ten years,
hals been elected treasurer ctfthe company
succeeding the late E. R. Estberg. Other
officers elected were: President, G. G.
Hein; vice president, L. D. Harkrider;
secretary, Harvey J. Frame.

Glen W. Shetler has been appointed
vice president in charge of sales and pro-
motion of new products, Barium Steel
Corp., Canton, O. John P. Fleming,
formerly with American Locomotive Co.,

OBITUARIES

Lester C. Klein, 58, assistant to vice
president, U. S. Steel Corp. of Delaware,
New York city, died there March 10.

Frank A. Frey, 56, president and treas-
urer, Geuder, Paeschke & Frey Co., Mil-
waukee, died recently in that city.

Harry Fuller, for many years vice presi-
dent, King Bridge Co., Cleveland, died
March S at Beverly Hills, Calif.

Howard W. Raymond, 57, president,
Charles P. Hull Co. Inc., and Seaboard
Metal Coip,, New York, died at Mont-
clair, N. J., March 8. Mr. Raymond was
also president, H. A. Watson Co., Liver-

Detterich, veteran automotive

J. RAYMOND SMITH

Who has been made assistant to the general
sales manager, Rustless Iron & Steel Corp.,
Baltimore, noted in STEEL, Feb. 19, p. 95

New York, has been named general man-
ager.

Walter Beinecke, has been elected a
director of Graliam-Paige Motors Corp.,
Detroit, succeeding Joseph B. Graham,
resigned.

Edward H. Grumich has been appoint-
ed vice president in charge of manufac-
turing and plant operations, Siewek Tool
Division, Domestic Industries Inc., De-
troit.

Dr. H. C. Greenewalt has been ap-
pointed assistant director, development
department, in charge of technical ac-
tivities, E. I. du Pont de Nemours &
Co., Wilmington, Del. H. E. Ford, as-
sistant director, has been placed in charge
of commercial activities.

Carl F. Oechsle has been appointed
assistant vice president and manager,
construction  equipment  department,
Worthington Pump & Machinery Corp.,
Harrison, N. J., and George Steven has

pool, England. Until 1918 he had been
in charge of the Crooke works, National
Lead Co., Brooklyn.

John W. Jacobsen, 70, retired mining
engineer and former executive, Johns-

Manville Corp., New York city, died
there March 10.

Raymond H. Filsinger, purchasing
agent, Crucible Steel Co. of America,

New York, died March 5 in that city.
—0—
Albert L. Horr, 58, president, Vulcan
Mfg. Co., Fond du Lac, Wis., died there
March 6.

Charles K. Davis, 60, president, Athey
Truss Wheel Co., Chicago, was killed in

been made executive engineer of the
company’s Buffalo Works. Harold W.
Whiting, formerly Mr. Steven’s assistant,
succeeds him as chief engineer, Buffalo
Works Compressor Division.

Walter A. Onorato has been elected
president, General Dry Batteries Inc.,
Cleveland, and also president, General
Dry Batteries of Canada, Ltd., Toronto,
succeeding the late C. P. Diebel, founder.

Henry Davis, for several years con-
nected with die Hardware Sales Divi-
sion, has been placed in charge of the
newly organized market research depart-
ment of die Wickwire Spencer Steel
Co. widi headquarters in New York.

Fred M. Echoff, Chicago branch man-
ager, Remington Rand Inc., Buffalo, has
been made regional director, Smaller
War Plants Corp., in die Chicago area.

J. A. Cronk has been appointed At-
lanta branch manager, Electric Storage
Battery Co., Philadelphia, succeeding
Mark C. Pope Jr.

_O_

Daniel M. Viergever, formerly with
the Detroit regional office, War Produc-
tion Board, has become associated with
die Detroit office of Luria Bros. & Co.,
Philadelphia.

Roland D. Doane has been named
general sales manager, Ingersoll Steel &
Disc Division, Borg-Wamer Corp., with
headquarters in Chicagh. Mr. Doane will
continue his work with the Ingersoll
amphibious tank program for the Bu-
reau of Ships, U. S. Navy, undertaken
when he was put in charge of the Borg-
Wamer Washington office in 1942.

W. O. Robertson has been made man-
ager, Philadelphia district, Annco Rail-
road Sales Co. Janies L. Turvey is re-
turning to the company’'s New York of-
fice as salesman, having served at the
home office since 1942.

an automobile accident
March 7.

in that city,

— 00—

Arthur S. Hamlin, 68, who retired in
1943 as secretary-treasurer, General
Time Instruments Corp., New York, died
March 8 in a hospital at Summit, N, J.

Robert McMillan, for 20 years pur-
chasing agent, Pittsburgh Steel Co.,
Pittsburgh, died in that city recently. Mr.
McMillan retired in 1931.

Frank T. Walsh, 61, who retired last
year as superintendent of the sheet mill,
Cleveland plant, Chase Brass & Copper
Co. Inc., died March 13 in that city. He
had been with the company 43 years.
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Cincinnati's Goal
IsJobs for All
Who WantWork

Community planning now for
high level, productive post-
war employment. Formula can
be adopted by other cities

A JOB for everyone who needs and
wants work is the goal of Cincinnati
which is hard at work today to make it
possible for its people to keep at work
tomorrow.

Like every other great industrial cen-
ter, this industrial area of 650,000 popu-
lation has known grave economic prob-
lems. In the ten years starting with
1934 the city and Hamilton county, of
which it is part, spent more than $38
million of public funds in direct relief,
not including private charity.

This relief load reached its peak in
1935, when more than 36,000 families in
tlie county were depending upon pub-
lic relief. Today Cincinnati is deter-
mined that its 50,000 men and women
in the armed services shall not return to
such conditions. It also is determined
to continue at work in the community
as many civilian employes of the present
huge force of 225,000 as is possible.

To do this, the community is planning
now for high level, productive employ-
ment after the war.

Just as the community plans in a big
way to prevent repetition of its 1937 flood
loss, so too it seeks now to guard against
unemployment after victory. Its for-
mula is simple, and one which any com-
munity may well adopt.

Cincinnati, like 2200 other commun-
ities, has a local unit of the Committee
for Economic Development. Heading
the unit is Frederick V. Geier, president,
Cincinnati Milling Machine Co. Working
in close co-operation with the Chamber

POSTWAR PLANNING

Scene in the Ohio plant of the Wright Aetonautical Corp. in the Cincinnati district.
Plants like this will present serious postwar problems of adjustment of facilities to

production of goods for the civilian economy.

It is the hope of Cincinnati industrialists

that much of the war industrial capacity can be adapted to peacetime utilization

of Commerce and other organizations,
the CED is encouraging industrial and
business managers to plan now to ease
the employment problem which must be
faced during the postwar transition.

Business is responding to that appeal.
It began by getting all the facts. First
step was to find out how many workers
Cincinnati’s larger business enterprises
had in 1940, how many they were em-
ploying at the peak of war production,
how many they hope to use after vic-
tory and what they consider a normal
working force.

The total available working force in
Hamilton county in 1947 is estimated at
266,290, assuming that 43 per cent of the
population will be in the labor force.

The study didn’t stop there. Upwards
of 800 business and industrial firms were
asked to reveal their present and pros-
pective construction programs.

Contractors estimated that each $5000
of expenditure for construction results in

EMPLOYMENT, HAMILTON COUNTY, YEAR V+2 (1947)

See ° See f See t
Numbers % Numbers % Numbers

Population of Hamilton County ... 621,987 675,000
Total number of jobs needed .. 228,987 100.0 266,290 100.0 37,303
Manufacturing ... 77,517 33.8 92,669 34.8 15,152
Construction 12,316 5.4 15,822 5.9 3,506

Transportation, communication and

public utilities 18,698 8.2 19,633 7.4 935
Wholesale & retail trade 45,770 20.0 53,231 20.0 7,461
Finance, etC......eiennn. 10,223 4.4 10,734 4.0 511
Business aftd repair service 4,987 2.2 5,800 2.2 813
Personal service 22,544 9.8 26,219 9.8 3,675
Amusements, etc 2,408 11 2,801 11 393
Professional & related services........ 20,029 8.7 23,294 8.7 3,265
Government 7,673 3.4 8,924 3.4 1,251
Miscellaneous 6,822 3.0 7,163 2.7 341

“Employment in 1940.

fASSUMPTIONS: That V +2 will be 1947; that we will lose half of our abnormal popula-
tion gain; that 43% of (he population will be in the labor force; that 95% of labor force will be

employed.

tincrease in jobs required in 1947, over 1940.
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one man-year of employment. On this
basis the building program indicated by
the survey means 4037 man-years of em-
ployment. These figures are representa-
tive only of the larger companies.

Cincinnati needs other construction,
schools, sewers, playgrounds, highways,
a dozen public projects. As part of its
forward planning the community sub-
mitted 12 bond issues in November,
1944, after a Citizens Committee for Jobs
and Progress was organized to obtain
public acceptance of the program. All
of the issues passed.

Tire city’s 34 technical and engineer-
ing societies and other organizations were
asked to help speed postwar planning.
One of the results is that the Citizens
Planning Association joined with the
Cincinnati Chapter of the Institute of
Architects and the University of Cincin-
nati in sponsoring a course on “Our City
of Tomorrow.”

Some firms have gone well beyond the
planning stage in looking into the future.
One industry which had increased its
employment from 2500 to more than
7500 between 1940 and 1943 found more
than 90 per cent of its workers would
like to remain with the company if as-
sured postwar jobs. Today that com-
pany is setting up manufacturing and
merchandising programs as. the basis of
postwar jobs for all of its present work-
ers plus all of its service men and wom-
en who will want employment.

Cincinnati’s planning for the postwar
period is humane and economically
sound, states the CED. Its citizens are
determined to demonstrate that free en-
terprise accepts the challenge of post-
war planning. That is why they are
plunging so wholeheartedly into the task
of providing high level, productive post-
war employment.



WING TIPS----mnmmmcm cmmaaaaae

Light metals are of basic importance to aircraft development,

authority tells Senate Small Business Committee.

Reduction

in structural weight permits equal increase in pay load, pro-
vided structural strength is not decreased

By E. E. Wilson0

THE FUTURE of air transport, civil
and military, is more dependent upon
light alloys than is that of any other
industry. Unlike a surface vehicle
where weight is supported against the
force of gravity by the surface on which
it runs, the airplane is supported in its
medium by the expenditure of power.
Excess weight is immediately convertible
into excessive operating costs.

The reduction of one pound in struc-
tural weight will permit an increase in
the payload by one pound, provided the
structural strength is not decreased. And
one added pound of useful load is worth
approximately $600 a year, according to
airline operators.

But the heavy loads imposed in air-
craft structure call for maximum strength.
Thus materials are chosen which have
the maximum strength per unit of weight.
And this factor is so vital as to justify
high unit construction costs. These are
repaid in a short period of operation.

In the case of rotor wing aircraft, that
is, helicopters and the like, the use of
light metals is expected to be even more
significant because of the extreme sen-
sitivity of this type of craft to the weight
factor.

Certainly, all types of aircraft may
be expected to utilize the most effi-
cient raw material, the material that best

°Vice chairman, United Aircraft Corp., and
president of the Aeronautical Chamber of Com-
merce of America. Abstracted from testimony
before the Senate Small Business Committee,
March 7.

CORSAIR INTO THE FRAY:

combines light weight with structural
strength. It is not possible to forecast
with any degree of accuracy to what ex-
tent this most efficient raw material will
continue to be a light metal alloy, as has
been the case for some years. A pro-
gressive industry is continually experi-
menting with the new alloys and other
materials. This research may uncover
new materials from which can be fab-
ricated planes of far superior perform-
ance.

These, however, are imponderables.
At present most aeronautical engineers
assume that aircraft of the early post-
war years will continue to utilize about
the same proportion of light metal alloys
as do present military craft. For this
reason the industry feels the opportunity
to employ light metals in the aircraft
field is great indeed, provided present
aircraft industry opportunities are per-
mitted to be realized.

One other factor of special importance
needs emphasis. The aircraft industry
has accumulated greater experience in
the fabrication of aluminum and magne-
sium than all of the other metal-fabri-
cating industries combined. This experi-
ence will pay rich dividends in the de-
velopment of superior postwar airplanes,
but it will also be reflected in the de-
velopment of certain other new metal
products to enable Americans to per-
form their everyday tasks more cheaply,
conveniently and comfortably. Some air-
craft companies have announced formal-
ly their intentions to apply the tech-
niques of light-metal fabrication to the

Vought Corsair fighter taxis down the flight

deck of an Essex-class carrier before taking off on a war mission in the

Pacific.
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United States Navy photo

production of home appliances and other
consumer goods.

Undoubtedly, other aircraft companies
plan to bring out totally new products
formed from light metals, provided they
are able to finance the purchase of the
necessary facilities, and provided that
economic conditions, including tax laws
and other regulations, operate to encour-
age the assumption of risks inherent in
the expansion into new fields.

In summary then, the opportunity for
the continued utilization of the light
metals by the aircraft industry appears
to be truly promising, for (1) barring
radically new developments in the lab-
oratories, aircraft of the future wHI con-
tinue to be fabricated largely from light
metals, and (2) some members of the in-
dustry will apply their manufacturing
“know-how” in the light metal field to
the development of new consumer prod-
ucts—if financial conditions permit.

Perhaps in no other branch of the
economy is a forecast of probable post-
war demand so hazardous. The uncer-
tainties are to some extent indicated by
the range of predictions by the prog-
nosticators. Some have predicted that
aircraft output in the first postwar years
would total only a few thousand annually
—others have put the total at several
hundred thousand a year.

Future Aircraft Production Unpredictable

The aircraft industry itself is unable
to formulate any prediction whatsoever,
since tire factors that will largely deter-
mine how many planes this industry will
sell are *“unknown quantities”. Most
of these factors depend on public policy
and tire industry has no basis for gag-
ing which of various alternative policies
the public will direct its elected repre-:
sentatives to follow. Until those pol
icies are decided and put into effect,
forecasts of the future volume of aircraft
production are most difficult to develop
and justify.

The nature of policies which will
largely determine the course of aircraft
production after the war can be broughl
out by reviewing conditions which will
determine postwar demand for the three
principal categories of planes.

By far the most important factor ir
determining the outlook for consumptior
of light metals in the aircraft field i
the prospect for production of militar)
craft. The average weight of militai)
planes produced in December was 10-
600 pounds. This contrasted with ar
average weight of roughly 850 pound:
for personal planes in 1940. From thi
viewpoint of light metals, consumption
production of on? thousand militar)
planes is the equivalent of 12,470 per
sonal planes.

What are the prospects for produc
tion of military aircraft? That questioi
can be answered only by the Congress
Throughout the nation today the dramatii
lessons of airpower are fresh in every
one’s mind. A Gallup poll would un

/I TEEI



Teamed with A rmco Low-Alloy High Strength
Steels these stifieners (and many variations of
their basic design) help engineers create lighter,
stronger structures. They cut"dead-weight” and
increase efficiency of transportation equipment
and other products as well.

Through the use of stifieners and other im-
proved designs, the sheet steel shell of the prod-
uct now bears an ever-increasing part of the
total load. This is made possible by steels like
Armco 50Y and 55Y — with minimum vyield
strengths of 50 and 55 thousand psi. respectively.
Designers can increase the load the members will
stand or use lighter gages with the same loads.

For some uses, lighter-than-conventional gages

-March 19, 1945

can be employed without reinforcement of any
kind. This helps save steel and cuts costs.

Besides these advantages, Armco Low-Alloy
High Strength Steels are easily fabricated and
have excellent welding properties. Corrosion re-
sistance of Armco 50Y and 55Y is considerably
greater than that of ordinary steel. Where extra
rust resistance is needed, zinc or aluminum
coatings can be applied.

Write us for complete data on Armco LoOw-
Alloy High Strength Steels. It may help you de-
sign your new or improved peacetime products
with less weight and greater efficiency. The
American Rolling Mill Company, 621 Curtis
Street, Middletown, Ohio.

EXPORT: THE ARMCO INTERNATIONAL CORPORATION

MILL COMPANY



WING TIPS

doubtedly reveal that most persons favor
the maintenance of air power, the air
power that has won victories in every
theater of war—over land and sea.

Production of military planes dropped
from a rate of 20,000 a year in 1919 to
532 in 1926 and to 466 in 1933, the
year Hitler came to power. In 1939,
as the war got underway, production of
military planes totaled only 2141. The
Japs have lost that many planes in just
three or four strikes by U. S. carrier task
forces.

The perpendicular increase in per-
formance of aircraft that has been
brought about during the war certainly
points to a great increase in air trans-
portation efficiency and air travel.

Along with the higher performance,
passengers, mail, and cargo too will be
carried in these new planes at rates well
below those in effect in 1939.

Best of all, the impressive safety rec-
ords already achieved by the airlines will
be left far behind.

What then will possibly retard the
production of these great new sky giants?
The answer is: Public policy. Will the
public policy of this nation be to encour-
age the expansion of air travel to every
community that can support it?

Another field in which the opportunity
for utilization of light metals is virtually
unlimited is personal aviation. Here, too,
realization of the opportunity facing the
industry depends in large measure upon
public policy. Actually, the wide range
in the published estimates of the prob-
able number of personal planes that will
be sold in the postwar years reflects to
a major degree varying convictions as to
the utility of these planes.

The aviation industry can promise re-
markable achievements from its engi-
neering staffs, provided those engineering
and productive teams can be kept to-

NEW NAVY DREADNAUGHT:

gether as teams. It has taken years of
careful combing of the engineering
schools, and additional years of training
to develop such organizations. Further,
their value has been enhanced immeas-
urably by the experience they have
gained in completing history’s greatest
engineering and production assignment.
Now, however, there is danger that such
staffs may be decimated by the opera-
tion of Selective Service. We in indus-
try can conceive of no way in which
these staffs could better serve their coun-
tries than by continuing to speed the
production of warplanes and the devel-
opment of new aerial weapons. If they
are taken from their assignments, the
teams will be destroyed, and the tech-
nological leadership this industry has
built up—which is so vital to the pres-
ervation of our national supremacy in
the air—will be jeopardized.

Low Raw Materials Prices Desirable

The aircraft industry is no different
from any other industry in desiring to
purchase its raw materials at the lowest
possible price consistent with the main-
tenance of stable sources of supply and
available technological assistance. Nat-
urally, this applies with especial force
in the case of aluminum and magnesium
since those metals together are the chief
raw materials utilized by the industry.

Simple arithmetic demonstrates the
importance of price of the light metal,
especially in the field of small planes.
A thousand-pound all-metal personal
plane might conceivably use 700 pounds
of aluminum. A differential of 5 cents
a pound would thus make a difference
of $35 in the cost of such a plane. The
selling price of such a plane before the
war ranged from $1775 to $2500.

However, in the case of the much
larger transport, equipped with complex

The Privateer PB4Y-2 is the latest land-

based patrol bomber built for the Navy by Consolidated Vultee Aircraft
Corp., San Diego, Calif., which has orders for $40 million worth of the

craft. The fuselage

is 7 feet longer than the original

B-24 Liberator.

Top speed is 250 miles an hour, range more than 3000 miles, and gross
weight varies from 62,000 to 65,000 pounds
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radio and other instruments, changes in
metal costs assume appreciably smaller
significance. For a 20,000 pound plane
costing around $100,000 or so, a reduc-
tion in aluminum price of 5 cents a
pound would result in a reduction in raw
material costs of $800 or less than 1
per cent of the $100,000 selling price.

The aircraft industry opposes govern-
ment operation of light metal producing
facilities. It is equally opposed to the
subsidization of the production of light
metals at artificially low prices. The
industry is aware of no reason why the
disposal of these government-owned fa-
cilities should be handled in a manner
distinct from other government-owned
plants designed for the production of
steel, ships and aircraft.

It has been suggested that the mainte-
nance of an artificially low price by sub-
sidy will result in the development of
many new markets that could absorb
the output of existing light-metal plants.
This industry feels that such a subsidy
would pose many difficult problems al-
most impossible of solution, in addition
to the dangerous impetus it would give
to government ownership and control.

Subsidy Would Create Problems

Among some of the problems raised
by such a subsidy are these:

1. How great should the subsidy be?
If a subsidy of 5 cents will encourage an
increase in consumption, will not a 10-
cents-a-pound subsidy bring about a
greater increase?

2. The artificially low price will re-
sult in widely-varying increases in utili-
zation of the light metal in new and old
products.

The differing effects of the subsidy
would surely foment misunderstanding
among both producers and consumers
alike.

3. Development of new alloys or oth-
er materials, such as plastics, that might
improve aircraft design and performance,
could be retarded by the maintenance
of an artificially low price for the light
metals.

The “freezing” of light metals as the
chief raw material—which is what
the maintenance of an artificially low
price  implies— would  automatically
remove one of the great spurs to com-
petitive aviation research.

In experimental development for the
national defense, our armed sendees and
our industry should not be hindered by
government policies of fostering this
or that metal or material.

4. This industry frankly feels that
subsidization of the raw material might
all too easily lead to an extension of
further controls over the processing and
fabrication of that material.

With regard to plant disposal poli-
cies, the aircraft manufacturing indus-
try can only assert that in general it
feels that disposal of government-owned
aluminum and magnesium plants should
be handled similarly to the disposal of
steel, shipbuilding, or aircraft plants.
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A PUZZLE FOR OUR SCIENTISTS

Weatherhead

Solving Problems
for Industry

ERMETQ FITTINGS

Q-A HOSE END
FITTINGS
*
BRAZED STEEL
FITTINGS

HYDRAULIC BRAKE
LINES AND
BRAKE FITTINGS

FIRE-RESISTANT
HOSE ASSEMBLIES
*

THE WEATHERHEAD
T-RING PACKING
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AVE you thought much about

performance of small parts in
new peacetime products—and how
much these parts cost?

Countless times since 1919
Weatherhead has been assigned the
job of saving ‘'a penny a part” for a
manufacturer—and has solved the
puzzle and delivered a finer part in
the bargain. At Weatherhead this
kind ofthinking begins at the begin-
ning—in the laboratory—where a
steadily growing staff is trained to
consider engineering, production

hook Ahead with

FREEj Write on
company Utter-
headfor "Seeds
Of Industry" —
24—paﬂe illustrated story of
W eatherhead flacilities and
products ready to serve you,

and marketing factors all as inter-
locking parts of each job at hand.
One of many examples:—When
hydraulic brakes were adopted for
the automobile, Weatherhead de-
veloped a hydraulic brake line only
one-half the size of those previously
used, and produced it for less cost
to the automotive industry.
That’swhywecan say, "Look ahead
with Weatherhead.” We invite you
to write our Sales Engineering De-
partment for assistance in solving
your postwar parts problems now.

Weatherhead

THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO

PUou: Oettlwd, Columbia City, lad,» Los
Canid*—St. Thomas, Ontario
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ACTIVITIES

Mills Find Spare
Parts Problem
S Increasing .

MAINTENANCE of a proper balance
of repair parts for steel mills is becoming
increasingly difficult, the WPB Steel Mill
Maintenance and Repair Industry Ad-
visory Committee bel.eves.

Under normal conditions many items
that are considered emergency and insur-
ance spares have a long production cycle.
Now, this cycle has been doubled or
tripled, which with extended deliveries
serves to complicate the problem. Frank
A. Weidman, Steel Division, War Produc-
tion Board, and government presiding
officer at a recent meeting of the advisory
committee, suggested that it is incumbent
upon the industry to anticipate its require-
ments, make due allowances for delays in
delivery and place purchase orders far
enough in advance to insure procurement
by the time required. He cited as a
specific illustration that the present pro-
duction cycle for large mill bearings is
six months.

A poll of committee members indi-
cated that inventories of spare parts has
not changed materially during the war
years. The only deviation is the significant
increase in the number of spares on hand
that have failed in service and have been
reclaimed by welding and remachining.
Committee members pointed out that
such spares are not as dependable as new
equipment and formerly were held to
back up new spares rather than as the
first or only spare. Members agreed that
improvement in welding technique in re-
cent years makes it possible to place in-
creased reliance on parts so repaired.

Taxes Cut Operating Profit
Of Basic Refractories Inc.

Basic Refractories Inc., Cleveland, re-
ports that although its sales volume
reached an all-time high and operating
profits increased in 1944 its net profit
showed a slight decline from 1943 as a
result of increased taxes.

For 1944, taxes totaled $245,000, near-
ly one and one-half times the earnings
figure of $176,967. In addition, the com-
pany paid the federal government anoth-
er $173,715 as rent on a Defense Plant
Corp. kiln plant built on its property.

Increased sales are a result, to some
degree, of the beginning of a new pro-
gram for expanding the company’s mar-
kets for its refractories over the general
industrial furnace field, according to
Il. P. Eells Jr., president.

Because of its outstanding safety rec-
ord, the company has received an award
designating it as the best of all similar
industries in Ohio.
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COLD-DRIVEN RIVETS:
cold-driven riveting

Fort Pitt Bridge Works,
in the fabrication work on heavy mill

Pittsburgh, is using

buildings.

Above view shows cold riveting in process on a finished girder for a
large mill building

BRIEFS . . ..

Paragraph mentions of developments of interest and signifi-
cance within the metalworking industry

Standard Transformer Co., Warren,
0., has appointed A. P. Dearing & Co.,
Youngstown, O., as its sales representa-
tive for Trumbull, Mahoning and Co-
lumbiana counties in Ohio, and Mercer
and Lawrence counties in Pennsylvania.

Overland Supply Co., San Francisco,
has been appointed sales representative

of the Symington-Gould Corp., New
York.
Moltrup Steel Products Co., Beaver

Falls, Pa., has named Howard H. Heinz
Inc., Detroit, as sales representative for
Michigan.

_o_

Nox-Rust Corp., Chicago, has devised
a combined rust preventive and lubri-
cant which meets Army and Navy spe-
cifications.

Sterling Alloys Inc., Woburn, Mass.,
has appointed Glidden Engineering &
Equipment Co., Houston, Tex., as en-

gineering service representative for Tex-

as, Oklahoma, New Mexico, Louisiana,

Mississippi and western Tennessee.
—0—

General Motors Corp. at its Guide)
Lamp Division, Anderson, Ind., has de:
livered the 500,000th M-3 sub-machine
gun to the Ordnance Department.

Bureau of Mines announced that ir
the first year of operation its Cunning
ham, Kans., helium plant produced more
than twice as much helium as world
output in any fiscsl year preceding Pearl
Harbor.

Division of Simplified Practice, Na
tional Bureau of Standards, has approved
for promulgation a simplified practice
recommendation for pipes, ducts, and fit
tings for warm air heating and air con
ditioning.

Westinghouse Electric & Mfg. Co,
East Pittsburgh, Pa., will publish a Port-
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uguese translation of its Spanish edition

of El Ingeniero Westinghouse, techni-

cal magazine for Latin America.
—0—

Greeley & Hansen, Chicago, sanitary
engineers, will survey for Inland Steel
Co., Chicago, the problem of controlling
sewage disposal at its Indiana Harbor
plant to prevent lake pollution.

_o_

Ministry of Munitions and Supply,
Canada, has announced placement of
orders for 17 additional transport fer-
ries.

_o_

Rock Island Stove Co., Rock Island,
1M, is closing its 75-year-old business.
The company’s 17 buildings and site have
been sold to Gerald H. Falder and H. H.
Cleveland Jr., who will terminate the
business.

_0_

Despatch Oven Co., Minneapolis, has
opened a sales and field engineering
office in LaSalle Wacker building, 221
North LaSalle street, Chicago,

_o_

Briggs Clarifier Co., Washington, has
expanded its sales activities and has ap-
pointed the following distributors: Man-
ning Packing & Supply Co., Portland,
Oreg.; Hendrie & Bolthoff Mfg. & Sup-
ply Co., Denver; M. F. Hampton Co.,
Tulsa, Okla.; and Hoffman Supply Co.,
Abilene, Tex.

_o_

Eagle-Picher Lead Co., Cincinnati,
has acquired production and distribu-
tion facilities of Southern Lead Co.,
Dallas, Texas.

_o_

Bell Aircraft Corp., Buffalo, will re-
main entirely in the aviation business
after the war, Lawrence D. Bell, presi-
dent, told members of management of the
firm's Niagara Frontier division at a
dinner meeting.

_o_

General Motors Corp., Detroit, has
offered to reacquire the aviation engine
parts plant its Chevrolet Division is op-
erating at Tonawanda, N. Y. The plant
was turned over to the Defense Plant
Corp. early in the war.

_0_

Wiekwire Spencer Steel Co., New
York, has placed Henry Davis in charge
of its newly formed market research de-
partment. He has been with the sales
department cf the firm’'s hardware divi-
sion.

Thomas Machine Mfg. Co., Pitts-
burgh, has appointed sales agencies in
16 major cities to handle its equipment
for all of the United States east of the
Mississippi  river.

—0—

Victor Animatograph Corp., Daven-
port, lowa, found in a survey that nearly
every major manufacturer of war mate-
riel is using 16-millimeter sound mo-
tion pictures for job training, to teach
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new techniques, and to put general op-
erational problems in visual form.

A Titanium Alloy Mfg. Co., Niagara
Falls, N. Y., recently announced its space
for research and engineering tests has
more than doubled since the beginning
of the war.

Formica Insulation Co., Cincinnati,
is adding to its plant space and installing
new equipment.

AWARDS

Recent awards of the Army-Navy “E”
for excellence in the manufacture of war
materials have been made to the
following:

The American Fork & Hoe Co.,
works. Ashtabula, O.

Auro-a Electric Co.. Brooklyn, N. Y.

Bclden Mfg. Co., Chicago plant, Chicago, and
Richmond plant, Richmond, Ind.

Buchman Mfg. Co. Inc., Manayunk plant,
Manayunk. Pa.

S. Buchsbaum & Co., Chicago.

Cole Electric Products Co. Inc., Long Island
City, N

Economy Pumps Inc., Hamilton, O.

General Cable Corp., Buffalo plant, Buffalo,
and St. Louis plant, St. Louis.

General Products Corp., Jackson, Mich.

Grosfield House Inc., Brooklyn, N. Y.

International Silver Co., factory F, Florence,
Mass.

Morris P. Kirk & Son Inc., Los Angeles.

Ma mon-Herrington Co., Indianapolis, Ind.

Monburt Co.. Brooklyn, N. Y.

National Carbon Co. Inc., Charlotte works,
Charlotte, N. C.

Remington Rand Inc.,
Johnson City, N. Y.

Roscoe Mfg. Co., Minneapolis.

Special Machine Tool Engineering Works,
New York.

ordnance

propeller division,

SIGN UNION CONTRACT:
& Steel Corp., Baltimore,
Steelworkers of America-ClO,
run to Feb. 1, 1947.
companies directed to grant wage
directive of Nov. 25,

Although Rustless was not included
increases in the War Labor Board's
the provisions of the directive are

ACTIVITIES

AFA Awards
Go to 5 Leaders
In Foundry Field

FOR distinctive contributions in the
field of cast metals, the board of awards
of the American Foundrymen’s Associa-
tion, Chicago, has awarded gold medals
and honorary life memberships in the as-
sociation to five outstanding leaders of
the foundry field.

Those honored are: Robert E. Kennedy,
secretaiy, AFA; C. E. Sims, supervising
metallurgist, Battelle Memorial Institute,
Columbus, O.; M. J. Gregory, retired,
former factory manager of the Foundry
Division, Caterpillar Tractor Co., Peoria,
11; Rear Adm. A. H. Van Keuren, U. S.
Navy, director, Naval Research labora-
tory, Anacostia, D. C.; and Ralph J.
Teetor, president, Cadillac Malleable
Iron Co., Cadillac, Mich.

Mr. Kennedy receives the Joseph S.
Seaman gold medal of AFA “for out-
standing meritorious service to all
branches of the foundry industry,” and
Mr. Sims gets the John A. Penton gold
medal of AFA “because of his outstanding
contribution to the steel casting industry.”

Mr. Gregory and Rear Admiral Van
Keuren are awarded life memberships
for their contributions to the foundry
industry. Mr. Teetor, Mr, Kennedy, and
Mr. Sims were awarded honorary life
memberships in the AFA.

C. R. Hook Jr., left, secretary, Rustless Iron

and Albert Atallah,
sign a collective bargaining contract to

official of the United
in the 86

included in

the contract
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THE BUSINESS TRENO

Supply Curtailments Hit
Vital Civilian Services

CONCERN 4s growing over possible serious bogging
down of the civilian economy in certain directions with
consequent adverse effect on war production. Curtailment
of raw materials supply to the Office of Defense Trans-
portation and other essential civilian agencies is viewed
with alarm in some quarters as a threat to maintenance
of necessary services at minimum requirement levels.
There is little possibility however, that (barring sudden
collapse of Germany) more of die badly needed materials
and parts for repairs will be available for the strained
civilian economy until late in tire year.

Industrial indicators registered only
slight fluctuation during the latest period,
with electric power consumption, bitumi-
nous coal and petroleum production, en-
gineering construction awards, buck as-
semblies, and revenue freight traffic show-
ing little change.

STEEL CASTINGS — November ship-
ments of steel castings totaled 196,475 net
tons, compared with 197,772 tons shipped
in October and represented a decline of 3
per cent from the November, 1943 output
total. Electric furnaces accounted for 90,-
014 tons of the overall November ship-
ments.

Unfilled orders on Nov. 30 last amounted
to 922,105 tons, of which 634,332, or 69
per cent, were orders for carbon steel
castings.

Production of steel castings for sale dur-
ing November totaled 146,411 tons, or off
3 per cent from the October total. About

- January ..
75 per cent of the November production  Fep iary
went into commercial channels. March

April ..

CONSTRUCTION—Building awards in S‘ﬂ?(’e
the 37 eastern states turned slightly up-

July ..

ward during February to $147 million, and August ...
also topped the $137.2 million construction ~ oPiember -
awards valuation reported in comparable November
month last year. Construction in the pub- ~ December ......
lic works and utilities classifications con- Total s

— FIGURES THIS WEEK---

INDUSTRY

Steel Ingot Output (per cent of capacity)........ccccceenene.

Electric Power Distributed (million kilowatt hours)...
Bituminous Coal Production (daily av.— 1000 tons)...
Petroleum Production Edaily av.—1000 bbls.)..............
Construction Volume

°Dates on request.

TRADE

Freight Carloadings (unit—1000 Cars).....ccccccevrerrrnrenns

Business Failures (Dun & Bradstreet, number).

Department Store Sales (change from like week a year ago)!

iPreliminary. tFederal Reserve Board.
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ENR—unit $1,000,000)...............
Automobile and Truck Output (Ward’'s—number units)

tinued to decline during February, but improvement in
the residential and non-residential group more than offset
this decline.

FOREIGN TRADE—Except for the slight upturn re-
corded during November the United States export trade
has declined steadily since last August. The January
export shipments totaled $901 million, compared with
$934 million in December and $1,124 million in January
a year ago. The all-time monthly export peak was $1,419
million during May, 1944.

Imports of goods into tire United States also declined
during January, totaling $333 million, against $336 mil-
lion in the preceding month and $300 million for tire cor-
responding period last year. Peak in imports also oc-
curred in May, 1944, amounting to $3S6 million.

Construction Valuation In 37 States
(Unit— $1,000,000)
Residential and

Total---—-- W orks-Utilities Non-Residcntial
1945 1944 1945 1944 1943 1945 1944 1943
...... 140.9  159.2 39.8 50.3 85.8 101.2  108.9  264.3
147.0  137.2 32.0 55.1 112.9  115.0 82.1 2805
............. 176.4 61.3  123.0 115.1  216.7
179.3 72.0 1277 107.3 1756
144.2 55.8 95.8 88.4  138.6
163.9 70.7 73.3 93.1 156.8
190.5 80.5 50.0 110.0  133.7
169.3 69.4 73.4 99.9 3408
175.7 64.1  175.1 1116  125.0
144.8 52.2 63.5 92.6  150.0
164.9 48.0 59.0 116.9 1254
...................... 188.5 66.6 67.4 121.8 1849
................... 1,993.9 746.0 1,106.9 1,247.2 2,106.4
Prior Month Year
Period0 Week Ago Ago
...................... 95 96 89.5 98.5
4,446 4,472 4,505 4,426
1,892 1,988 1,893 2,019
4,768 4,765 4,729 4,381
$41.9 $39.0 $20.6 $44.6
.................... 20,235 18,545 20,960 19,105
............................ 780J 785 755 782
21 18 14 17
...................... $25,864 $25,750 $25,411 $20,963
4-20% + 24% + 17% - 10%
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THE BUSINESS TREND

450 1943 1944 1945

Steel Forgings 45 m mwm, o mwm, e *ididiijiiiil 450
(OO0 omitted) ] 400 . fio iy 1.
Con o 375
1044 Shipments Backlog  sumption = 350 v oo PN 375 .
355 2,256 521 g 350
350 2,132 509 o 300 o
24713 gvigg 55}1 g 275 (CARBON AND ALLOY) 2(7)2 %
) 4 " &
330 21252 453 -250 SHIPMENTS NET TONS 250
359 2,637 487 225
315 2,670 441 0" 1
341 2,821 483 29 SOURCE; WAR PRODUCTION BOARD
336 2,602 463 B o2«
348 2,564 488 = 27 » -
360 2,510 488 25 i %
377 2,403 506 25 1 fr* \ f 0
24\ © oy i \ 8
365 2,570 532 § 23 —V V - v / - 23 8
367 2,487 517 > ;-2
ol i i ! it —%-3-3-3-2111it. 141!i 1111111 0
TTE" 12 MU LEEEE et te b b e e e ererettitu 1,
s AaiAicciieA StiiM ctusuil Steel Fabricated Structural Steel
(1000 tons)
-BACKLOGS- — Si ipmciits— Backlo [§--——--
250 1945 1944 1943 1945 1944 1943
Jan. 42.0 35.2 91.9 124.4 113.1 339.1
Feb. 42.9 90.8 117.6 321.0
200 Mar. 41.4 94.0 106.3 299.8
Apr. 445 86.6 111.2 2725
May 50.7 78.9 116.3 220.6
z 150 June 43.0 68.4 122.7 207.1
July 45.3 56,8 125.4 201.8
Aug. 55.2 50.2 130.4 195.6
I 100 Sept. 57.5 51.8 151.1 208.1
Oct. 61.6 80.1 174.4 274.0
Nov. 59.4 42.7 184.2 134.0
50 Dec. 61.3 39.6 1425 113.0
. Source American Institute of Steel Con-
0 Lllii ji ilid "iliiliilii struction.  Figures represent members’ reports
1944 1945 only.
. . 1943 I 19 4 4 | 1945
Wholesale Commodity Price— TT 11110t rrerrerrr rrerrrnrtl
Cost of Living Indexes 140 G a |t a - J Ilu ItU - 140
— Commodities— —Living Costs— 135 J J’ 135
(1926=100) (1935-39= 100) _
1945 1944 1043 1045 1944 1043 130 -0935-39 = 100). 130
Jan. 104.9 103.3 101.9 127.1 124.2 1206 e 125 125
Feb. ... 103.6 102.5 123.8 120.9 z
Mar. 103.8 103.4 123.8 122.8 a 120 120 %
Apr. 103.9 103.7 124.6 124.1 g_g u
[V VA— 104.0 104.1 125.1 125.1 ns 15
June o 104.3 103.8 125.4 124.8 Q
July 1041 103.2 126.1 123.8 1o ne
Aug. 103.9 103.1 126.4 123.2
Sept. __ 104.0 103.1 126.5 123.9 105 105
Oct. - 104.1 103.0 126.5 124.4 100 100
Nov. -t 104.4 102.9 126.6 124.1
Dec. _ 104.7 103.2 127.0 124.1 95 Com m odity, R tU c& i 95
Ave. 1040 1032 1255 1233 90 QORE U 5 LR CF LBR STATISTCY (1926= 100)  / Till 90
_oxdi b orrrrarerrrrrrrrrrrrrrritarrrrrrno._
Prior Month Year
FINANEE Paiqsk0 Week Ago Ago
Bank Clearings (Dun & Bradstreet—millions).........c.cccccoocviiiiiniiinnne, $10,929 $9,412 $11,016 $9,417
Federal Gross Debt (billions)..........cccccccouvivnrrenne. $235.0 $234.9 $233.9 $187.4
Bond Volume, NYSE (millions).. . $53.3 $56.1 $48.5 $54.0
Stocks Sales, NYSE (thousands)...........ccoocoeeeummeiinnrinsnisnciecsisiseecnns 8,966 8,939 8,112 6,413
Loans and Investments (millions)f.............. SRR $58.5 $58.8 $59.2 $53.3
United States Gov’'t. Obligations Held (millions)!........cccccooonneennns $43.9 $44.1 $44.3 $38.9
fMember banks, Federal Reserve System.
$57.55 $57.55 $57.55
104.8 104.7 103.4
115.7 115.3 113.2
101.6 101.6 100.6

fBureau of Labor’s Index, 1926 ~ 100.
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LICHT-CACE
STEEL CONSTRUCTION

Systems fostered by exigencies of World War Il feature speed and economy
both in fabrication and erection on large-scale building operations

A GENERALLY acceptable design
specification is vitally needed to increase
the application of light gage steel con-
struction.  Although these constructions
have been used satisfactorily in thous-
ands of buildings since 1897, 110 co-or-
dinated effort had been launched to es-
tablish a suitable specification until 1938,
when the American Iron and Steel In-
stitute set 111 its Building Codes Com-
mittee.

Among other things, die committee
undertook to develop: (1) A standard
specification for the base metal; (2) data
on the durability of the structural mem-
bers as related to the intended life of
a building; and (3) a specification for
die design of stmctural elements formed
from light gage steel.

The industry is not unduly concerned
about the possibility of substantial in-
roads by competitive materials, such as
wood or aluminum, on the markets for
structural steel in buildings, but is con-
fident about die prospect for widening
the market for lighter systems of con-
struction as a working partner of struc-
tural steel.

Three main reasons for believing diat
light-gage steel construction will become
increasingly popular are:

1. Loads and spans found in resi-

dences, schools, institutions, and build-

ings for business or light commercial
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occupancies are especially suited to
these light steel constructions. In most
such cases, materials other than steel,
principally wood, are now used. There
will be an opportunity for both struc-
tural steel and light-gage steel in such
applications.
2. Steel’s incombustibility, and conse-
quent reduction of fire hazard in build-
ing construction, in addition to rela-
tive ease with which collateral ma-
terials provide adequate fire resistive
ratings, are features which the public
is beginning to demand.
3. Increased labor cost, relative to
materials, is favorable to the greater
use of lighter forms of structural steel,
primarily because of the factors of
economy of shop fabrication due to
the easy workability of steel, lower cost
of freight and handling provided by
its light weight, and speedy and eco-
nomical erection as a result of its uni-
formity.

In the field of heavy structural shapes
one of the largest contributing factors
to their universal acceptance and use
has been the confidence engendered in
them by their production to an ASTM
standard. Designers and code officials
entrusted with seeing to the safety of
construction can, with certainty, work to
prescribed unit stresses based on def-
inite minimum properties of the steel.

In the case of light gage, flat rolled
steel, whose properties for structural
purposes had not yet been standardized,
expedients were die order of the day.
An element of uncertainty was dierefore
injeoted because until a designer knew
the strength of the actual material to be
used for structural members, he could
not know what unit stress to use. Ac-
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tually, he eitlier insisted on material
with properties comparable to heavy
structural steel, or he set some inordin-
ately low figure for strength that could
be more than met by the softest ma-
terial that might be furnished. In the
latter case, the competitive advantages
°f steel often were lost.

Producers of flat rolled steel put the
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By MILTON MALE
Research Engineer

United States Steel Corp.
New York

problem before the American Society for
Testing Materials, with the result that
in 1941 there were issued two tentative
standards for the material. One for the
thicker material principally used, A245-T,
calls for the same ductility and vyield
point as structural steel, but 5000 pounds
per square inch less tensile strength. An-
other, A246-T, for the thinner material
less frequently used, requires the same
yield point as structural steel, but 4 per
cent less elongation in 2 inches, and
8000 pounds per square inch less ten-
sile strength.

Light gage steel constructions are not
usually exposed to outside weather un-
less special protective treatment or coat-
ings are provided, or unless there is def-
inite assurance that, repainting will be
performed periodically. Where mem-
bers are enclosed within a building and
their protective paint coating is not ex-
posed, conditions of course are some-
what different.  Since it often is im-
practicable to apply a field coat of paint
to the light steel types of construction
which are generally used as secondary
framing in buildings, it has become stand-
ard practice to require only shojr paint-
ing of them.

To determine whether painting has
provided effective protection, AISI, in
1940, engaged Pittsburgh Testing Lab-
oratory to make an inspection survey
and to report on the condition of painted
light steel constructions -that have had
years of actual service in some of the
older buildings. Survey included only
constructions enclosed within buildings
and not steel members exposed directly
to die weather. Report showed that die
installations generally are in excellent
condition and structurally sound.

Concurrent with the development of
a material specification, and data on dura-
bility, work was progressing on a speci-
fication for the design of light-gage struc-
tural steel for buildings. In the absence

of any data on which to predicate a sat-
isfactory specification, the Committee on
Building Codes in 1938 organized a
technical subcommittee to develop those
data. It initiated a research program at
Cornell University. This work has pro-
vided sufficient data for the presentation
soon of a specification to those who wish
to have a sound and rational basis upon
which to design with light gage sheet
and strip steel.

The testing program, under the gen-
eral supervision of Professor W. L. Mal-
colm, director of Cornell’s School of Civil
Engineering, and Professor George Win-
ter, with the support of Dean S. C. Hol-
lister, involved 621 structural specimens,
ranging in thickness from 0.1532 to
0.0245-inch, and flange widths from 1
to 16 inches. Structural members in-
cluded beams, studs or light columns,
and deck constructions. Results of the
test work were paralleled and supple-
mented by the Cornell investigators by
extensive theoretical investigations of
strength and behavior of members. De-
sign specifications were based on this
evidence, both experimental and theo-
retical.

Although design procedures for light
gage structural members are superficially
familiar to those employed for heavier
hot rolled sections, it is important to rec-
ognize certain limitations inherent in
their use. Members are generally char-
acterized by uniform thickness through-
out each part. In contrast to hot rolled
shapes, whose flanges are normally con-
siderably thicker than the web, formed
members of light gage steel usually have
flanges of the same thickness as the web,
and in some cases, the web is twice the
thickness of the flange. Consequently,
it is important to give consideration in
the design procedure to die prevention
of local instability or buckling of the
compression flanges.  This feature is
adequately provided for in the specifica-
tion by a distinction between the be-
havior of stiffened and unstiffened flanges,
and their relative load-carrying capac-
ities.

In many cases the sound and econom-
ical design of thin members is facili-
tated by the use of the concept, “effec-
tive design width” of elements of the
member. Where, for example, the width
of a flange is large as compared with its
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diickness, areas next to the web carry
more stress than those further away, and
if designed in the conventional manner,
the beam or column would not be as
strong as computed. Therefore, die
specification requires that in the design
of certain types of members, the actual
width of die flange be replaced by a
reduced width, sudi diat the reduced
cross-section gives a correct valuation of
the maximum stress and strength. It is
this reduced widdi of flange that is
called die “effective design width.”

In die design of steel wall members,
die specification takes cognizance of the
bracing effect of collateral wall sheet-
ing material on die strength of the steel
sections and provides for evaluating die
lateral restraint required from and sup-
plied by diese wall materials and their
attachments.

The Committee on Building Codes ap-
proaches its objective by seeking to re-
move outmoded or obsolete restrictions
from codes as well as to recommend the
adoption of functional requirements
based on sound engineering principles.
Where well established industry stand-
ards are available, they are incorporated
in the conunittee’s recommendations;
where none are available, die commit-
tee assists in formulating them.

Commercial Developments

Except in some few and minor in-
stances where overlapping interests are
bound to occur, light gage steel is not,
under normal peacerime condiHons, a
competitor of structural steel, but radier
of wood. In carving their own niche in
the market, the lighter forms of con-
struction will serve to stimulate the de-
mand for, and increase the application
of structural steel which possesses in-
herent advantages as compared with
other materials.

The earliest recorded application of
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where 1/16 and 1/8-inch thick wrought
iron sheets were cold formed, and rivet-
ed together into I-beam shapes, for use
in the Bank of the State of New York’s
building. There was little advance in
the art until about 1910. Light steel
construction then began to be employed
more extensively and the trend gained
steady momentum. Generally speaking,
tire light gage members were used as
secondary framing members, or as floor
and roof deck panels, supplementing the
conventional hot rolled shapes used for
Xirimary members. Beginning witii 1930
a great variety of systems of light gage
steel came into being. They offered the
advantages of increased fire protection,
greater strength and reduced mainten-
ance costs. Furthermore, in large scale
building operations, economy and speed
in construction were achieved through
standardization of structural units and
through quantity production.

The exigencies of die present World
War offered an opportunity and chal-
lenge to these light weight constructions
to prove their wordi (See Figs. 1, 2, 4
and 5). Buildings of many kinds had
to be built, as quickly as possible. Used
in combination with structural steel fram-
ing for die larger structures (Fig. 3) or
alone for the smaller ones, the light steel
constructions saved priceless time in con-
structing hundreds of such buildings.

Accompanying illustrations give some
idea of the variety of applications which
have opened up for light-gage construc-
tion. Shown are:

Task Force hospital building appear-
ing in Fig. 5 was fabricated for the Navy
by Butier Mfg. Co., Kansas City, Mo.,
and features portability, minimum ship-
ping space and ease of erection. Ply-
wood floors on light channel-shaped sec-
tions axe supported on 16-gage floor
members. Most of roof and wall fram-
ing is 16-gage material.

of die shed at Parris Island

Marine base, shown in Fig. 1, is made up
of 8 and 10-gage cold-formed angles
and channels. Covering is 26-gage cor-
rugated steel. It was fabricated and
erected by Iron & Steel Products Co.,
(now Armco Drainage & Metal Products
Inc.) New Orleans, La., faces the ocean,
and is said to be the only building at
the base whioh withstood the 1940
“blow,” which caused serious damage
elsewhere, with no damage.

Most of the structural members in the
portable combat hangar illustrated in
Fig. 2 are cold-formed from strip steel.
By varying the gage of metal, design
requirements are closely met. Bottom
chords are %-inch; top chords, 10 and
12-gage; bracing members are 14-gage.
Span is 130 feet, height 39 feet. Cover-
ing for this Butler company fabrication
is composed of canvas strips laced to-
gether on the ground and raised to posi-
tion by ropes and pulleys attached to
under side of hangar.

The 30-story Mercantile Bank build-
ing in Dallas, Tex., appearing in Fig. 3
is further evidence of the facility with
which these structural materials are han-
dled.  Structure was topped out by
Mosher Steel Co. with H. Il. Robertson
steel products in the same time required
to complete the pouring of 3-story park-
ing garage in foreground.

With floor area of 162,000 square feet,
the building shown in Fig. 4 for Tem-
stedt Mfg. Co., Fisher Body Division,
General Motors Corp., of Trenton, N. J.,
required 585 tons of 16 and 18-gage
steel. Material was fabricated by H. H.
Robertson Co., Pittsburgh.

As die illustrations indicate, diese
modern types of light steel construction
usually consist of sections used indi-
vidually or preassembled into large fram-
ing panels before erection at site. They
are installed at relatively dose spacing,
24 to 48 inches on centers, or there-
abouts, for floors and walls, and 30 inches
for roofs, primarily because materials
applied to diem require close spacing.
Depending on . conditions, thicknesses
range from 10 to 16-gage (about % to
1/16-inch thick). Odier types, usually
referred to as panel construction, have
large surfaces with integrally formed
structural ribs at close spacings, die
sheet thickness being about 16 or 18-
gage (1/16-inch diick). Certain types

turn to Page 146)
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One-piece, four-arm hub,
forged with the minimum
finish inside and out has
reduced metal loss in ma-
chining, .with .material
savings of as much as 25
to 30 per centfor forging

TWO types of hubs are used by manu-
facturers of controllable pitch aircraft
Propellers in this country. One is the
hvo-piece or split type hub, which con-
sists of two half barrels forged and
machined separately and then bolted to-
gether for final assembly. The other is
tlie solid or one-piece type, similar to
that shown in Fig. 1

It was originally 'furnished as a solid
forging without any material removed
from the arm bores. This necessitated
considerable machining and a large waste
of material. Furthermore, the solid forg-
ing was so heavy and its sections so
large that it was necessary to start with
large size billets which received rela-
tively little work in the interior during
the forging operations. The solid forg-
mg, therefore, besides involving a waste
of material and machine hours, was less
desirable as far as its internal structure
'vas concerned.

Because of this fact and the increas-
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ing war program, which made the sav-
ing of material more important than
ever, Wyman-Gordon Co., Worcester,
Mass., developed a method of forging
this type of hub with pierced arms. This
company now is furnishing approximate-
ly 90 per cent of all of the propeller
hub forgings being used in this country,
of both the split and one-piece types.

In the development of this job, ex-
perimental work was carried on, pierc-
ing one arm at a time in order to de-
termine the power necessary, together
with the most satisfactory die materials
and design. After completion of experi-
ments and consideration of possible types
of equipment, it was determined that
the piercing of the arms had to be done
at one heat. Because of the impossibility
of designing a satisfactory mechanically
operated machine, the hydraulic method
was decided upon.

Present equipment is a large hydrau-
lic press weighing in excess of 750 tons
and capable of exerting a pressure up to
3500 tons. It consists basically of a ver-

Fig. 1 (above)—
Solid or one-piece
type propeller hub
forging with four
extruded arms

Fig. 2 (left)—Magnified cut-out of the
cross section of hub forged from X4340

alloy steel

tical cylinder to hold the dies together
and horizontal cylinders, one for each
arm, which operate the punches. The
forging is made as a solid hammer forg-
ing in the conventional manner except
that the arms are shorter than required
in the finished part. After the usual pre-
liminary or breakdown operations, the
piece is finish forged and trimmed. Then
it is transferred to the hydraulic press.
The lower die is stationary and the top
die actuated by the vertical cylinder.

After the forging is placed in the
lower die, the top die is lowered and
held in position by constant pressure of
the top cylinder. Horizontal punches,
each actuated by its own cylinder, then
enter holes in the sides of the dies and
extrude the arm bores in one operation.

The result is a one-piece hub forg-
ing, forged with the minimum finish
inside and out and with a structure
which has been thoroughly worked
throughout. Development of this forg-
ing has resulted in material savings of,
in some cases, as much as 25 to 30
per cent per forging. In terms of weight,
this varies according to the size of the
particular hub and runs from 75 to 125
pounds per forging. This has resulted
in a total saving of alloy steel of more
than 4,000,000 pounds. Material forged

(Please turn to Page 148)



This article, with three installments to follow, o,
removes much the cloak of mystery surround-
ing the subject of lubrication in deep drawing
operations and sets up a framework of funda-
mentals into which individual experience will

fit and have meaning

DEEP drawing lubrication has gen-
erally been considered to be a very
complicated one and, to a certain extent,
this viewpoint has been justified. This
has fostered attitudes ranging from con-
tempt to despair among engineers and
production supervisors which, perhaps,
have been detrimental toward further
progress in this field.

In the following paragraphs, an at-
tempt will be made to provide a round-
ed picture of the fundamentals of deep
drawing lubrication with the hope that
a framework will be provided which
will enable physicists, chemists, metal-
lurgists, engineers and practical shop
men to make contributions dealing with
their specialties. The subject of deep
drawing lubrication is of necessity multi-
phased and information from each of
these fields is necessary for the solution
of its problems. It may be this aspect
of lubrication problems that has caused
the impression of almost hopeless com-
plexity.

Theoretical Background

Nature of Metal Surfaces: Metals, in
general, are crystalline materials and
their surfaces are similar to the bulk
of the metal in many respects and dis-
similar in many others. Depending upon
the method of preparation of the surface,
this will consist of many irregularities
and fragmented crystals (Fig. 1) of ir-
regular shape in the case of ordinary
machined surfaces, while in the case of
superfinished surfaces prepared by one
of the finest grinding techniques, many
of the jagged edges and the fragmented
material are removed and surface then
consists of a series of broad plateaus
and shallow valleys 1 (Fig. 2). In any
event, the surfaces of machined or
ground metals are not exactly plane
and consist of a series of elevations and
depressions of greater or lesser magni-
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tude, depending upon the method of
manufacture.

This being the case, when metal sur-
faces are pressed together or are allowed
to slide over one another, the actual
area of contact between them is consid-
erably smaller than the apparent area
of contact. Bowden and Tabor (2> have
determined, by means of conductivity
measurements, that in the case of lightly
loaded surfaces the area of actual con-
tact is as small as 1/170,000th of the ap-
parent area. When the load is increased,
the peaks on the surface tend to be plas-
tically deformed and the area of actual
contact is increased so that with very
heavily loaded surfaces this area may be
as high as one-thirtieth of the apparent

When the machining or grinding proc-
ess is performed with tools or abrasives
that are dull or glazed (loaded), there
is a tendency for the metal to flow or
be smeared over the surface rather than
cut oil. This results in the formation
of a layer of amorphous material which
is frequently referred to as the “Beilby
layer” <**). When the amount of met-
al which has been caused to flow in this
manner is small, this has the effect of in-
creasing the area of contact that may
be realized when such metal surfaces
are pressed together. On the other hand,
when a considerable amount of metal has
been deformed in this manner, there
is a tendency for this metal to flake off
when subjected to repeated sliding mo-
tions under high pressure. This is gen-
erally detrimental to the applications
contemplated tl1). This amorphous layer
has properties that are considerably dif-
ferent from the bulk of the metal, some
of these being greater hardness, brittle-
ness, and chemical reactivity. It has
been reported that this amorphous layer
is frequently transparent so that scratches
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below this layer are visible.

Sliding Friction: In the case of the
sliding of dry or imperfectly lubricated
surfaces over one another, friction has
been found to conform to the Amontons-
Coulomb law:

F =

Where F is the friction, P, the total
load and ix a constant of proportionality,
which is commonly called the coefficient
of friction. Friction, under these con-
ditions, has been found to be independ-
ent of the apparent area of contact and
the relative velocity of the surfaces, over
a rather wide range of velocities, but is
dependent upon the nature and surface
of the metal. The reason for this lack
of a relationship between friction and
area has long been considered a mys-
tery but is probably explained by the
small area of actual contact between
sliding metal surfaces mentioned.

At one time it was considered that fric-
tion was due to an interlocking of the
hills and valleys which constitute metal
surfaces 5> but this view has been
superseded by a more modern and log-
ical concept based on the theory of
molecular attractions 8' 7>, According
to this concept, when portions of one
metal come into very close proximity
with another metal surface, the force of
intermolecular attraction becomes very
large. This results in welding portions
of the metal surfaces that are in contact
to form a homogeneous region having
similar properties to the metal in bulk
form. Because of the irregular shape
of most surfaces, this welding can only
occur over the limited area in which
the elevations are in contact, unless the
surfaces are pressed together by very
high unit pressures. In the latter case
the metal flows and larger areas make
contact and then weld. When welding
takes place only at the elevations, the
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force required to break the welds is not
necessarily very large, so that when met-
als are caused to slide upon one another,
in the absence of very efficient lubrica-
tion, these welds form and are broken
with extreme rapidity. The life of one
of these welds, under conditions in which
metals are caused to slide over one an-
other at relatively high speed, has been
estimated at 10-4 seconds (4>

The work of Bowden and Leben (8>
has indicated that, as a consequence of
this welding, relative motion of surfaces
sliding over one another takes place by
means of a “stick-slip” process in which
motion is momentarily arrested as each
weld is formed and then proceeds as tire
weld is broken. This takes place so rap-

(Please turn to Page 150)

Fig. 1—In the case of ordinary
machined surfaces, photomicro-
graphs reveal many irregularities
and fragmented crystals of metal

Fig. 2 (Top)—Surface profile com-
parable to that on ground surface
of crankshaft bearings shows peaks
and projections enabling oil films
to be punctured with metal-to-
metal contact and wear resulting.
tCenter) Superfinishing for 5
seconds removes some of the ob-
jectionable  material.  (Bottom)
Great increase in bearing area
after complete superfinishing is
evident in this profile photomicro-
graph. Magnification A'750

Fig. 3—Profile of finely turned
steel surface will have appearance
shown in this photomicrograph at
X750. Figs. 2 and 3 from “Story of
Superfinish,” by A. M. Swigert Jr.
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TABLE |
COMPARISON AMONG TYPES OF FRICTION"

Coefficient of Friction

Condition of Surfaces Type of Friction Range Average
1. Unlubricated f Dry friction 0.10 to 0.40 0.16
2. Boundary lubricated Boundary friction 0.01 t00.10 0.03
3. Perfectly lubricated Fluid friction . 0.0001 to 0.01 0.006
4. Ball bearings Rolling friction ..cocvveeeen . 0.001 to 0.003 0.002
5. Roller bearings Rolling friction 0.002 to 0.007 0.005

° From “The Story of Superfinish.”

f Surfaces covered with oxide and possible water vapor, Bowden and Hughes have reported
that values are increased to approximately 2.0 when surfaces are “outgassed” to remove oxide and
friction is determined in a vacuum.
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Fig. 1—Parts copper brazed-at Briggs & Stratton include several types of mufflers (seen at
rear and made of sheet metal) as well as heavy stampings for pedals and sectors; also as-
semblies of screw machine parts made from bar stock, such as the crank in center foreground

OINING assemblies by copper braz-
ing in a continuous controlled at-
mosphere furnace has been found
a very advantageous fabricating method,
report engineers of Briggs & Stratton
Corp., Milwaukee. This joining method
is being employed in production of many
items that go into this company’s line

of 4-cycle single-cylinder air-cooled
gasoline engines, 2/3 to 6 horsepower.

While most of the assemblies that are
copper brazed consist of sheet metal
parts, a good many heavy stampings,
automatic screw machine parts, as well
as parts made from tubing and bar stock
are joined by the method.

High Production: Chief advantage of
the method is the large volume of work
that can be handled. The continuous fur-
nace in which the brazing work is done
has a built-in mesh belt conveyor that
easily accommodates a large number of
assemblies. See Fig. 3.

No Decarburization: The furnace is



Proves Valuable Production Tool at Briggs & Stratton

Fabricating costs are reduced, production is speeded and better products
often result when assemblies are designed for copper brazing. Pre-place-
ment of copper for brazing is simplified in some assemblies by copper plat-

ing one or more parts to be joined.

supplied with a protective atmosphere
so that the surface condition of the ma-
terial being joined is not adversely af-
fected. Parts come from the unit with
the same clean bright appearance they
possessed when they entered the furnace.

Another advantage is that the copper
used to make the joints becomes so fluid
that it makes smooth fillets at all cor-
ners, the surface tension of the melted
copper automatically rounding it off at
all joints and comers. This is valuable
in minimizing the amount of work nec-

Simultaneous hardening and brazing

affords another important production short-cut

cssa-v io completely finish an assembly
as there is no rough accumulation of
metal to be ground off where the joints
are made. Neither is there any “spatter”
of molten metal to disfigure the sur-
rounding surface. The flow of molten
copper can be controlled quite closely.

High Strength: Copper brazed parts
exhibit surprisingly high strength, for
under correct conditions the copper ac-
tually alloys with surface layers of the
metal to produce a joint that has same
strength as the metal joined, for all
practical purposes. About the only criti-
cal factor in producing high-strength
joints is provision of proper clearance

Fig. 2—Exit end of con-
tinuous brazing furnace
showing conveyor coming
out of cooling chamber.
Atmosphere  generating
equipment at right

Fig. 3—Entrance end of
45-kilowatt controlled at-
mosphere furnace with
chain belt conveyor. Here
small muffler assemblies
are being loaded on the
belt for brazing. Photos
by Birdsall

Jm

between the surfaces to be joined. (Sur-
faces must be clean, also.)

Investigation has shown that for
greatest strength, close' press fits should
be provided, less than 0.003-inch clear-
ance being desirable where greatest
strength is wanted. Although good re-
sults are had with smaller clearances,
there appears some tendency to reduce
the desired capillars' action that assures
proper flow of the copper throughout the
entire joint when fits are too tight.

On the other hand, too great a clear-
ance also reduces the strength of the
joint because then the copper itself must
bridge the space between the joined
members and copper by itself has rela-
tively low physical properties. A cor-
rectly brazed joint appears to get most
of its strength by having the joined sur-
faces so close together that the copper
present is in the form of copper-and-
base-metal alloys which have excellent
physical properties.

Great Versatility: Equally important
is the fact that the method is extremely
versatile for once the furnace is ad-
justed for proper heating and atmos-
pheric conditions, it is possible to braze
a great variety of assemblies without
changing the settings.

For instance, a number of different
sized and shaped assemblies of sheet
metal parts can be brazed under identi-
cal furnace settings. Likewise a num-
ber of assemblies of stampings and screw
machine parts can be brazed with these
same furnace conditions.

And the change to accommodate
larger or heavier parts involves only ad-
justing the chain belt conveyor speed
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so that sufficient time is allowed for the
work to come up to heat. Of course it
is necessary to bring the entire part up
to brazing temperature, around 2000
degrees. When that temperature, is
reached, the copper applied at the joint
in the form of wire clips or an electro-
plated layer melts and flows throughout
all portions of the joint. Examination of
photomicrographs shows it actually flows
in between grains of the metal parts
joined to form alloys with the metal of
these parts.

Application at Briggs & Stratton: Here
a member of the engineering department
describes some of the typical assemblies
that are copper brazed by Briggs &
Stratton. Every engine is fitted with an
exhaust muffler made from sheet metal
stampings. Several designs of mufflers
are employed, including the four shown
in the back row of Fig. 1

The small tubular muffler seen at ex-
treme right rear is made from 16-gage
sheet steel stampings. It is 4 inches
long, 1% inches in diameter. The two
shell halves are made from 0.037-inch
stock. The shell fits over a stamped baf-
fle inside and a curled-up stamped tube.
The nipple on the end is a screw ma-
chine part. All of these parts are joined
bv plating the tube with 8/10,000-inch
thick layer of copper which melts and
flows throughout all joints when the as-
sembly goes through the furnace.

Other sheet metal parts range in thick-
ness up to the'heavy stamped sector
seen in central portion of Fig. 1. This
part is made from stock sVineh thick.
A hub made on an automatic screw ma-
chine from cold rolled bar stock is brazed
to this sector.

Other assemblies that arc copper
brazed include various models of foot

starter pedals, three of which appear
in Fig. 1. All have a curved pad with
raised anti-skid spots. This pad is usually
stamped from %-inch stock and is brazed
to the other member of the pedal which
is of heavier stock.

The larger mufflers range up to one
which is 4 inches in diameter and 8
inches long. The shell of this unit is
made from two stampings, each 0.050-
inch thick. They fit over a 1-inch di-
ameter pipe at one end. The inner baf-
fle is also made from 0.050-incli sheet
steel. All mufflers and most other sheet
metal parts employ SAE-1010 or 1015
steel.

The hand starter crank shown in cen-
ter foreground of Fig. 1 is typical of
the heavier assemblies that are joined by
copper brazing. Made from AISI-1112
screw stock, the 1Vi-inch outside di-
ameter hub has one end of the %-inch
diameter handle pressed into it and
brazed.

The company reports that altogether,
more than 30 different assemblies are
joined by copper brazing in the con-
trolled atmosphere continuous conveyor
belt furnace shown in Figs. 2 and 3.

Now Briggs & Stratton engines are
being widely used for powering portable
equipment for lubricating jeeps, tanks,
trucks, aircraft engines; for inflating tires,
pumping gasoline, spray painting, pre-
heating and starting aircraft engines; for
lighting emergency landing fields, hos-
pitals and field quarters; for energizing
communication equipment; and for a
hundred and one other important war
uses.

It has been pointed out that these en-
gines do not differ from those already
doing so much to lighten the burden of
the farmer by pumping water, operating

TEST STAND: More than 3500 landing gears produced for the Navy’s

Grumman fighter by Willys-Overland Motors have been tested without a

+single failure on this test stand. Structure of plane’s hydraulic mechanism

for operating gear in and out of fuselage is simulated as worker checks position
of axle forging
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washing machines, running small culti-
vators, powering milking machines,
coolers, separators and the like. Indus-
try, too, finds wide use for them. Road-
ways are kept in repair by gasoline-
powered pumps, cement finishers, line
markers, mixers, compressors and other
man-saving equipment. Railroads use
them to replace human brawn in op-
eration of utility cars, rail saws and
grinders, tampers and weed burners.

The point that is emphasized by the
above is that the copper brazing applica-
tions described are not wartime develop-
ments but have been engineered to pro-
vide better products for peacetime use
as well.

Preparation of Parts: Let’s examine
typical processing operations to see ex-
actly how continuous copper brazing is
employed here. The foreman of the
company’s brazing department explains
that it is necessary to carefully clean all
parts to be brazed, for the required capil-
lary action that draws the -molten copper
throughout the joint will not be reliable
unless the surfaces being joined arc
clean.

For this reason, first step is to put all
parts through an automatic washing" ma-
chine. The work is placed in perforated
metal baskets and carried through a hot
alkaline bath in the machine. This is
followed by thorough rinsing under
hot water sprays.

Assembly: Cleaned parts are now put
together to form sub-assemblies. Most
sub-assemblies involving screw machine
parts are made by use of press fits,
closely fitting parts being forced together
in power presses or hand operated
presses. Certain assemblies are staked
together, the parts being held in position
by bending, crimping or otherwise me-
chanically interlocking them securely,
such as with pins.

Large sheet metal parts or stampings
may employ press fits if the members are
of such size and shape that they can be
relied upon to retain their relationship
during brazing. Members difficult to
hold in position are spot welded. How-
ever, welding is used only where really
necessary.

Pre-Positioning the Copper: In -order
to assure a good brazed joint, it is nec-
essary that enough copper be provided
to fill all portions of the joint properly.
Too, the copper must be applied to the
joint in such a position that when i
melts it will tend to flow into the joint
and not away from it. Incorrectly po
sitioned copper will run over large por-
tions of the adjacent surface. While not
damaging the parts mechanically, this
does waste copper that may be needed
to assure a good joint.

Two methods of supplying copper t
the joints are employed at Briggs &
Stratton. Copper wire in the form o
rings or clips (hairpins) is slipped arounc
the parts at the joint. Wire sizes rang«

(Please turn to Page 156)
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THESE AIRCRAFT | c2p 16 termi-

nals require clean turning,
threading, drilling and milling.
The uniformity of Carpenter
Stainless#3 (Type 303) wasa
big factor in maintaining vol-
ume production on these parts.

W m M .2 good ex-
ample of vital parts for war
equipment made from Car-
enter Free-Machining Stain-
essbar stock. Rejects on close
tolerance Stainless parts such
as these, used in a torpedo
directional mechanism, are re-
duced to a minimum when
Carpenter Stainless #8 (Type
303) goes on the job.

THIS FINNED aircraft spark

plug is an excellent example
of the results obtainable
with Carpenter Stainless #5
(Type 416).

YOU GET CORROSION RESISTANCE

PLUS

EASY, LOW COST MACHINING WITH CARPENTER STAINLESS

If you're like a lot of product designers we know, you've
said to yourself; "Of course, I'd like the corrosion protection
and other advantages of Stainless for my new or redesigned
products. But what about the machining cost?"

Our answer is "Try Carpenter Free-Machining Stainless
and then take another look at the cost sheet.” Others have
iound by using Carpenter Free-Machining Stainless that
they can speed output, cut rejects and often eliminate
further finishing operations.

Here's why. Carpenter Free-Machining Stainless bar stock
is consistently uniform. It cuts free and clean and works
the same, bar alter bar. That means longer tool life between
grinds, less tool breakage, lower tool costs. It means faster
easier production right down the line.

If you haven't already tried Carpenter Free-Machining
Stainless Steels, be sure to do so. Through their use, you
can obtain all the advantages of Stainless at less cost.

Your nearby Carpenter representative would like to tell
you more about these easy-to-machine Stainless Steels.
Why not call him in today ?

GIVE YOUR PRODUCTS
THESE ADVANTAGES
WITH CARPENTER STAINLESS

+ Strength and Rigidity
+ Heat Resistance

« Weight Saving

+ Freedom from Rust

* No Plating to Peel

+ Ease of Assembly

* Longer Product Life

a Sales Appeal

THE CARPENTER STEEL CO., 139 W. BERN ST., READING, PA.

March 19, 1945

BRANCHES at
Chicago, Cincinnati, Cleveland, Detroit, Hartford,
Indianapolis, New York, Philadelphia, St. Louis



WHILE MUCH information has been
published on the graphitization of cast
iron and high carbon steels, only a few
cases of graphitization in low carbon
steels and no case of graphite formation
in low carbon-molybdenum steels had
been reported until after the failure of
the steam pipe at the Springdale Sta-
tion of the West Penn Power Co. early
in 1943.

Bahcock & Wilcox Co. has manufac-
tured many large oil refining vessels of
carbon-molybdenum steel, also high
temperature and high pressure boiler
drums together with a very consider-
able number of superheaters of the same
material. Therefore, tire failure of the
pipe at Springdale due to graphitization
in service was of great importance to die

authors’ company and
to its customers, not-
withstanding the fact

that the failed material
had not been furnished
or fabricated by them.
(Graphitization refers to
formation of graphite
particles in the steel.
Such particles weaken
the material and cause
mechanical failure.
The Editors.)

We had carried out /
many high - temperature
tests of long duration
with carbon-molybdenum
steel and with welds of
the same material, with-
out encountering any
trouble. It was there-
fore natural to raise the question of
why these tests did not give any warn-
ing of die graphitization danger. Subse-
quent to the failure at Springdale, we,
in co-operation widi the operators of
many installations, have examined a
great many samples of welded pipe,
plate, castings and forgings removed
from installations, and have also consid-
ered the results of examinationsmade
by other investigators. Inall,some 80
weld joints have been carefully studied,
these including samples from the high-
est temperature (975-990 degrees Fahr.)
and pressure unit with the longest ser-
vice in the country.

Examination of these field samples
from service installations showed very
quickly, as reported before the Joint
High Temperature Committee last year,
the important fact that the steels found
affected by graphitization were those
which had received considerable quan-
tities of aluminum in the deoxidation
practice.

In the course of their investigations,
the authors found that steels which dis-
played in the McQuaid-Ehn test a to-
tally normal case with a grain size of
1 to 5, did not graphitize in service.
Steels which were abnormal and fine
grained (7 to 8) in the McQuaid-Ehn
test, did graphitize, though in the case
of castings some have and some have
not. The degree of graphitization among
the graphitized wrought steels varied
considerably.  Steels of the interme-
diate type, that is steels which showed

only slight abnormality—No. 2 type—
and a grain size of about 4 to 7 in the
McQuaid-Ehn test, graphitized in some
cases and did not in others.

In parallel with the investigation of
materials from service installations,
many tests were carried out in the au-
thors’ laboratory which had a threefold
purpose. The first objective was to
graphitize under controlled conditions
the type of steel which did not graphit-
ize in service. However, all attempts to
do this failed, in spite of the severity
of the applied testing conditions. The
second goal was to graphitize the in-
termediate type of steel, and in this
some success was achieved. Tire third
objective was to gain some insight into
the mechanism of graphitization of these

' %

Of Low-Carbon and Low-
Carbon-Molybdenum Sieel

Controlled graphitization tests
develop much information on
the service behavior of materials
used in elevated temperature
applications. Molybdenum ad-
ditions to a steel found to exert
a very definite resistance to
graphitization of that steel.
McQuaid-Ehn test described as
valuable criterion of the graphi-
tizing tendency of carbon and
carbon-molybdenum steels in
this ASME report

By H. J. KERR
And
F. EBERLE

Babcock & Wilcox Co.
New York, N. Y.

low-carbon and low molybdenum steels.

No attempt will be made here to pre-
sent detailed reports of investigations of
materials from service installation. How-
ever, some typical conditions will be de-
scribed as they illustrate pertinent facts.
With respect to the laboratory experi-
ments, the testing procedure will be de-
scribed and the results obtained given
together with the comments of the au-
thors. Finally, a summary of the con-
clusions at which tire .authors arrived,
will be presented.

Carbon Steels: A very interesting case
which the authors encountered is that

of the well-known committee steel K-2C
which probably has been tested more
and described in more detail than an;
other steel in this country. This -stee
had been specially made for the Join
ASTM.-ASME. Research Committee or
Effect of Temperature on the Propertie:
of Metals to serve as test material foi
standardizing high-tenrperature testins
methods and equipment.  This K-2(
steel had been furnace-deoxidized witl
80 per cent ferro-manganese and 50 pe:
cent ferro-silicon, followed by a ladi<
deoxidation with 50 per cent ferro-sili
con and by the addition of 1.2 pound:
aluminum per ton of melt. It was
plain carbon steel of the following anal
ysis: 0.35 C,, 0.55 Mn, 0.19 Si, 0.016 F
0.030 S, 0.025 Al, 0.006 ALO.,.

One of the most out
standing  characteristic:
of this steel was its uni
formity. After fabrica
tion into 1-inch rounc
bar stock, it received tir
following heat treat
ment:

Heated to 1550 de
grees Fahr. in 2 hours
held 1 hour and fumaci
cooled to 1000 degree
Fahr. from which tem
perature the bars weri
air cooled. Reheated @
1280 degrees Fahr. in
hours, held 2 hours ar
cooled in the furnace t
1000 degrees Fahr., the)
air cooled.

We participated i

the creep testing of this material at &l
degrees Fahr. and at the completion c
the standard test permitted the speci
men to remain under load (7500 psi) fo
a total time of 75,237 hours, that is abou
8\& years. Subsequent examination of th
coupon in the authors’ laboratory re
vealed that the steel had uniform!
graphitized. Due to the heat treatmenl
this steel was predominantly spheroid
ized before the testing. In the McQuaid
Ehn test, the steel was found to be slight
ly abnormal (Type Il) and of a mixei
grain size (No. 6-7 and 3).

It was quite interesting to note tli
arrangement of the graphite in thi
specimen. The fact that the nuclei wer
so few and had become effective {
about the same time seemed to favc
the hypothesis preferred by the author:
namely that nucleation took place on th
slow cooling through the Ai temperatur
during the atomic rearrangements at
companying the allotropic transforms
tion.

The formation of randomly scattere
graphite nodules did not affect the ne
chanical properties of the steel seriousl
in any way.

Another very instructive instance cor
cerned an 8-foot length of a 4%-inc
outside diameter by 3!/2-inch inside ©
ameter oil-refinery tubing removed fro
an installation because of changes |
construction.  This tube consisted -
three sections, joined by welding, whic
will be designated as T,, T., and T, 4]
pearing in succeeding paragraphs.
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You can order a PORTER
Diesel-Electric Switcher with
the assurance that it will be
engineered, designed and
built to fit the requirements of
your own particular switching
or hauling job. An expert
knowledge of switching problems accumulated over a
period of 78 years enables PORTER Engineers to de-
sign switching power that will give you the utmost in
service at the lowest cost for operation and mainte-
nance. Let us analyze your switching requirements
and recommend the type of unit best fitted for the job.
Such an analysis may reveal possibilities for substan-
tial savings.
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SPRAY GUN: Designed to speed up the sealing and insulating of open-hearth
walls and bulkheads, this new gun syphons dry Therm-O-Flake insulation
made by the Illinois Clay Products Co.,' Chicago, direct from the shipping
carton, mixes with water and sprays to the refractory wall in one opera-

tion.

Application is six to eight times faster than by manual methods.

The

gun operates on standard air and water pressures and weighs only 4 pounds.
Units are equipped with 15 feet of air, water and vacuum hose and all
necessary valves and fittings

T, Ta t3
Carbon ... .. 0.21 0.16 0.19
Manganese 0.46 0.43 0.42
Silicon ... 0.14 0.20 0.19
Phosphorus 0.015 0.013 0.012
Sulphur 0.034 0.025 0.022
Molybdenum nil nil
Chromium ... 0.04 0.39 0.02
Nickel ... 0.04 0.13 0.06
Aluminum ... ... 0.019 0.001 0.002
Alumina AI-Or ... .. 0.003 0.002 0.001

In the McQuaid-Ehn test, tube T,
was found to be fine-grained and abnor-
mal, while tubes T2 and T, were me-
dium to coarse-grained and normal. This
composite tube had been for 8% vyears
at a temperature of 1000 to 1020 de-
grees Fahr. Examination revealed that
the two McQuaid-Ehn normal tubes T.
and T, had not graphitized either in the
weld-affected metal or in the weld-un-
affected body, while widely scattered
very large graphite nodules were found
throughout the abnormal tube T,. The
weld metal joining these tubes showed
no graphite.

The noteworthy feature of the graph-
itized tube T, was first, that there were
only very few, but exceedingly large
graphite nodules, and secondly, that
graphitization apparently was not pref-
erentially influenced by the heat of weld-
ing. One cannot help asking the ques-
tion why had not more graphite nuclei
been formed during those long years, if
one assumes that nucleation took place
at the service temperature.

Let us now compare the above steels
with the behavior of another carbon
steel which we may call steel “B.” This
steel “B” represents a drum with 12
years' sendee at a temperature of about
850 degrees Fahr. After 6 years, a
stainless steel liner was attached to the
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drum by welding. We failed to ob-
serve any sign of graphite in either drum
or liner. This steel was a straight sili-
con-killed steel with 0.25 per cent car-
bon which had received no aluminum
in the deoxidation practice. In the Mc-
Quaid-Ehn test, it showed a coarse-
grained and normal structure.

The lamellar condition of the pearlite
had remained preserved. This steel, too,
had been annealed, that is, slow furnace-
cooled prior to installation, but, ap-
parently there was not sufficient time
for the beginning of carbon precipita-
tion from solid solution during the cool-
ing through the A-l temperature, or,
there were no nuclei present, or at least
not effective, on which carbon could
precipitate and crystallize. The above
are typical examples of graphitizing and
apparently nongraphitizing low-carbon
steels.

Carbon-Molybdenum Steels: The fol-
lowing presents typical cases of carbon-
molybdenum steel chosen from many
joints after long time in service:

Plant S: This instance concerns a pipe
which had been in service at 930 to
950 degrees Fahr. for 5% years. This
pipe had been furnished in the nor-
malized and drawn condition. The end
of the pipe was subsequently upset at
about 2000 degrees Fahr. and then weld-
ed without intermediate heat treatment.
However, the welded joint had been pre-
heated and stress-relieved at 1200 de-
grees Fahr. When this pipe joint was
cut out and examined, the following was
found:

Weld Metal: No graphite.

High Temperature Zone of Weld-Af-
fected Upset Pipe: No graphite. Coarse

Acicular Widmanstatten Structure.

Low Temperature Zone of Weld-Af-
fected Upset Pipe: Chain Graphite.
Carbide Diffused and Spheroidized.

Weld-Unaffected Upset Pipe: No
Graphite. Medium to Coarse Widman-
statten Pearlite.

Forge-Spheroidized Transition Zone
From Upset to Non-upset Part: Scattered

Graphite Nodules. Small Grain Size
Carbide Spheroidized.
Forge Heat-Unaffected Non-Upset

Pipe: No Graphite. Fine-Grained Wid-

manstatten Pearlite.

This steel had received 1.75 pounds
aluminum per ton in the deoxidation
practice and was fine-grained and ab-
normal in the McQuaid-Ehn test. There
was nothing unusual in the chemistry
of this material, as follows: 0.15 C, 0.55
Mn, 0.16 Si, 0.012 P, 0.026 S, 0.54 Mo,
0.034 Al, 0.02 ALA, 0.01 Cr.

Plant F: This instance deals with a
similar pipe "F” which differed from
the previously discussed pipe principally
in the heat treatment which it had re-
ceived prior to welding. This pipe “F”
had been furnished normalized from
1650 degrees Fahr. and drawn at 1200
degrees Fahr. Prior to installation, the
end of the. pipe was upset at some high
temperature and then normalized again
at 1750 degrees Fahr. and drawn at
1300 degrees Fahr. The upset end was
then welded and stress-relieved at 1200
degrees Fahr.

Examination of the weld joint after
4% years’ service at 910 degrees Fahr.
revealed scattered graphite nodules not
only in the low-temperature end of the
weld-affected base metal, but also in
the upset and non-upset part of the pipe.
The graphite in the weld-affected zone
was not of the chain type, but more con-
centrated than in the body of the pipe.
No graphite was found in the weld
metal. The steel from which the pipe
was made had been deoxidized with 1.9
pounds aluminum per ton, but other-
wise differed little from that of the pre-
viously described pipe. Its chemistry
was as follows: 0.13 C, 0.45 Mn, 0.17
Si, 0.015 P. 0.018 S, 0.52 Mo, 0.062 Al,
0.013 A1A, 0.01 Cr.

The McQuaid-Ehn test revealed a fine-
grained and abnormal structure.

Plant C: The example considered here
presents the case of a carbon-molybde-
num steel which received an intermedi-
ate amount of aluminum, say 0.75-
pound per ton. Over six years ago the
authors’ company built a reaction cham-
ber of such a steel which we may iden-
tify as steel “C,” and which analyzed as
follows: 0.17 C, 0.60 Mn, 0.22 Si,'0.13 P,
0.020 S, 0.45 Mo, 0.002 Al, 0.008 ALO,
0.01 Cr.

This material was in the normalized
stress-relieved condition. After 6 years'
service at 870 degrees Fahr., numerous
samples were removed and examined,
but no trace of graphite was found,
either'in the weld-affected zones, weld
metal, or in the weld-unaffected base
metal. The latter appeared to be to-

(Please turn to Page 160)
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There had always been a limit to precision cold
rolling of strip steel. There was a point beyond which
no man or machine could go in micrometry. Perhaps
you might produce a few inches of metal at tolerance
of two-ten-thousandths of an inch . . . but not miles of
it! Today ... for Uncle Sam . . . CMP is doing,
with specially constructed equipment and "unattain-
able" precision, that job which seemed impossible.

is the favorite of manufacturers who
the long-run economy of amaz-

accurate gauge control. They ap-

the wide choice of physicals

to be had in cold rolled strip steel

from the PIONEERS of PRECISION—CMP.
right metal for the job . . . built to
your specifications , . . will guarantee
of your dies and machinery . . .

. . . deliver more parts per ton

. and please more consumers of your
finished product. Why not investigate?

THINSTEEL FACTS

Gauges thin as .001"
Widths up to 24"

Coiis up to 300 Ibs. per inch of
width.

Extremely close tolerances.
Standard finishes.

Carbon grades.

Wide range of physicals.

COLD METAL
PRODUCTS CO.
PR TON CoLD MESTU;I_SlDPIF:\ggEg; TCHOE.
YOUNGSTOWN, OHIO
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I10V.A.C.

VARIAC AMMETER

CAPACITOR (0.001-0.008 MFD}

QUENCHED
SPARK

GAP

'VERTICAL ROD
CARRYING

DRILL TIP

SPARKS HERE

HIGH VOLTAGE TRANSFORMER

BRASS PILLAR

DIAMOND DRILL

Fig. 1 (above)—Schematic diagram of setup for high-voltage electrical foredrilling in air.

Electric spark in air does drilling

.... for fine wire drawing now made by new electric drilling methods
which promise to make United States self-sufficient in this important strategic
item. Here are presented results of work at National Bureau of Standards
sponsored by the War Production Board Board in developing improved
methods for producing dies for superfine wire, an essential requirement for

MANUFACTURE of many essential
electronic products is dependent upon
superfine wires drawn through small dia-
mond dies which formerly were avail-
able only in Europe. Due to the war,
developing an improved method of pro-
ducing these dies domestically was ex-
tremely important, not only to fill our
immediate war needs but to bring about
the development of methods that would
offset the higher cost of American labor.

While the process as described here
has not yet been reduced to a standard
commercial practice, and while it is not
possible to predict just when the method
will supersede the present more costly
and perhaps less perfect process of me-
chanical drilling, it is certain that the
work so far done is.of immense value
in indicating the way to complete solu-
tion of this problem.

Indicative of the progress already
made in improving wire drawing meth-
ods is the fact that production of super-
fine drawn wire (0.0015-inch and smaller)
increased about 11 per cent in the first
six months of 1944, over same period
in 1943, although only 58 per cent of

CAPACITOR (20 MFD)

122

radio and radar equipment

the number of dies was required to
draw this greater quantity of wire.

Briefly, the new electrolytic method
of diamond drilling employs an electric
spark shot from the end of a platinum
needle at the diamond while both are
immersed in a chemical solution.

At the request of the War Production
Board, the National Bureau of Standards
undertook an investigation of small sized
diamond dies for the purpose of improv-
ing domestic manufacturing processes
so that dies of higher quality could be
produced in shorter time and at less cost.

For testing diamonds, finished dies
and fine wire, equipment already avail-
able in the? petrographic and interfer-
ometry laboratories was employed. Strains
and inclusion in diamonds were deter-
mined with the polarizing microscope.
The orientation of the die and crystal axes
was measured with the X-ray microscope.
Dies with.windows were first inspected
with the binocular microscope and then
a careful examination was made of the
contour, finish, bearing and orifice under
direct and cone illumination with a high-
er powered microscope. For permanent

T! ADJUSTABLE SUPPORT
BAR

>-* FINE HELICAL SPRING

ROD CARRYING
DRILLING NEEDLE

=“ ( VESSEL FOR DIE AND
SOLUTION

records, photomicrographs were taken
of the die contour and orifice.

In order to determine the relative
merits of dies of various forms and finish
of foreign and domestic make, more
than 1000 sample dies were obtained
from all available "sources and tested.
From these data it was concluded that
the principal cause of early failure of dies
was the complete lack of polish or finish
in the secondary corie, bearing and back
surface. This condition led to rapid wear
and the formation of fractures at the
orifice. Occasionally flaws or cracks in
the die stone caused failure.

A diamond die laboratory was installed
at the National Bureau of Standards for
the purpose of studying and testing ex-
isting die drilling and wire drawing ma-
chines and processes and for developing
new methods and equipment with the
object of reducing the production time
and costs, and improving the quality of
domestic dies.

The various types of die drilling and
polishing machines were operated ac-
cording to established procedures, time
required to perform each operation was
recorded and the results obtained were
investigated.  Other methods for per-
forming the various operations, the most

Fig. 2 (left)—Schematic diagram
of setup for loto-voltage electro-
lytic drilling by means of com-
bination of mechanical, electrical
and chemical forces used in pro-
ducing the secondary cone of the
diamond die aperture

fTEEL
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w ith W O If f
agents who buy steel regularly

from warehouses, and you'll find S t | S I
one practice common to many of e e e r V | C e
them — calling Wolff first for
sheets, bars, expanded metal, tin
plate, and black plate.
These alert executives turn to
Wolff Service in steel only be-
cause Wolff helps them get on
with their work. They get prompt,
dependable information, and they
know from experience that deliv-
eries reach them hours earlier.
If this brand of fast-moving,
dependable service will lighten
your personal work or decrease
the procurement details of your
department, call Wolff for prime
steel the next time you need it.

(denjamin W olff Company

General Office and Warehouse — 58th St. at Seeley Ave., Chicago 36, Il.
Wisconsin Office — 176 W. Wisconsin Ave., Milwaukee 3, Wis.
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noteworthy being the introduction of
electrical current, were devised and in-
vestigated. By combining these novel
procedures with the established drilling
technique, it is believed that very sat-,
isfactory methods for fine die production
have been evolved. The description of
the die production phase of the project
is reported here.

Inspection:  After the three facets
have been cut, the diamond should be
examined under the microscope. Flaws
or carbon spots in the outer portion are
not objectionable but the central part,
about one millimeter in diameter, should
be perfectly clear.

European Methods: The methods and
equipment developed in Europe for drill-
ing diamond dies essentially employ a
star drilling action. The drilling ma-
chine has a horizontal, single spindle
that rotates at about 3500 revolutions per
minute and carries a sewing needle for
the drill. The diamond is mounted on
a second spindle that oscillates the die
against the sharpened end of the drill.
Diamond powder of different grades
mixed with alcohol or oil is used as the
abrasive.

Domestic machines operate on the
same principle as the European design
but usually have ten vertical spindles
which greatly conserve space.

The blank is mounted and centered
in a small disk which is rotated in a
bench lathe. A small conical hole is
spotted or bruted in one of tire flat sur-
faces of the stone with a diamond chip
held in a pair of pliers. This cavity acts
as a starting point for the drill.

The die blank is placed on the rough
drilling machine in drilling the bell or
primary cone. A sewing needle of about
0.040-inch diameter is ground to a
rather blunt point. Diamond powder of
about 60-micron grade is used for the
first part of the operation and about 30-
micron grade for the finish. The bell
should be a 60-degree cone of about 1
millimeter or 0.040-inch depth.

A lighter drilling machine is used for
drilling the secondary cone. A fine
needle is ground to approximately the
shape of the desired cone. Grade 30
micron powder is used at the start fol-
lowed by grades 12 and 6 as drilling pro-
gresses. Frequent re-grinding of the
needle is required as the pecking action
soon blunts the sharp tip. If after many
tedious hours the apex of the cone is
found to be 0.001-inch or less in diame-
ter the drilling is considered complete.

After the fine drilling is completed,
the die in the casting is returned to the
chuck of the bench lathe for counter
drilling. A spherical hole in line with
the die axis is bruted into the back sur-
face of the die with diamond splints
held in sharp-nosed pliers until it reaches
the point of the secondary cone. In
some shops the bruting is discontinued
when the sphere comes within 0.003-
inch of the cone. The final opening is
then made on the drilling machine using
a needle sharpened to a hemisphere
about 0.010-inch in diameter and 6-mi-
cron powder to obtain a polish.

The fine polish of the cone and bear-
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ing is performed on a light drilling or
oscillating polishing machine. The needle
is sharpened to a long taper and fine
diamond dust in oil is the abrasive.
Time in hours required for the opera-
tions listed above as obtained from for-
eign reports and experience gained in

WIRE GUN: Takes fine wire
from spool, straightens it between
horizontal and vertical rolls, cuts
it to length and “shoots” it through
the glass tube to the receiving tray.
Made by North American Philips
Co. Inc. at Dobbs Ferry, N. Y, it
speeds production of leads for elec-
tronic tubes.

our laboratory using similar equipment

is given. These data are for dies of
about 0.0007 to 0.0010-inch diameter.
Holland British  N.B.S
Preparation .o 1% L. 2
Bell Drilling 15 50 12-26
Cone Drilling 75 120 80-100
Opening.. 6 8
Polishing 15 20

From this it appears that 115 to 170
hours may be required to produce a die
of 0.001-inch or less using the estab-
lished methods and equipment.

Bureau of Standards Procedure: The
diamond die drilling methods developed
at the bureau parallel established ma-
chine and instrument shop practice for
the drilling of metals. A pilot hole is
foredrilled through tire diamond by
means of an electric spark. To complete
the operation a light commercial drilling
machine is the only equipment required.
The point of the drill follows the pilot
hole without being dulled by contact
with the diamond. The conical surface

of the drill, which has considerable
peripheral speed, acts as a countersink
or reamer for shaping the contour of the
cones and applying the polish to the
cone and bearing surfaces. Thus the
tedious and time consuming star drilling
operation which is the basis of previous
methods is eliminated.

Drilling The Bell: The electrical
method is used for foredrilling the bell.
The equipment required consists of

Variac, rheostat, transformer, alternating
current ammeter, capacitor, quenched
spark gap and a support for the diamond
and electric drill. Fig. 1 shows the set-
up.

The leads from the 110-volt, 60-cycle
outlet are connected to the primary ter-
minals c¢f a 0 to 120V output Variac.
The secondary of the Variac is connect-
ed to the primary of a 5000-volt, 300
volt ampere power transformer. In one
of the primary connecting leads, about
70 ohms resistance is placed and in the
other an ammeter of 2-ampere range. A
capacitor of about 0.001 to 0.008-mi-
crofarad is connected across the sec-
ondary leads of the transformer. The
rheostat can be dispensed with if a
current limiting transformer such as
12,000-volt, 20-milliampere neon sign
lighting transformer is used instead of
the power transformer. Control and speed
of drilling is improved by inserting a
quenched spark gap in the secondary
lead between the transformer and capaci-
tor. If this is done, however, the ap-
paratus should be enclosed in a metallic
shield to avoid radio interference.

Two 3-inch brass angle pieces are
fastened to a wooden pillar which is sup-
ported on a wooden base. A small brass
rod of 5 to 10 grams weight slides closely
but with minimum friction through two
holes drilled in the brass angle pieces.
Into the lower end of the rod is fast-
ened the drilling needle which is made
from 0.020-inch diameter, 70 per cent
platinum—30 per cent iridium wire. A
brass block having a small brass pillar
at the center supports tire diamond die
blank. This block is connected to one
of the secondary terminals of the trans-
former and the rod to the other.

The end of the drill needle is ground to
a cone of about 20 degrees and the point
is brought into contact with the center
of the flat surface of the die blank.

The current is then applied and ad-
justed by means of the Variac until a
white spark extends from the needle to
the brass pillar. This should occur when
the ammeter reads about 1 ampere. If
the end of the drill becomes red, the
current should be reduced until the
color disappears. The current should,
however, be sufficient to maintain the
white spark between the drill and the
pillar.

In about 20 minutes’ time a roughly
cylindrical hole, about 0.5-millimeter
deep and 0.2-millimeter in diameter is
drilled in the diamond and the end of
the drill is disintegrated. Very little
progress is made at this point by repeat-
ing the drilling operations with a re-
sharpened needle. It is necessary to re-
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electric hoist and

o

IBI1G SAVINGS

Handling STEEL STORAGE

Unit shown is a single motor,
Chicago

Tramrail Underhung
with  push-type trolley,
Sheet-Grab.
available in 2 and 3

motor types for automatic op-
eration
and vertical

of longitudinal, lateral
motions of crane.

The savings accomplished by the installation of

Chicago Tramrail Overhead Cranes in your steel

storage rooms are not theoretical. They are real

dollars and cents savings that show up prominently on
your cost sheet. The above photograph shows a small,
hand-operated overhead crane with sheet-grab han-
dling sheet steel in bundles. It illustrates a few of the

ways in which you save.

No. 541

A rigid, strongly welded,
heavily bolted, self-supporting Jib
Crane with 360° complete circle
swing. One-half to 2-ton capacities
with radius ranges up to 20 ft.
Three-ton capacity up to 15 ft.
radius. Hand operated or electric
hoist. Mention desired height and
length of jib when ordering.

FUtlY ENCLOSED
POWER SUPPLY

[CHICAGO TRAMRAILCQI

Photo Courtesy M. Block & Sons, Chicago, IlI.

You save on installation costs—one crane does the
job of many because it can operate throughout the
room, the hoist being shifted from one bay to another
at various transfer points along the runways. You save
on labor: These easily operated cranes release large
crews for other work. You save on accident costs—
the fully enclosed conductors are a real safety feature
where men are working on top of the bundles close to
the hoist. You save space—the steel bundles in the
photograph above are stacked more than 6\2 ft. high

in a ten-foot ceiling room.

We urge you—install Chicago Tramrail Overhead Cranes in your
steel storage rooms without delay. Discover how the correct type of
crane can save labor, reduce costs and speed up safer handling of steel

in storage and elsewhere in your plant.

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

CHICAGO TRAMRAIL COMPANY

2912 CARROLL AYENUE Phone KEDzie 7475 CHICAGO 12, ILLINOIS
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NEW YORK

Sorry to belittle your reputation, Simon. As
a taskmaster you were tough —in your time.
But man you should take just one look at the
war-time work schedule of that Cooper-Besse-
mer powered switcher! You'd gnash your teeth
for fair.
There are hundreds like it, Simon, working
around the clock week, after week, handling
incredible loads without complaint . . . and
whips aren't needed any more !
Yes, old ideas of work output are regularly
being shattered by Cooper-Bessemer Diesels
. on land, on sea, and on the rails ... in
normal service and in war's most gruelling

70-ton Plymouth Fleximotive switcher helps assure a
fast, dependable flow of materials to and from the
open hearths and blast furnaces. The switcher's direct-
connected diesel is a 340 hp Cooper-Bessemer. In
this same plant eight (?) additional Cooper-Bessemer
powered Fleximotives are hard at work.

WASHINGTON HOUSTON DALLAS
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TULSA

tasks. For one thing, engineers and industrial-
ists are always finding new uses for these
efficient engines, taking more and more advan-
tage of inherent diesel economies. Equally
important, Cooper-Bessemer is never content
with "just a good diesel". Refinements, new fea-
tures, new ideas are constantly being devel-
oped to insure even longer life . greater
economy . . . still higher efficiency.

No matter whether your diesel assignment is
tough or easy, mobile or stationary, you want
the greatest output, the utmost reliability your
money can buy. Check your needs with Cooper-
Bessemer.

Cooper-Bessemer

C ORPORATION
MI. Vernon. Ohio ¢ Grove City, Pa.

SHREVEPORT  LOS ANGELES  ST. LOUIS

/*TEEL
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turn the die surface to as near a plane
as possible before further drilling takes
place.

To do so, the blank is mounted on the
light drilling machine and the drilling
carried on with a No. 10 drill needle
sharpened to a 90-degree cone, with
hand grinder. Using grade 45 micron
powder in alcohol, the bell cone is coun-
tersunk to the bottom of the foredrilling
in about 45 minutes’ time.

Repeating the electric drill, the fore-
drilling is now extended an additional
0.5-millimeter in 20 minutes. Return-
ing to the drilling machine, the needle
is ground to a 60-degree cone. Using
grade 20 micron powder at the start and
grade 6 micron powder to finish, a
smooth 60-degree cone about 1.0 milli-
meter deep is obtained in 1 hour.

At this point about 0.2-millimeter of
the blank thickness should be left for
the secondary cone. If the blank is
more than 1.2 millimeters thick, say 1.6
millimeters, a third drilling of the bell
is required.

For the electrical drilling the diamond
must be unmounted. For convenience
in machine drilling, the blank is mount-
ed in a small window nib and held in
place by a close fitting plug provided
with a conical reservoir to hold the dust-
alcohol mixture. A thin layer of wax
between the blank and plug prevents
leakage. W.ith this unit the blank can
be mounted or unmounted in a few mo-
ments.

Drilling The Secondary Cone: The
equipment required for this operation
is a Variac, alternating current amme-
ter, capacitor and a support for the dia-
mond and the electric drill. The leads
from the 110-volt, 60-cycle outlet are
connected to the primary terminals of 0
to 270-volt output Variac. One sec-
ondary lead of the Variac is connected
to a capacitor of about 20 microfarads,
and an ammeter of 1-ampere range. See
Fig. 2.

A wooden base and pillar form the
support. For raising and lowering the
drill, a 5-inch rack is attached to the
pillar. The rack carries the horizontal
support bar and flexure strip for fine ad-
justment. A glass plate placed in a
shallow evaporating dish is supported on
the base. A small flat plate cemented
to the center of the larger plate forms
the supporting pillar for the die blank.

Into the lower end of a small rod
is fastened the drilling needle, which is
made from the 0.020-inch diameter, 70
per cent platinum—30 per cent iridium
wire. This rod is hung from the flexure
strip by a light coiled spring. The end
of the drill is ground to a cone of 10
degrees having a 0.002 to 0.003-inch
spherical tip. The drill is lowered by
means of the rack and screw until the
tip comes into contact with the apex of
the bell cone. The spring is lowered
an additional 2 to 3 millimeters until die
load on the needle tip is one gram or
slightly less. A 5 per cent aqueous solu-
tion of commercial KNO- (saltpeter) is
poured into the evaporation dish until
the lever is about 1 millimeter above
the top surface of the diamond. The
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lead from the ammeter is connected to
the flexure strip, and the lead from the
capacitor to a platinum electrode which
dips into the solution.

With the Variac set for 210 volts, the
current is applied. Under the existing
condition the ammeter should record
about  0.5-ampere- If current is
greater than that, the liquid level is low-
ered; if less, the level is raised. Under
these conditions a secondary 16-degree
cone, 0.003-inch deep, 0.0015-inch di-
ameter at bottom is drilled in 8 minutes.

For the final drilling of the secondary
cone the -capacitor is by-passed, the
Variac is set at 80 volts and the drill
resharpened. Under these conditions
the drilling is extended an additional
0.005-inch in about 45 minutes. By this
procedure a 16-degree secondary cone,
0.008-inch diameter at the top and
0.0003-inch to 0.0005-inch diameter at
the bottom is usually produced in less
than 1 hour.

If the original distance from the apex
of the bell cone to the back face of the
die blank exceeds 0.010-inch, the bell
and secondary cones are blended and
polished on the standard rotary drilling
machine using grade 3 micron powder.
The die is then back opened on the flat
diamond lap or on the drilling machine
using a needle ground to a hemisphere.
If the distance from the bell apex to
the back face of the die blank is from
0.007 to 0.010-inch, the die is drilled
through electrically.

Polishing Secondary Cone And Bear-
ing: Since it is evident that the life

NAVY MULE:
motor has 3000 shaft horsepower.

of a die, free from flaws, will be pro-
portional to the perfection of the finish
of the bearing, relief and reduction por-
tion of the secondary cone, the greatest
amount of time should be devoted to
this last procedure. Inspection and tests
in the laboratory of more than 1000
foreign and domestic commercial dies
showed that little or no attention was
given to this vital part of the work. This
probably resulted from the fact that a
financial premium was placed on small-
ness of the die size regardless of the fin-
ish.

It is believed that about 20 hours
should be devoted to the polishing op-
eration. However, by using fine dia-
mond powder in oil for the abrasive
and light multiple-head drilling ma-
chines operating continuously 24 hours
per day and requiring attention only
twice during that period, the cost per
die is very small.

For blending the bell and secondary
cones, the die is mounted on the light
drilling machine and the needle ground
to a long taper. Grade 6 micron powder
is used for fast cutting and grade 3 mi-
cron powder to produce the final polish.
Polishing the lower part of the sec-
ondary cone and the bearing is per-
formed with a short piece of 0.003-inch
tungsten wire and grade 3 micron pow-
der. The polishing operation is con-
tinued until the cone is well polished
and a bearing of about 0.001-inch length
and 4-degree taper is produced. This
usually occurs by the time the diameter

(Please turn to Page 166)

Built for 205-foot seagoing fleet tugs, this double-armature
Direct connected to the main shaft, with

750 volts direct current for each armature, these Westinghouse motors in-

stalled by United Engineering Co. Ltd. rotate at 140 revolutions per minute,

full speed. Shaft speed when towing is reduced to 112 revolutions per minute
due to load thrust
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STOCK AND SHIPPING ROOM 460 feel
long with a 31 foot ceiling is a whale
of a heating job— but we licked itwith
just 8 giant Sturtevant Heaters produc-
ing a total of 6,800,000 btu.

DYEHOUSE ranges and other vapor-produc-
ing processes create a tricky heating prob-
lem— that Sturtevant solves—-cuts fuel bills
in the bargain with a Unit Heater and
Vapor Absorption System*

BOTTLING PLANT hands the job of
heating the entire plant to Speed
Heaters— producing balanced heat
and making every ounce of steam
pay off.

ITEEL



UM»1 AIR
CONDITIONING

DRYING

MACHINE SHOP healing job is handled by SEWAGE PLANT calls for a combined head-

two large Sturtevant Systems— on opposite ing and ventilating system where recirculat- Wa—mlm_
walls— special nozzles distribute heat effici-

ed room air is blended in the outside air to

ently, fuel costs are minimized. minimize heat load. W

VENTILATING

HEATSNO

ASSEMBLY PLANT with high saw- N.Y.NAVY YARD makes use of almost every WST
tooth roof conserves heatwhen Speed type of heating strategy— from a hot blast

Heaters are strategically located in central system to special portable heater* I M FUW
accordance with size and shape of used during ship construction.

the area, proper paths of heat travel. m”-RG_

The important question to ask about any heating
installation is "Will itpay T h at'’s why we talk
heating with this basic concept in mind — that every
Sturtevantjob must profit the user. No wonder business
leaders everywhere call us in on heating problems —
and say "ace high” to Sturtevant’s economy-minded
engineering. Sturtevant makes all types of heating
units and systems —so we play no favorites. Our
advice is always based on what’s most economical for
you. And Sturtevant is ready now to work with your
planning committee to get engineered air recommen-
dations down in black and white — ready for budget
approval — and ready for action on conversion day.

B. F. STURTEVANT COMPANY
Hyde Park Boston 36, Mass.
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CONNECTIONS

LOWERING
POINT D.C. A.C,
FER - PHASE C ...
PHASE 3
LOW theAAN—-2
N W=
ARMATURE SECONDARY RESISTANCE 50%
Fl
AR i
INTER- PHASE 3 Unbalanced, .unsymmetrical .alternating-
MEDIATE f-AZW-i) current dynamic lowering system recently
AW A AAAA-— originated shows close analogy to direct-
ARMATURE SECONERASE 2 et s0u current systems, providing speed torque
FIELD PHASE 1 characteristics which eliminate the need
ANAA— - for friction type load brakes
INTER- PHASE 3
MEDIATE WV-i2
2
----- By R. B. HUNTER
ARNTATURE SECONDARY RESISTANCE 50% Supervising Engineer
FIELD PHASE 1 Cutler-Hammer Inc.
JL__ WWV— e VVW — Milwaukee, Wis.
HIGH i N 1 PHASE3
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PHASE 2

SECONDARY RESISTANCEIOOSI

CLOSE analogy between alternating
current and direct current dynamic low-
ering controllers as applied to crane
hoists is perhaps not generally appreci-
ated. With both types of control we use
a motor the inherent characteristics of
which cause it to operate symmetrically,
that is, to provide identical speed torque
characteristics when operated in either
direction. The motors under discussion
are the series wound direct current and
the slip ring alternating current types.
These speed torque characteristics answer
the requirements of a motor for driving
the hoist motion on a traveling crane.

The speed torque characteristics are
not applicable when operating a hoist
motor in the lowering direction since un-
der these conditions the motor is re-
quired to develop a high counter-torque
at speeds below full low speed to re-
strain die load and preventing runaway
speeds from being attained. Engineers
have developed control systems for bodi
direct current and alternating current
which unbalance the motor in die low-
ering direcrion and so change die speed
torque characteristics as to make them
provide dynamic lowering eliminating
the necessity for using a friction type
load brake.

The direct-current unbalanced, unsym-

Fig. 1 — Direct current and al-
ternating current connections on
various lowering points

Fig. 2—Relation between speed,
torque and current in circuits for
direct current dynamic lowering

metrical dynamic lowering circuit was
perfected many years ago. The analo-
gous unbalanced, unsymmetrical alter-
nating-current dynamic lowering circuit
is of recent origin. The close analogy be-
tween the two will be oudined liere.
Fig. 1 shows in parallel columns the
direct-current and alternating-current
connections on various lowering points.
Referring to “Low-D.C.”, showing direct-
current low speed dynamic lowering con-
nection, it will be seen diat we have two
circuits connected in a closed loop across
the line in series with a common re-
sistance, witii resistance in one branch
of die loop. Similarly for alternating

|
DYNAMIC LOWERING JICARELAY O

120 80 40 0

POWER
PERATES

AO

current we have two of the motor phases
connected in a closed loop, across one
line phase in series with die third phase
of the motor, with resistance in one
branch of the loop. On intermediate
point 1 for direct-current we have the
same connection except that we intro-
duce weakening resistor into the field
circuit, whereas in alternating-current
we shift die resistor from one phase to
the other thus doing the same thing that
we do in die direct-current circuit, that
is, weakening one phase relative to the
other phase, thus providing a reduced
field and a higher lowering speed than
on point 1.

On intermediate point 3, direct cur-
rent, we have the same connections as
in intermediate point 2, except that the
resistance in the field circuit is further
increased to provide for still weaker

LOWERING

©® O @ d)= MASTER SPHED PONTS
T =TORQUE

la.” CURRENT IN ARMATURE

If =CURRENT IN SERIES FIELD
In =CURRENT IN LINE

SEE A7-270 FOR COMPLETE HOIST
AND LOMER SPEED TORQUE CURVES

©

@ ©

_ AUTOMATIC
ACCELERATION

80 120 160 200 240

TORQUE AND AMPERES IN PERCENT OF FULL LOAD VALUES
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SIMPLIFIED FIRING FOR
METALLURGICAL FURNACES...

rftSSfjbMultiple burner in-
iStallation on single
large furnace of double heating
zone type. Burners at right fir-
ing heating zone and first group
cl burners in the circuit. Burners
atjeft fire soaking zone and last
group in the same circuit, which
also serves a second large fur-
nace of the double healing
zone type.
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SAVES FUEL AND SPACE
INCREASES PRODUCTION

Dependable and economical putverized-coal firing of multiple metal-
lurgical furnaces requires only ONE pulveriiing unit with the B&W Direct-
Firing Circulating System. Thus, many substantial savings on installation,
production, and maintenance over other methods of firing, are obtained.

Simplicity of the system eliminates multiple piping and coal handling
equipment, saves floor space around the furnaces, and eliminates inter-
ference with product handling at the furnaces.

Adequate fuel distribution and capacity of this system on single or
multiple furnaces is assured by automatic control of coal-to-air ratio, by
selection of the proper sizes of pulverizers, fan, burners, and distributing
line.

The operating ease and flexibility of this system, as well as its cost-saving
features, have been clearly demonstrated by the performance of existing
installations.

A few of the advantages of the B&W Direct-Firing Circulating System
are illustrated here. More detailed information is contained in Bulletin 3-333.

Send for your copy.

The single, compact

pulverizer unit can be
conveniently located away from
the furnaces, keeping floor space
at furnaces clear for product-
handling operations.

Hoods and ash sluicing

systems eliminate dust
nuisance ordinarily resulting
from firing pulverized coal in
heating furnaces with inade-
quate draft provision.

& W | L C O X

THE BABCOCK & WILCOX CO.
85 LIBERTY STREET
NEW YORK 6/ N. Y.
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The high but often unsuspected costs of over-tensioned or
Tinder-tensioned belts can be eliminated. With the Flat
Leather Automatic Tension drive, there is no need to over-
stress tension to make sure of handling peak loads . . .
no need for frequent maintenance to correct slippage due to
munder-stressed tension.

- It is the action of the pivoted base that keeps the drive
delivering — not the initial tension on the belt. Tension is al-
ways right, automatically. When the load is heavy, the pivoted
base lightens the belt. When the load is light, the pivoted base
relaxes the belt. Belt and bearings work hard only when the
load is heavy.

There is no pulley realignment problem. If the base ever has
to be adjusted, it can be done while the motor is running, and
alignment is not critical.

Save maintenance... on belts, on bearings. Let the pivoted
base do your worrying for you. Install the Flat Leather
Automatic Tension drive—with “Research” Leather Belting.

GRATON

AND

JCNIGHT,

r ¢

from Groton & Knight's complete line . . .
product. Branches and distributors everywhere, look under "Graton & Knight" in '

h

Graton & Knight’s “Research” Belt has the ideal qualities for
service with pivoted bases:

+ Highest coefficient of friction and flexibility so that it
hugs the small pulley with minimum slip, thus reducing
tension needed.

+ Least stretch, guaranteeing long, uninterrupted per-
formance.

A “Research” Belt on Flat Leather Automatic Tension drive
will outlast a rubber V-belt on a corresponding drive by 2 to
1! Write Graton & Knight Company, 322 Franklin St
Worcester 4, Mass., for new, free Belting Manual.

L e a th e r

manufactured under one control from green hide to finished
Belling section of

Classified Telephone Directory or THOMAS' REGISTER.
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field, reduced counter-torque and high-
er speeds. In tire alternating current
dynamic lowering circuit on intermediate
point 3, we introduce the third phase
thereby providing a circuit more nearly
balanced than in the lower speed points,
thus in effect further weakening the field
and providing a higher lowering speed.

On the high speed lowering point for
direct current we eliminate die common
series resistor and connect the two cir-
cuits, namely the field circuit and the
armature circuit, independently across
the line in series with suitable resistors.
In the high speed alternating current
connection, we also eliminate all resistor
and connect all three phases across the
three lines.

As noted in the alternating current
diagrams, the value of secondary resistor
is increased on the high speed lowering
point to provide a higher lowering speed.
This is analogous to further increasing
the armature resistor in tire direct cur-
rent circuit.

The close analogy between alternat-
ing current and direct current dynamic
lowering is further shown by inspection
of the curves:

Curve in Fig. 2 shows relation be-
tween speed, torque and current in va-
rious circuits for direct current dynamic
lowering.

Curve in Fig. 3 shows similar relation
for alternating current dynamic lower-

ing.
Auto-transformer Used

A variation of alternating current dy-
namic lowering resides in the use of
auto-transformer 'to increase the voltage
on the motor, connections otherwise be-
ing the same as in Fig. 1. This increases
the field strength and reduces the speed.
This is analogous to field forcing on
direct current thereby saturating the
field to provide increased torque. The
relations between speed, torque and cur-
rent when auto-transformer is used are
shown by curves in Figs. 4 and 5.

Because of unbalanced conditions both
alternating current and direct current
motors will heat more during the lower-
ing portion of the crane cycle than in
the hoisting portion of die cycle. While
hoisting currents are not shown in at-
tached curves, it is well understood that,
during the hoisting portion of the cycle,
current is proportional to load, and since
the load is practically always much be-
low the full load for which motor was
chosen, the current and the heating are
correspondingly reduced. On the other
hand, during the lowering cycle, both

Fig. 3—Lowering characteristics of

slip ring motor. The dynamic

lowering drum has overvoltage
transformer

Fig. 4—Relation between speed,
torque and current when auto-
transformer is used

Fig. 5—Characteristics of slip ring
motor with auto-transformer
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for alternating current and direct current,
the motor is converted from its orig-
inally designed purpose and is really
“working against itself.” This is some-
times expressed by saying tiiat the motor,
by virtue of the unbalanced connection,
develops a “positive and negative se-
quence torque.”

Long years of experience have shown
lhat the series direct current motor is

sufficiently underloaded during the hoist-
ing portion of the cycle to permit over-
loading it during the lowering portion
of the cycle thus taking advantage of its
reserve thermal capacity to effect dy-
namic braking. Similarly, the alternat-
ing current hoist motor has tire same
reserve thermal capacity and for this
reason we can use it as we do the di-
(Please turn to Page 168)

CHARACTERISTICS (LOWERING) OF 5LIP RING MOTOR CONTROLLED

BY DYNAMIC LOWERING DRUM WITHOUT OVERVOLTAGE

TRANSFORMER. © © © = LOWERING POINTS. OTHER POINTS MAY

BE INTERPOLATED. T=TORQUE I=CURRENT
120 80 40 BO 120 160 200 240

EMOTOR TORQUE AND CURRENT-% FULL LOAD

CHARACTERISTICS (LOWERING) OF SLIP RING MOTOR CONTROLLED
BV DYNAMIC LOWERING DRUM WITH OVERVOLTAGE

TRANSFORMER. © © ©
BE INTERPOLATED,

=LOWERING POINTS. OTHER POINTS MAY

T=TORQUE 1=CURRENT

MOTOR TORQUE AND CURRENT-PER CEJsIT FULL LOAD

MOTOR TORQUE AND LINE CURRENT-PERCENT FULL LOAD
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prospers when the cycle
making-and-selling-and-buying
turns mBflfand more rapidly.

Making more products makes each one cost less.
Lowering prices lets more people buy. More buying
means that production must be increased . . . employ-
ment increased . . . profits increased.

The question, today, is — where, on the wheel, do we
apply the pressure to make it turn?

At “More Buying” ? Where is the money coming from
— government handout?

At “Lower Prices” ? Who is going to take the loss —
wages and profits?

At “More Production"? That is the American way —
the way that has worked, and will work again ... to
lower costs, widen markets, improve standards of living,
provide jobs, give business a greater return on investment.

Confidence . . . confidence enough in the well-proved
principles of mass production to invest in machinery for
making better goods cost less ... is the essential ingre-
dient for postwar prosperity.

As revolutionary today as the Bullard Mult-Au-Matic
Method was some 30 years ago at the inception of mass
production, is the new Bullard Man-Au-Trol principle of
automaticity. This new principle combines, for the first
time in machine tool history, the high-speed production
of special-purpose machinery with the all-purpose ver-
satility of manually-operated machines. With it you can
provide — at the right point — the impulse that will
make your wheel of fortune move.

e

S

s F ortun e

BULLARD’S NEW MAN-AU-TROL VERTICAL TURRET
LATHE LOWERS PRODUCTION COSTS SIX WAYS

j Helps Manpower Do More: Makes the operator super-

' visor of the machine. The best production methods,
predetermined, are set into automatic cycles, with the
operator supervising production.

2 Cuts Machining Time: Does the job in a fraction of the
time required with manually-operated machines.

> Makes Automaticity Versatile: Machines, automatically,
any and all pieces that the Vertical Turret Lathe can
turn out under manual operation, but faster and better.

saves Time: Requires fewer tools for the same opera-
tions, and the automatic control can be set to prede-
termine speeds, feeds, direction, length and limit of
all cuts in their proper sequence, in little more time
than previously required for the cycle of each piece
under manual operation.

p Eliminates Human Error:  Machines repeatedly to a
degree of accuracy no man can match in constant pro-
duction. Reduces discards, scrap work and salvage.

y Gives the Machine a Broader Purpose: Is instantly avail-
able for either automatic or manual operation as pro-
duction requirements dictate.

For complete information about the new Bullard
Man-Au-Trol Vertical Turret Lathe, write for Booklet A.
The Bullard Company, Bridgeport 2, Connecticut.

BULLARD)
Man-Au-Trol

BULLARD CREATES N E W
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M ETH OD S

TO MAKE MACHINES DO MORE
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ROTOTROL
ARMATURE

Control of generator voltage affords variation through full speed range
of motor operating the electrode hoist with a marked reduction in the

breakage of electrodes.

OUTPUT

Electronic regulation and control of electrode

motors provide sensitivity and speed of response.

By R. A. GEISELMAN and J. E. REILLY

Switchgear and Control Engineers
Westinghouse Electric & Mfg. Co.
East Pittsburgh, Pa.

DRASTICALLY reduced electrode
breakage, less electrode maintenance due
to smoother operation of hoist, and sim-
plicity and reliability of all adjustments
are possible with automatic regulation of
arc furnaces. This is best achieved
through variable voltage control for die
electrode motors. Variable voltage can
be applied by die rotating amplifier
type regulating equipment or by elec-
tronic regulating equipment.

The rotating amplifier type regulating
system of variable voltage control in its
most simple form uses a Rototrol and a
direct-current generator for controlling
each electrode motor. These machines
have the usual air gap, commutator and
brush construction found on standard
types of direct-current generators.

The armature of the direct-current

Fig, 1—Control, excitation and dif-
ferential fields and output circuit
of regulator

Fig. 2—Simple method of bring-
ing field connections to motor gen-
erator set from front of panel

Fig. 3—Diagram of main connec-
tions for arc furnace regulator

Roo [Motor

AC. S upply

VoIiTAfIF
Rtcrex

generator is connected in series with the
electrode motor armature. By control
of the voltage of die generator, the mo-
tor may be varied in speed from zero up
to die maximum speed at which it is
capable of operating. Also by reversing
the polarity of the generator voltage, the
direction of rotation of the electrode mo-
tor can be reversed.

The rotating regulator used for this
application is a small, especially designed
direct-current generator driven by a
squirrel cage motor at constant speed.
The fields and output circuit are shown
in Fig. 1. This regulator has four field
windings as follows:

1. A current control field “1.” The
magnitude of the control current is pro-
portional to the electrode current which
is the quantity to be regulated.

2. A voltage control field "2.” The
magnitude of tile control voltage serves
as a reference against which the current
control field will be compared. These two
fields are equal in number of turns and
oppositely connected.

3. The self exciting field "3,” which is,
in this case, in series with the armature.

4. A differential field “4.” This is con-
nected across the armature of the direct-
current generator that is excited by the
rotating regulator.

The action of the Rototrol is best de-
scribed by comparing it to an ordinary
direct-current generator. Consider fields
“1” and “2” as shunt field windings, ex-
cited from a separate source. If these
are energized equally and with opposite
polarity, each field having the same
number of ampere turns, the net result
will be zero flux across die air gap, and
the regulating unit will generate no out-
put voltage. It is evident however that
if field “1” predominates over field “2”,
output voltage having one polarity will
be generated. If field “2” predominates
over field “1,” output voltage having die
opposite polarity will be generated.

Now if the output voltage is con-
nected to a load circuit so output cur-
rent flows, field “3,” which is a series
self-exciting or self-energizing field, acts
like the compounding winding of an
ordinary direct-current generator, and
provides additional flux for the genera-
tion of more voltage as the load current
increases.

In order to further amplify the output
of die rotating regulator, it is used to
excite the field of a direct-current gen-
erator, the armature of which supplies
energy to the electrode motor. Rototrol
field “4” is a differential field receiving
its energy from the armature circuit of



M OORE RAPID FURNACES:
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The usual heat of this size
"X” laboratory Lectromelt

. ... In Capacities "=
To Meet Your Requirements

M OORE Rapid Lectromelt which can pour 100 tons of electric

Furnaces are available in a furnace steel per heat to laboratory
wide range of capacities, designed models pouring 25 pound heats,
to meet every requirement in elec- Lectromelt furnaces will increase pro-
tric melting of quality steels and duction and lower operating costs.
irons. They are available in both door and

Varying in size from installations top-charge types.

CONSULT LECTROMELT FOR COMPLETE DETAILS WITHOUT OBLIGATION.

FURNACE CORPORATION
GH/..30 ..PENN A.
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Universal Drill Bu

tsacK in iyiy w. k. risner or rne universal Engi-
neering Co. originated the idea of standard drill
bushings. Today, 26 years later, these bushings™ale
saving countless manufacturers thousands of dol-
lars by reducing drill-breakage and insuring more
accurate drill, ream, and tap work.

Universal drill bushings are made of hardened,
high quality steel with unexcelled resistance to
wear through friction and galls caused by chips.
Their super-finished bores, straight and round,

guide tools accurately. Knurled heads speed inser-
tion in and removal from jigs.

Universal drill bushings are made to the exact-
ing standards of fine workmanship which has made
the Universal Engineering Company a leader in
the production of quality tools. Write today for
complete information on Universal drill bushings,
Mikro-lok boring bars, standard collet chucks, or
any of the other superior Universal tools illustrated
on this page.

BnHgnHBsaHRNNnnNnHHI—

UNIVERSAL ILL INCREASE PRODUCTION AND ACCURACY IN YOUR PLANT
Floating Standard Mikro-lok Standard
Chuck Collet Chuck: Boring Bar Drill Bushing
Centering Collet Chuck with
Chuck Gfippit NJA.M. Shcnk

jof« ¢

% i Boring Chueka

UNIVERSAL ENGINEERING COMPANY

3
FRANKENMUTH, . MICHIGAN Fighter Plane Given by Employees ﬂ” Employee Bond Deductions
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the direct-current generator, as the elec-
tromotive force of the electrode motor
increases with speed. When tire control
fields approach, a balance the differen-
tial quickly reduces the voltage to the
motor and prevents overshooting of the
electrode position. Thus, the four reg-
ulator fields interact cooperatively with
each other to supply a regulator and gen-
erator output voltage which detennines
direction and speed of electrode motor.

Fig. 3 is a diagram of main connec-
tions. A 3-phase furnace is indicated,
but the regulating and Rototrol circuits
for one phase only are shown. Alternat-
ing current and potential are rectified
for the control fields. The electrode
motor field is supplied from a direct-cur-
rent control bus.

Control of the output voltage applied
to the electrode motor is obtained sim-
ply by the characteristics designed into
the rotating regulator and its generator;
no interposition of relays or contacts are
involved. The speed or response of the
voltages applied to the electrode motor
is determined by the time constant of
these various field circuits. The designer
has considerable latitude in his methods
of design in giving various proportions
to the strength of these different fields.
In addition, by means of external resist-
ance the strength of some of these fields
can be controlled with excellent results.

Functions of Regulator Combined

Pole structure and windings of what
may be called a combination rotating
regulator and generator are shown in
Fig. 5. This indicates how the func-
tions of the regulator for a pilot exciter
can be combined and the generator ex-
cited by this regulator in a single unit.
The machine has four poles and four
brushes. Two of the poles have the ex-
citation circuits of the rotating regulator,
while the other two are supplied by the
armature output of the regulator. This
design has been used with excellent re-
sults for small electrode motors.

Advantages of this type of regulator
prove that the use of variable voltage
control for the motor operating the elec-
trode hoist is a satisfactory method of
operation. This is easy to understand
when die theory of the regulator is con-
sidered. As the desired position of die
electrode is approached the excitation
characteristics are such that the voltage
supplied to the motor will approach
zero. This of course, results in a smooth
stopping of the motor and is an obvious
characteristic of this drive when it is
seen in operation. As a result of this
smooth stopping of the electrode, break-
age chargeable to the operation of the
regulator can be neglected as an item
of expense. Such records as have been
kept on this particular item indicate
practically no breakage of electrodes re-
sulting from the variable voltage control
of the electrode motor.

A great deal has been heard about
speed of response of various types of
regulating equipment for arc furnaces.
For best overall results in operating a

(Please turn to Page 170)
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Fig. 4—Tapping a
heat of steel from a
large electric furnace

Fig, 5—Pole struc-

ture and windings of

combination Rototrol
and generator

Fig. 6 — Schematic

diagram of electronic

arc furnace regulating
system



INDUSTRIAL EQUIPMENT

Mercury Arc Converter

Development of a new mercury arc
converter which fills out the low fre-
quency range of electronic equipment
in the field of induction heating applica-
tions is announced by Allis-Chalmers
Mfg. Co., Milwaukee. Designed for the
purpose of electronically changing pow-
er at commercial frequencies of 60 or

25 cycles into 1000 to 2000 cycle power,
the mercury arc type of frequency chang-
er is particularly suitable for supplying
power for forging, melting and metal
treating applications where large masses
of metal or metal parts must be effi-
ciently heated with this power at kilo-
watt capacities of 250, 500, 1000 and
higher.

The units are quiet in operation and
require no ventilation or air filtering as
they are water cooled. In addition, high
capacity mercury arc converters offer
no vibration problems.

Oil and Coolant Strainer

No strainer housing is required with
the Metex strainer designed for use on
machine tools for straining cutting oils
and coolants and for other installations
using flood oiling. The strainer is in-

stalled in the tank and the oil or coolant
is piped direct from strainer to pump.
Strainer units are a combination of wire
and cotton, interknitted into a mesh by
machines developed and designed for the
purpose.

All die strainers have a large strain-
age area and capacity to hold dirt, grit

and chips and be provided in the larger
units where there is sufficient space for
installation.  Units are replaceable and
slip in and out quickly.

These strainers are available from tbe
Geo. Butler Co., 1073 West Washing-
ton boulevard, Chicago, in many sizes
and models rated from 2 to 60 gallons
per minute and for use with all com-
mercial grades of lubricating oil and
coolants.

Bridge Ramps

Engineered and designed to bridge
the gap between loading platform and
car, Elizabeth Iron Works, Green Lane,
Elizabeth, N. J., announces a new bridge
ramp. For use with a fork truck as a
means of transportation, sizes to span
a gap 5 to 46 inches carrying a load of
15,000 pounds are available. Riding
surface is four-way nonskid checkered

plate. Curvature at the top of the ramp
permits variance in degrees of height
between the loading platform and the
car. Tire lift handles stay up when in
use and slide down flush with the riding
surface when not in use. Shock plates
absorb impact and transmit it to stringer
plates which prevent truck and load
from running off the sides. The ends of
the stringers are set back and rounded
off to permit the truck to turn sharp cor-
ners.

Checking Device

A new device for checking spur gears
for eccentricity and tooth parallelism
is announced by National Broach & Ma-
chine Co., Detroit. It can be furnished
in three sizes for maximum pitch di-
ameters up to 12, 18 or 24 inches. It is
also available in special bed lengths for
gears with integral shafts.

It consists of a rigid base with a top
finished to the tolerance of.a toolmaker’s
flat and having two V-keyways crossing
at 90 degrees, one for the adjustable
work holding centers and the oiher for
the checking heads, one checking head
on either side of the work gear.

The eccentricity head has a spring
loaded retractable spindle with an inter-
changeable conical contact point to suit
the pitch and pressure angle of the gears
to be checked. The rear of this spindle

carries an arm which contacts and ac-
tuates the spindle of a dial indicator
mounted on top of the head.

The other head on the opposite side
of the work gear for checking parallelism
is built with a sensitive slide running
on a ball bearing track. An 8-inch slot-
ted rail on the forward side of the slide
carries a contacting finger which actuates

a dial indicator at its base. The slide
is reciprocated a maximum distance of
3 inches across the face of tire tooth
by a handwheel at the side of the check-
ing head.

Moisture Detector

For lumber and wood products and
various construction materials, a new
moisture detector has been developed by
Colloid Equipment Co. Inc., 50 Church
street, New York. It is a complete and
self-contained unit and is used by forcing
the electrode needles into the material
being tested and the reading is then taken
by turning the dial knob until a small
light above the dial flashes at the correct
moisture content.

Gear Cabinet Lathe

Combining all features of standard
Logan quick change gear lathe in a
compact cabinet, the new No. 825 lathe
is adaptable to tool room work, for main-

tenance, for training, or for production.
The carriage with friction feed auto-
matic apron travels over a bed that is
ground to within 0.0005-inch of absolute
accuracy. Total run-out of its head-
stock spindle 12 inches from the bear-
ings is less than 0.001-inch. The lead
screw is held to within 0.002-inch in 12

(AIll claims are those of the manufacturer of the equipment being described.)
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Toncan lron I1Is an ALLOY

that has the Highest Rust-Resisfance of all Ferrous Materials in its Price Class

The outstanding performance of
mechanized implements of war has
further demonstrated the greater
advantages obtainable through the
alloying of various metals. That'’s
why Toncan Iron—known for its
rust-resistance for some 35 years—
should be more popular in the
future than ever before.

Toncan Iron is an alloy—with the
highest rust-resistance of any fer-
rous material in its price class. It
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is made from highly-refined open-
hearth iron (Fe) with which cop-
per and molybdenum have been
alloyed in correct proportion. It
has twice as much rust-resisting cop-
per as found in copper-bearing steel
—along with molybdenum to make
the copper more effective.

Toncan Iron is one of the easiest
materials to fabricate, too—because
it is commercially-pure iron, proc-
essed for high ductility. And no

matter how you work Toncan Iron,
you can’'t weaken its rust-resistance
—for it goes all through the metal.

When you need a material to fight
rust, you'll find the high-resistance
you need, together with easy fabri-
cating qualities, in Toncan Copper-
Molybdenum Iron.

REPUBLIC STEEL CORPORATION

GENERAL OFFICES « CLEVELAND 1, OHIO
Export Department: Chrysler Bldfr-, New York 17,N.Y.

COPPER

molybdenum

—hr these parts *f y«nr product end far itsese sheet metal appiimtiims te
year plant where lew-»21 resisto«« te rus; is. seeded.



i\A//ING OF FLEXIBLE METAL HOSE!

There are reasons for leadership in every
line. Better performance, finer quality, greater
versatility and dependability . . . these and
many more have given REX-WELD Flexible
Metal Hose the high reputation it has today.
A reputation that has earned the confidence
ofindustry everywhere. Industrial men know
the advantages of REX-WELD. For this rug-
ged, seep-proof, airtight producthas been out-
performing ordinary connections on a wide
variety of applications throughout industry.

Let "Flexon,” the C.M.H. trademark char-
acter, show you in the sketches below some
of REX-WELD'S outstanding features. Then
ask us to give you the full story about
REX-WELD and the other flexible metal
hose products in our complete line.

REX-WELD .. . stands up under terrific flexation, vibra-
tion and strain. Its heavier, more uniform wall structure
gives it greater strength, longer life.

REX-WELD . . . handles steam with utmost safety. It is
seep-proof to gas, oil, water and searching fluids. It is
highly rust-resistant and non-deteriorating.

REX-WELD... operates efficiently under pressures up to

5,000 p.s.i,, temperatures to 1000° F. Greater strength
and durability are the result of its 50-50 principle

of corrugation. . . of an autogenous welding process

that makes the weld stronger than the tube itself.

REX-WELD ... is available in bronze and steel in sizes
from 3/16-in.,to 4-in. 1.D. (incl.), with annular or helical
corrugations, braided or unbraided, depending on re-
quirements. REX-TITE heatproof mechanical couplings
are easy to install and are reusable.

Flexible Metal Hose for Every Industrial Use
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CHICAGO METAL HOSE Gl

MRYUIOOD, ILLINOIS

.Plants: Maywood and Elgin, IIl.

inches. The spindle turns on a double
row of preloaded precision ball bear-
ings and at 40 olher vital points friction
is minimized by self-lubricating bronze
bearings. All moving parts and gears
are completely enclosed. The power
plant and underneath drive are enclosed
in the left compartment of the four-
drawer, stipple finish gray steel cabinet.
A multiple V-belt drive transmits power
from cone pulley to spindle. Adjust-
ments of both flat and V-belt tensions
are accessible to the operator.

Hydraulic Press

A new press designed for pressing deep
sections and also flanged objects in pow-
dered metals wherein one portion of the
work must be pressed at a different speed
than another is offered by E. W. Bliss
Co., Fifty-third street and Second avenue,
Brooklyn 32, N. V.

This press features independent pres-

sure control, stroke control and speed
control of each slide. Separate pumping
units are furnished for each slide so
that the relation of speeds of the two
slides can be infinitely varied to suit
a wide variety of work.

An automatic cycle is provided with
the following sequence: Quick closing to
the work; simultaneous pressing by the
two slides at predetermined adjustable
speeds and pressure; automatic reversal
of upper slide; use of lower slide as
ejector; timed pause for loading; auto-
matin return of lower slide. They are

/ITE EL



HOW TO CUT COSTS.

.. IMPROVE QUALITY

WITHTOCCO LOCALIZED hardening

FAST. By confining heating to the area subjected
to wear . . . and by hardening only the wearing
surface, TOCCO Induction Hardening cuts treat-
ment time from hours to seconds.

SUPER-HARD AND STRONG. Since this localized
treatment does not affect the part’s core, there
need be no compromise between hardness and
toughness. It produces super-hardness without
reducing previous strength and ductility.

STRAIGHT. TOCCO speed minimizes warpage . . .
eliminates “straightening operations.

UNIFORM. Split-second timing of TOCCO'S high-
frequency induction heat makes every treatment
exactly the same.

THE OHIO CRANKSHAFT COMPANY

GOOD WORKING CONDITIONS. TOCCO machine is
cool, clean, compact . . . simple for anyone to

operate.

THE PART ILLUSTRATED ... a track roller shaft,
16 A" long, for a military bulldozer tractor
. is TOCCO Hardened at flange and bearings.
Flange, 4" diam., is hardened to 50-60 R.C. . . .
eight shafts at a time . . . total time, including
heating and quenching, 94 sec. or less than 12
sec. per flange. TOCCO machine was designed
especially for this application.

Feel free to enlist the TOCCO Engineer in
solving your heat treating problems. Write for
free copy of “Results with TOCCO.”

e Cleveland |, Ohio

INDUCTION

HARDENING, BRAZING
ANNEALING, HEATING
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THE NEW MATERIAL WHICH

MAKES FOR QUICK EASY

CLEANING OF SPRAY
BOOTH WALLS

Triad PR is a protective coating for the sidewalls of spray
booths which permits easy removal of paint overspray. A coat
of Triad PR cuts cleanup lime to minutes—educes maintenance
costs to a new low.

THESE ADVANTAGES

/Readily applied with brush or spray gun; gives
fexcellent coverage.

/Dries to a hard, white, dustless coating; improves
| visibility in the booth.

/Quickly washed off with water or steam, carry-
| ing all surface deposits with it.

/GUARANTEED PERFORMANCE: As with the

f entire line of Triad alkali cleaners, PR is shipped
on a guaranteed performance basis for thorough
testing in your equipment.

CORPORATION

13029 HILIVIEW AVE., DETROIT 27, MICHIGAN
Branch Offices in Principal Cities in U. S. A.
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available in capacities ranging from 50
to 5000 tons.

All presses have electric control per-
mitting the required sequence to be
changed in the event a different type of
work required a different sequence of
slide movement.

Foot Switch

General Control Co., 1200 Soldiers
Field road, Boston 34, announces a new
foot switch for actuating one to eight
circuits. Designated as model MF, the

foot rest is %-inch above the floor and
requires 1/16-inch throw. This allows
the operator to support his whole foot
nearly at floor level. This unit is splash
and dust proof.

Surface Plate

Black diamond granite is used in Vel-
sey surface plates distributed by State
Mfg. & Construction Co., Franklin, O.
It is igneous rock composed of feldspar,
quartz and mica. These plates are
lapped in series to a tolerance of 0.00005-

inch surface flatness. This flatness is
never changed by shock or temperature
fluctuation. The material is harder than
tool steel; consequently cannot be
scratched by instruments. The regular
sizes of the surface plates are 12 x 18
inches, 18 x 24 inches and 24 x 36
inches.

Swaged Hook

A new direct-line swaged hook is an-
nounced by Poulson & Nardon Inc., Los
Angeles. The hook can be swaged to
tlie cable. It has a straight shank and
is made from alloy steel in a precision
forging operation diat retains the full
strength characteristics of die steel. It
is designed so that the load is on a direct
line from die cable.

Other features include smooth inside
surface, round throat, ample radius and
finished point.

/ITE EL



Men in every industry are changing to
Preformed wire rope because they have discovered
it saves time in three important ways.
First, it cuts time of installation at least in half
because it is so easy to handle, so free
from Kkinking.
Second, Preformed saves time in operations.

ro p ¢ It is so flexible it can be spooled at higher speeds.

Third, it reduces time-out for shutdowns and

SAVES TlME 3 WAYS replacements because it lasts longer.

These are potent reasons why men searching
for new ways to save time prefer
Preformed wire rope.

ASK YOUR OWN SUPPLIER FOR PREFORMED WIRE ROPE
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DURABILITY
and f
EFFICIENCY

These 2 "plus” fea-
tures of Kinnear
Motor Operated Roll- ~MMlijp|
ing Doors insure

pilfA9B Wiffli savings in time and NP
economy of mainte-
nance.

The heavy duty power unit that goes instantly into
operation when you touch the control button, assures

* time-saving operation of the Kinnear Door. Remote

control switches may be located at any convenient point, saving
steps and heat, and increasing convenience.

The interlocking steel slats—originated 46 years ago by

Kinnear—are both flexible (for ease in rolling) and

* rugged (to withstand the elements and years of hard

usage). Many of these interlocking steel slat doors are still

giving carefree service after 20, 30 and 40 years of continuous
use.

In addition to these advantages the Kinnear Steel Rolling Door
opens out of the way; saves wall and floor space, clears ground
obstructions and when closed provides an all-metal barricade.
Their straight-line design harmonizes with any architecture.
They are individually built to fit the opening—any size—for all
old or new buildings. Write to The Kinnear Mfg. Co., Factories:
1780-1800 Fields Ave., Columbus 16, Ohio, 1742 Yosemite Ave.,
San Francisco 24, Calif.

SAVING WAYS
IN DOORWAYS
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Steel Construction

(Concluded from Page 110)

of roof deck often are considerably thin-
ner.

Shop fabrication requires relatively
simple equipment. Press-brakes ranging
in cases up to 26 or 30 feet in length,
or cold mills of the Yoder type Wil
handle all the forming work. Presses
will produce sharper comers and closer
dimensional tolerances with less spring-
back than cold-forming rolls, and are
preferred for panel construction where
close fitup is necessary. Rolls are ad-
mirably suited for structural members
such as beams and channels, and often
are used for roof or floor deck panels
where tolerances are no closer than usual
for structural work. Cold roll mills some-
times are used for preliminary forming,
to be followed by press-brake work.
The quantity of a given member to be
produced often will indicate the type of
forming equipment; press-brakes are
more flexible for small runs, whereas
rolling mills require considerable footage
to justify cost of rolls.

Spot or seam welding machines gen-
erally are employed in the shop for
thicknesses up to 10-gage (0.1379-inch),
as many as three such thicknesses be-
ing welded together successfully. Ma-
terial thicker than this usually requires
arc welding. While welding practice
predominates, there are many applica-
tions where it still is advantageous to use
punched or drilled holes, and rivets,
bolts, or self-threading screws.

The foregoing article is based upon
data originally presented by Mr. Male
before members of the American Insti-
tute of Steel Construction. Mr. Male is
chairman, Technical Subcommittee, AISI
Building Codes Committee.

Lightweight Pipeline
Meets Military Needs

As 90 per cent of all gasoline reaching
the military front is piped there, light-
weight lines, easily handled and assem-
bled have been developed by army en-
gineers, Crane Co., 836 South Michigan,
Chicago 5, and other valve and fitting
manufacturers. Valves, pipe, pipe con-
nectors, and pumps are co-ordinated into
one readily assembled unit, making it
possible to lay 30 to 40 miles of pipe-
line per day.

This is accomplished by using pipe
of thin steel plate, half the normal
weight. Each pipe end is machined for
use with demountable couplings and
specially constructed gaskets, permitting
joining of pipe sections with a few turns
of a wrench. Accessory pipeline equip-
ment, including storage tanks and pumps
as well as pipe, has been redesigned
and lightened so it can be moved quickly
and easily in most any lightweight ve-
hicle. Pipelines are laid above ground.
Thus, an 800-mile pipe line is made
ready for service with unusual speed,
delivering 1,500,000 gallons of gasoline a
day.
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FORGINGS FOR

PARTICULAR

USERS

SINCE T903

©

PRODUCING

ON A COMPLETE RANGE

QUALITY

ninnegc

# GIANT....

"2

-3

STEAM HAMMERS

FROM MEDIUM 2000 LB. UNITS

TO THE 47 ,500 MASTER
The Largest in America

MASSIVE..

UPSETTERS

FULL RANGE FROM 4" to 9" FORG-
ING THE MOST INTRICATE CON-

TOURS ON PRODUCTION BASIS

HUGE

‘presses
MECHANICAL AND HYDRAULIC.

WEIGHING UP TO

800,000 LBS. PER UNIT

OF MODERN FORGING EQUIPMENT

IN TRANSPORTATION
UNITS...

VITAL PARTS ARE FORGED

--on LAND, SEA or in the AlR

Builders of cars, trucks, airplanes, ships, road building and rail-
road equipment have found that the factual difference in former
and modern models, lies in the use of FORGED PARTS, scien-

tifically designed and produced to insure maximum strength and

durability.

Consult our engineering department Now!

THE CANTON DROP FORGING
ANTON & MANUFACTURING OO

CANTON, OHIO



HOW ROPER PUMPS OPEN

L.S.T.
BOW DOO

X WO motor driven Roper units operate powerful hydraulic rams,
one on each door. They operate independently . . . open and
close doors rapidly.

In the event of damage due to enemy action or accident, there are
two hand operated Roper pumps provided as stand-by units to
operate the doors in such emergencies.

To perfect a mechanism that would fulfill every requirement of
this vital wartime job Roper engineers collaborated with the
U. S. Navy and Maritime Commission. That they succeeded
in producing efficient, dependable equipment is best evidenced
by the countless naval operations which have taken place in both
the Atlantic and Pacific.

SPECIFICATIONS ON THE ROPER L. S. T. PUMPS

Motor Driven Units .... 13 G. P. M. — 400 Lbs. P. S. I. — 500
S.S. U. Oil— 850 R. P. M.

Stand-By Hand Operated Units ....
500 S. S. U. Oil — 570 R. P.

4G.P. M. — 400 Lbs. P. S. I

WRITE FOR FREE
FACTS ON ROPERS

Send for Catalog and the
Booklet "How to Solve Pump-
ing Problems" No. 3-48.

Forging Propeller Hubs
(Concluded from Page 111)

is largely SAE X-4340 steel. A cut-out
cross section of a three-arm, one piece
propeller arm forged from this material
is shown in Fig. 2.

Development of this one-piece forg-
ing with multiple extruded arms not
only reduces metal loss in machining
but makes possible additional refine-
ments. One is semiautomatic hydraulic
pull broaching of the hub interior which
has 44 teeth or splines, somewhat simi-
lar to an internal gear. All splines are
cut at once and allowance on the pitch
diameter is 0.003-inch. Extreme toler-
ance is required on flanks of splines, and
must not exceed 0.003-inch.

Two broaches are used on the machine
and accuracy obtained, rather than
amount of stock removed is an out-
standing feature. There is a loading
position where a new hub is mounted
while broaching takes place. The two
broaches operate at the same time, two
hubs being in operating position while
a third is being loaded. Broaches are
approximately 100 inches long, guided
on both sides of work to assure accuracy.
Designed by the Lapointe Machine Tool
Co., Hudson, Mass., the machine has
a 75-ton pull capacity. Production av-
erages 15 hubs per hour.

Engine Utilizes Gas or
Oil as Fuel

An engine capable of instantaneous
conversion from oil to gas fuel without
change in load or speed is being manu-
factured at the Buffalo Works of Worth-
ington Pump and Machinery Corp. Con-
version from one fuel to the other or
adjustment of a combination of both is
accomplished by one revolution of a
single control wheel. Regardless of fuel
used, engine operates on the diesel cycle,
making possible fuel economies previ-
ously unobtainable in gas engine opera-
tion.

Unit does not require a high pres-
sure fuel gas supply to the engine. A
pressure of two inches of water is used.
When operating a gas engine, pilot oil
ignition is used, eliminating electric ig-
nition. Pilot fuel may be used in amounts
as low as 5 per cent of the total full
load British thermal unit requirements
of the engine.

Fuel consumption as a gas engine is
said to be appreciably less than that of
a similar engine operating on the con-
ventional spark ignition Otto cycle.

This system covers the entire range of
diesel sizes made by the company. Flexi-
bility of this system makes it applicable
to many fields, and it is well suited for
use in sewage plants, oil fields, indus-
trial and municipal plants, gas utilities
and refinery' services. Information is
available on a number of these applica-
tions.
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No. 1 IN A SERIES...Some helpful answers to industrial lubrication problems...

THE PROBLEM ...A tube-drawing plant, operating 24 hours a day,
lost considerable time and money on draw benches working SAE 1010,
a low carbon steel. The plant draws three tubes simultaneously, and
produces a total of 90,000 feet of tubing per 24-hour day. Starting
diameter 0.375", finish draw diameter 0.318", wall thickness 0.0046".
The drawing dies wore so rapidly and scored so badly they had to be
replaced 5 times per 24-hour period. Also the tubing had to be cleaned
before annealing, and some tubing had to be rejected because the out-
side diameter was beyond allowed tolerances, or because the surface
was too rough. What to do?

THE DIAGNOSIS ... A Penola engineer, called in for recommenda-
tions, determined that lack of proper lubrication was responsible for
the wear and subsequent scoring.

HE PRESCRIPTION. .

draw ,NO COMPOUND 53,4

c caved the company

$300 per 24 hours. through with acceptable O.D.
betore annealing an ¢
,»d ,ith clean, emoc.h .n.laces.

PENOLA LUBRICANTS s yon

PITTSBURGH, PA. « NEW YORK « CHICAGO < DETROIT « ST. LOUIS

PENOLA PRODUCTS HAVE MEANT EXTRA PROTECTION SINCE 1885
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Deep Drawing Lubrication
(Continued from Page 113)

idly that it is not apparent except when
highly refined methods of measurement
are used. As each weld is broken, there
is a flash of heat generated which re-
sults in extremely high temperatures,
highly localized at the rubbing surface.

In a series of experiments performed
by Bowden and Ridler in which the
sliding metals were made portions of a
thermocouple and the electromotive force
generated was measured, it was found
that temperatures of 1000 degrees Cent.

more were generated in the dry sliding
of metal surfaces, at relatively high speed
(1200 centimeters per second) although
the bulk of the metal was only a few
degrees above room temperature. While
breaking of welds results in high tem-
peratures, additional welding is facilitat-
ed as the temperature is increased. This
may lead to a vicious circle resulting
in large scale welding under appropriate
conditions.

In the case in which softer metal is
caused to slide over a harder metal, it
lias been found by Bowden, Tabor and
Moore that the softer metal tends
to be torn from its surface and retained
on the surface of the harder metal as
welded fragments, and at the same time,
small portions of the harder metal are
also tom off and are carried away with
the softer metal.

Some interesting evidence for this
smearing of softer metals on harder
metals has been obtained by R. Schnur-
mann<®>, who found that while such
metal was not visible to the unaided
eye, it was possible, by an ingenious
method of development utilizing silver
salts, to intensify this pattern of smeared
raetal so that it becomes visible.

Types of Friction: This welding be-
tween metal surfaces is responsible for
the greater part of frictional resistance.
In addition, when lubrication is supplied
to reduce welding and the thickness of
the film of lubricant is appreciable, some
frictional resistance is due to the resis-
tance of the molecules of the lubricant
as they slide over one another. In the
type of lubrication in which a thick film
of liquid lubricant can be maintained
between metal surfaces so that weld-
ing is almost absent, frictional resistance
is almost completely dependent upon
viscosity. In another type of lubrication
in which solid deposits are maintained
between surfaces, frictional resistance
is dependent on the force required to
cause plastic deformation of the deposit
and friction of this type is considerably
higher than for liquid lubricants. It is
considered likely that insufficient atten-
tion has been paid by many authorities in
this field to the differentiation between
these two forms of frictional resistance,
and this may be responsible in part for
the confusion that exists in the litera-
ture on this subject. For present pur-
poses, frictional resistance will be classi-
fied into two types: (1) That due to
welding of portions of the metal sur-
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These are fhe things that make America strong ... the
industries that RB&W has served during its 100 years
of developing better fasteners for better products.

You hardly see one of today’s streamlined fliers before—swwissh— it’s practically out of sight!
What a contrast— in speed, comfort and appearance—to laboring, hard-chugging trains of 100 years
ago ... trains which were also the miracles of their times . .. There is still one important element
of construction that the pioneer trains and the latest models have in common— the use of RB&W bolts and nuts.
Around the middle of the last century, RB&W EMPIRE provided the quality that railroading in those days
required .. .and, as the railroads’ requirements became more severe through the years, RB&W quality was ready
to meet those new requirements,

From the invention of the first automatic cold-header nearly a century ago,
- " "J 1 R B & W hasinvested many fortunes in research and
development work, equipment and plants. And from these investments has come the

creation of a host of new processes and methods for producing fasteners of even greater strength and accuracy— of better
appearance and finish— of maximum dependability... Entering its second century, RB&W has great plans for
further developments that will be important news to the transportation industries and others that have always
looked to RB&W for the quality that makes their quality products easier to assemble and stronger and better in service.

,«IN C STRONG THE rwij)<;

THAT WAKE AMERICA

RUSSELL, BURDS SALL & W ARTD B30 LT A N D N U T cCoM PA NV

Factories at: Port Chester, N.Y., Coraopolit, Pa., Rock Foils, lll. Sales offices at:
Philadelphia, Detroit, Chicago, Chattanooga, Los Angeles, Portland, Seattle. Dis-
tributors from coast to coast. The industry’s most complete, easiest-to-use catalog.
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AAF-engineered side hoods and Type W Roto-
Clones collect all the airborne dust from shake-outs

Even though shake-out dusts are released with almost explosive
violence and carried upward with intensely hot gases, they can
be completely controlled with AAF equipment, as shown. The
strong indraft from the Roto-Clone, properly applied, diverts
the dust andfumes and prevents their dispersion tothe surround-
ing work area. Equipment does not interfere with the operation
of the shake-out crane and requires a minimum of space and
piping to collect, precipitate and store the dust. Said the
superintendent of the foundry that made the above installation:
“Qur dust condition was terrible . .. now we havepractically
a dustless foundry . . . the Roto-Clone really does a job.” Write us
for complete information on large shake-out hoods (side type) and
small shake-out hoods (fully enclosed type). Bulletin No. 274-A
describes the use of the Roto-Clone for all foundry dust.

AMERICAN AIR FILTER CO., INC.

Incorporated
413 CENTRAL AVENUE LOUISVILLE 8, KENTUCKY
IN CANADA: DARLING BROTHERS, LTD.. MONTREAL. P. Q.

OTOCLOHE

FOR FOUNDRY DUST CONTROL
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faces, and (2) that due to resistance of
the molecules of lubricant toward slid-
ing over one another. This also may be
referred to as the force required for
stress-deformation of the lubricant or
lubricant friction.

Reduction of Friction: Because of the
reactivity of metal surfaces, it is ex-
tremely difficult to prepare such sur-
faces free of contaminants, and even
chemically clean surfaces have coatings
of oxides of varying thickness, adsorbed
layers of the chemicals used to clean
them, and thin films of water vapor
held tenaciously by physical or chem-
ical force of adsorption (10> Surfaces
that are somewhat cleaner than these
can be obtained by means of abrasion.
Therefore, the laws of friction obtained

dry surfaces have really been devel-
oped on the basis of surfaces contami-
nated in this manner. The primary pur-
pose of lubrication is to reduce friction
of the first type, i.e., to interpose be-
tween metal surfaces a film of material
which prevents the molecules of one
surface from coming into sufficient con-
tact with the other surface for welding
to occur. This is true whether advantage
is taken of the contaminants normally
present on metal surfaces or materials
are applied that are more commonly re-
ferred to as lubricants. When this pur-
pose is completely accomplished, fric-
tional resistance is due only to lubricant
friction and this type of lubrication is
referred to as fluid, viscous, or thick film
lubrication. On the other hand, it is fre-
quently not possible to accomplish this
purpose completely, and when this is the
case, lubrication is attained by thin films
of thickness of from 1 to 2000 mole-
cules i11). This type of lubrication is
referred to as “boundary” or thin film
lubrication, and friction due to welding is
not completely prevented.

Types of Lubrication; Fluid lubrica-
tion takes place when the film of lubri-
cant is so thick that the laws that apply
to fluids in bulk are followed. A mini-
mum film thickness for fluid lubrication
conditions has been found by several
investigators to be in the order of 10-1
centimeters (12>13-14-15> With a film
thickness of this magnitude, the
surfaces are separated to an ex-
tent sufficient to reduce the ef-
fect of intermolecular attraction to
a negligible quantity. Since no welding
takes place, frictional resistance is de-
pendent only upon the viscosity of the
lubricant and is independent of the na-
ture of the surfaces. It is also depend-
ent upon the relative velocities of die
surfaces and the unit pressures. When
the viscosity of a lubricant is greater than
the minimum required to obtain a film
sufficiently thick so that fluid lubrica-
tion is obtained, further increase in vis-
cosity results in excess friction due to
the extra work required to cause motion
within the fluid (10). In order to attain
a sufficiently thick layer of lubricant for
fluid lubrication, it is generally neces-
sary to pay considerable attention to de-
sign and method of operation, i.e., clears
ances, oil feed, speed, etc. A large lit-
erature has been built up (10>17> which
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“VASCOLOY-RAMET," TRADEMARK OF THE WORLD’S FINEST CARBIDE

1922 Tantalum first produced on commer-
cial basis.

1929 Metallic Columbium first produced.

1930 Tantalum-Tungsten Carbide, the first

successful Carbide for machining steel.

1940 Tantung non-ferrous cast alloy con-

Ta taining Tantalum-Columbium Carbide. Hailed

(TANTALUM) as the greatest contribution to the industry

Ch since the advent of Cemented Carbide.

(columbium!

TaCc-WC 1945 Tantalum-Tungsten Carbide and
(TANTALUM- Tantung Cutting Tools are playing a tremen-
TUNGSTEN . .

CARBIDE) dous role in the war production program.

In peace time these fools will continue to sup-
ply industry with the finest quality Carbide
in the World.

These '"World’s Firsts" were conceived am
developed in Fansteel’s laboratories. The)
were made available to the Vascoloy-Ramei
Corporation thru its corporate affiliations an

represent some of the most significant metal-
lurgical achievements of the age.

VASCOLOY r RAMET cosroranon

AFFILIATIONS: FANSTEEL METALLURGICAL CORPORATION « VANADIUM-ALLOYS STEEL CO.

TANTALUM-TUNGSTEN (WORLD'S FINEST) CARBIDE TOOLS AND DIES
- _ _ _TANTUNG CAST ALLOy\c UJTINGTOOLS SB

-March 19, 1945
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The' Organization
has reached itsy O —milestone.
During this long and useful life
it has served the Automotive,
Electrical, Radio, Refrigerator,
Oift, Toy and other Key
industries as Contract Manu-

facturer of Metal Products

and Assemblies.

For the past Four Years it
has devoted its talents and
maximum efforts to war pro-

ducts ...and earned the/fjin

We hope for Victory soon
when all our talents and
increased facilities again will be

LI

available for industry.

L. F. GRAMMES & SONS, INC.

ALLENTOWN PENNSYLVANIA

concerns itself with this phase of lubri-
cation so far as bearings are concerned,
frequently to the exclusion or de-empha-
sis of other phases of the subject.

When true fluid lubrications are at-
tained, wear is absent. For example, an
illustration has been cited in which
large turbines operated under fluid lubri-
cation condilions for more than 20 years
have shown no appreciable signs of
wear <18). In addition to this, the co-
efficient of friction is at a very low value
since no work is required to break welds
between the meial surfaces. A com-
parison among the coefficients of fric-
tion for sliding surfaces under conditions
of no (applied) lubrication, boundary lu-
brication, and fluid lubrication is given
in Table I.

When unit pressures are high or when
speeds are low, so that most lubricants
tend to drain off, and under many other
operating conditions, it is not possible
to attain fluid lubrication. Under lhose
conditions, lubrication is of the boun-
dary type, and it is necessary to depend
upon very thin films of lubricants. Under
boundary lubrication conditions, friction
conforms to the Amontons-Coulomb law
for unlubricated surfaces, and lubricants
of a different type (see seciion C) must
be used for satisfactory performance.

Relationship between applied total
pressure and unit pressure is, of course,
elementary and well-known. Neverthe-
less, in the design and operation of slid-
ing surfaces, this relationship is fre-
quently lost sight of, and dies with sharp
approaches to the land, or ball-bearings
used under conditions in which some
sliding occurs, too frequently are found.
This should be borne in mind in the
analysis of lubrication problems, because
occasionally bearing surfaces that are
apparently under low unit pressures
have high unit pressure areas that pre-
vent the formation of fluid lubrication
conditions.

(Continued Next Week)
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MORE AND MORE
MACHINE TOOL USERS ASK FOR...

Because the Square D line of machine tool con-
trol is so unusually complete, practically any
performance requirement can be met with standard
devices. These standard devices, designed to per-
form many different functions, are physically pro-
portioned to make up compact, attractive control
panels.

Magnetic starters and contactors, vertical action
type, are designed specifically for the exacting
requirements of machine tool control which include
ample electrical capacity, fast response and long
mechanical life. Square D accessories include push
buttons, precision limit switches, pneumatic timing
relays and terminal blocks.

Square D Field Engineers have had years of ex-
perience in designing electrical control for ma-
chine tools. They are fully qualified to work out
line diagrams for desired operation sequences.
Their suggestions are carefully analyzed and con-
firmed by factory engineering departments with
complete research and testing facilities at their
command. This Field Engineering Service is avail-
able, at no cost, through Square D branch offices
in 50 principal U. S. and Canadian cities.

SQUAREXI COMPANY

DETROIT MILWAUKEE LOS ANGELES
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Fibreen keeps dirt and

F PAPER

ASSURES

moisture from

the motor of this powerful tractor.

Steel sheets wrapped
are shipped safely

Crates made with Fibreen
often replace solid box-
es, with resultant sav-
ings in packaging and
shipping costs.

Send for a_ “working"
sample of Fibreen. Our
knowledge is at your
service.

Temporary emergency storage shelters
are made with Fibreenon2"x4" frame.

with Fibreen
in open cars.

Felt hats, wrapped with Fibreen, are
protected from dirt and dampness.

It’s the AIll-Purpose Paper
Felt hats or tractors — sheet steel or hairpins —
excess machinery in storage — goods shipped in
open cars or in rolls, crates or cases — all are
protected from moisture and dirt by Fibreen.
Make sure that your products have dependable
Fibreen protection — to assure safety while in
storage and to prevent losses and complaints
due to exposure in transit.
Fbrcen_in your Shipping

room. It's pliable ar.d
tough!

M a*tulacti*W U o | SISAIKRAFT, FIBREEN, SISAL-X,

SISAITAPE AND COPPER-ARMORED SISAIKRAFT

Copper Brazing
(Continued, from Page 116)

from 0.020 to 0.046-inch in diameter.

Or the copper is supplied to die joint
by plating a copper deposit on one of
the members to be joined. This method
is especially useful on those items with
internal joints where it would be difficult
or impossible to place properly a wire
ring or clip. A copper deposit 0.0008-
inch thick has been found most satisfac-
tory here for such joints.

No paste or flux is employed in any
of diis work.

Brazing the Joint: With copper pre-
positioned properly, the assemblies are
loaded on the mesh belt conveyor at
the entering end of the brazing furnace,
Fig. 3. A considerable section of con-
veyor is exposed here so that two or
more operators can be employed in
loading small units on the conveyor,
when one operator can not load them
fast enough to take full advantage of
maximum furnace speed. A perforated
metal shield protects the workers from
the conveyor mechanism.

Mesh belt conveyor is 12 inches wide,
so can handle a goodly number of parts.
Furnace structure accommodates parts
extending as high as 6 inches above the
conveyor surface. A curtain and exhaust
duct at entering vestibule of furnace
keep heat and fumes from the room.

Electric Furnace: Heating chamber
of the furnace is about 8 feet long, fol-
lowed directly by a 16-foot long cool-
ing chamber. The furnace with con-
veyor extensions measures about 28 feet
overall. Temperature for brazing rang-
ing from 2000 to 2100 degrees Fahr. is
developed by electric heating elements
rated at 45 kilowatts. These are dis-
tributed between top and bottom of the
heating chamber, 24.6 kilowatts being
mounted above the conveyor belt and
20.4 below.

Fig. 2 shows exit end of the furnace
with an operator unloading brazed as-
semblies from the conveyor belt. Here
also a vestibule and exhaust duct are
provided to prevent fumes and heat from
entering the atmosphere of the room.

Protective Atmosphere: At the right
of Fig. 2 can be seen the equipment that
furnishes the controlled atmosphere for
the heating and cooling zones of the
furnace. This equipment partially com-
busts fuel gas to produce the protective
atmosphere desired; that is, the gas is
burned incompletely by limiting the
amount of air fed in with it. The unit
has a capacity sufficient to fumish 1000
cubic feet per hour of controlled atmos-
phere.

The regular city gas fed into the unit
is a coke oven product, rated 540 B.t.u.
per cubic foot. Pressure is equivalent
to a 6-inch head of water.

The usual air-gas ratio is three vol-
umes of air to one of gas. This is the
ratio employed when brazing most small
parts where the furnace doors need be
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United 45"x 80"
Slabbing Mill
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Blooming Bar Pipe and Tube

Slabbing Rail and 2 and 4-high
Plate Structural Cold Strip
Universal 2, Merchant Sheet
3, 4-high Rod Tin
4-high Hot Strip Skelp Uni-Temper

In all types: Single Stand, OneWay or Reversing, Tandem,
Continuous, etc. For Carbon Sheet, Alloy Steels, Copper,
Brass, Aluminum and other Non-Ferrous Metals.

UNITED ENGINEERING and FOUNDRY COMPANY



QUALITY PRODUCTS
SINCE 1908

The specifications for three large Heat Treating Furnaces called for a
considerable amount of steel. R-S Engineers altered the design of the
furnaces which resulted in asaving of 15 tons of critical materials and a
cash saving to the purchaser without any reduction in operating effi-
ciency. Furthermore, the furnaces were placed in operation on essential
war ,material at least six weeks ahead of the specified operating time.

Another R-S project demanded a unique design and novel material
handling arrangement to heat treat steel castings for American tanks.
It involved precise temperature control, as well as timing the speed of
handling to coordinate all cycles of an intricate heat treating process.
The desired ballistic and metallurgical properties were achieved with a
minimum of manpower."'Many steel foundry men consider this one of
the most outstanding installations of its kind in the country. It has
produced thousands of tons of vital war material on schedule.

You can depend on R-S Engineers to design a furnace skillfully so
that the desired physical properties of the finished work will meet all
requirements; to save critical materials and manpower wherever pos-
sible; to make delivery promptly.

If you have an industrial heat treating problem, write on your com-
pany letterhead for helpful suggestions.

.«naces of D istinct*0*

FURNACE DIVISION

R-S PRODUCTS CORPORATION

122' Berkley Street Philadelphia 44, Pa.

opened only a small amount, thus mini-
mizing leakage. For larger parts where
more leakage is unavoidable, ratio may
be reduced to 2% of air to one of gas.

Analysis of the protective atmosphere
so produced will average about 6 per
cent carbon dioxide, 7% per cent carbon
monoxide, 9 per cent hydrogen, and the
remainder or about 77V4 per cent nitro-
gen. Note that there is no free oxygen.
And water vapor is removed, too. Fur-
nace as well as controlled atmosphere
equipment was furnished by General
Electric Co.

Conveyor Speeds: Of course the speed
of the conveyor belt determines the
length of time the assemblies are al-
lowed to remain in the furnace. This
time will vary from 20 minutes for
brazing the small muffler made from 16-
gage stock to about 45 minutes for braz-
ing the starter pedal made from mate-
rial fi-inch thick. A variable speed drive
on the conveyor makes it easy to adjust
the conveyor speed to produce these
heating times, as well as a much greater
range, when required.

Shortcuts: After some experience was
obtained with the brazing unit, design
changes were made in various parts and
assemblies to adapt more of them for
copper brazine. For example, an air
cleaner assembly was formerly made
from cast aluminum and cast iron. Now
the entire unit is made from SAE-1010
steel stampings and tubing, at a consid-
erable saving.

Also employed here is an interesting
variation in brazing where certain parts
are simultaneously hardened and brazed.
Some gear and shaft assemblies have
been adapted to this type of combination
processing with the economies that ac-
crue from handling the two treatments
in a single operation.

Such work is done in a cyanide bath
at 1400 to 1600 degrees Fahr. where
the salt bath not only supplies heat to
the work quickly but also acts as a flux-
ing agent for the brazing operation. Here
the brazing material employed is Muntz
metal, a copper-zinc alloy that melts
within the heat range indicated above.

There is one limitation of standard
copper brazing that should be pointed
out. It is not practicable to copper braze
parts or assemblies subsequently heat
treated above 1600 degrees Fahr., as re-
heating is almost sure to damage the
brazed joint. Where possible, however,
the salt bath mentioned above can be
utilized to combine brazing and heat
treating. In fact, certain parts can be
hardened directly from the continuous
brazing furnace by keeping them at tem-
perature while traversing the cooling
zone and discharging the hot work di-
rectly into a quench bath. However, this
method is not employed at Briggs &
Stratton since the large volume of parts
that do not require heat treating do not
warrant changing over the continuous
furnace setup for combined brazing and
hardening work.
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The new

save money

High-solids lacquers mean thicker coats ... therefore

fewer coats. This saves you money—in the five ways

shown, and perhaps others as well. You can estimate

just how large your savings will be when you get the

full facts from your own lacquer supplier. Ask him

about the new high-solids lacquers he is developing.

%
%

DM 1Q 1 H

*

You save assembly time with
high-solids lacquers. Each fin-
ishing operation on assembly
line ancf on feeder lines is
speeded up.

One oflacquer’s biggest advan-
tages is the ease with which any
scratches or imperfections in
the finish can be retouched or
repaired.

High-solids lacquers provide a lijetime finish on metal,

fabric, leather, rubber, paper, or glass.

HERCULES

HERCULES

POWDER,

INCORPORATED

COMPANY

930 Market Street, Wilmington 99, Delaware

March 19. 1945

CL-51A

High-solids nitrocellulose lac-
quers deposit thicker films at
spraying viscosity, give you the
same finish with fewer coats.

Nitrocellulose lacquers are still
the fastest-drying finish ... in
minutes at room temperature.
No expensive baiting equip-
ment is needed.

u ~JN |

You save on your investment in
goods-in-process when you fin-
ish in fewer coats. You also
save factory space.

ASK TOUR

LACQUER
SUPPLIER

for details. Hercules makes
no lacquers . . . concentrates
on production of highest-
qualiry nitrocellulose and its
applications.
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+ Bartlett-Snow Skip Hoists are fully representative

company’s outstanding leadership in this field. Bartlett-Snow
conceived, designed, and built the first fully automatic Skip HG6ist
more than 35 years ago—and ever since has pioneered the successive
improvements that have made Bartlett-Snow Skip Hoists the
preferred equipment where the lift is high—the material abrasive
—and where efficient, low-cost, trouble-free operation are desired.
Capacities from 5 to 500 tons per hour. Semi-automatic and fully
automatic, counterweighted and counterbalanced types. Bulletin

No. 83, fully illustrated, gives complete details. Send for copy today.

THEcaB artlett-Snow «*e

6140 HARVARD AVENUE . CLEVELAND 5, OHIO

ENGINEERING AND SAUJ REPRESENTATIVES IN THE PRINCIPAL CITIES

CONVETING AND EIEVATING EQUIPMENT OF Alt KINDS < CAR HAUIS  DUST AND FUME CONTROI STSTEMS
COAt HANDLING, STORAGE AND RECLAIMING STSTEMS e« FOUNDRT SAND, MOLD AND CASTINGS HANDLING STSTEMS
CRUSHERS, PULVERIZERS. SCREENS AND FEEDERS « POWER TRANSMISSION EQUIPMENT
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Graphitization
(Continued, from Page 120)

tally unchanged by the long service.

In the McQuaid-Ehn test, this steel
revealed a medium to fine grain size
and normal structure. The same steel
was subjected to & creep-rupture test at
950 degrees Fahr. under a load of 20,000
p.s.i. which test lasted 1.3 years. The
specimen, which contained a weld in
the middle of the gage length, was sub-
sequently examined and likewise was
found free from graphite formation.

.Discussion of Service Results: Sum-
marily, it may be stated that the high-
aluminum deoxidized materials—alum-
inum additions of over 1.5 pounds per
ton of melt—which were found to be
very fine-grained and totally abnormal in
the McQuaid-Ehn test, were found
graphitized, while the straight silicon-
killed steels or castings or those which
had received aluminum additions below
0.5-pound per ton, failed to graphitize.

Over 20 of such cases have been in-
vestigated. These straight silicon-killed
or low-aluminum deoxidized materials
were always totally normal and coarse-
to-medium-grained in the McQuaid-Ehn
test. Steels or castings which had re-
ceived medium amounts of aluminum,
say between 0.5 and 1.0 pound per ton,
were of an uncertain behavior, i.e. their
McQuaid-Ehn case characteristics were
of the mixed type and could not always
be co-ordinated with their graphitization
behavior. However, in general, the Mc-
Quaid-Ehn test appeared to be a rela-
tively quick and sufficiently reliable in-
dicator of the graphitizing tendency of
a steel.

The interpretation and evaluation of
the McQuaid-Ehn cases require a cer-
tain amount of experience, particularly
with respect to the carbon-molybdenum
steels which are prone to form the Wid-
manstatten type of pearlite, i.e. which
frequently exhibit in the carburized case
some areas of ferrite that are not indica-
tive of abnormality. The extreme type
of normal case structure shows the grain
boundary hypereutectoid carbide as
continuous thin lines of uniform width
and contiguous with the lamellar of the
pearlite which should be regular and
well formed. W.ith decreasing normal-
ity the regularity of form of the grain
boundary carbide as well as that of the
pearlite carbide decrease, become brok-
en up (discontinuous) and coalesced.

On the basis of the described field
results, many tests were carried out
which had the following aims:

—to graphitize the kind of steel which
did not graphitize in service, i.e. the
straight silicon-killed or low-aluminum
deoxidized steel.

—to graphitize under controlled con-
ditions the intermedite type of steel,
le. one which had been deoxidized
with medium amounts of aluminum, say
between 0.5 and 1.0 pounds per ton.

—to evaluate some of the factors
which influence graphitization in these
low-carbon steels.

The first objective was not attained.
The straight silicon-killed and the low-
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EXAMPLE OF NICHOLS MASS-PRECISION METHODS

INTERCHANGEABILITY WITHOUT PRE-SELECTION

A cost-saving feature of Nichols’ mass-precision techniques is the elimination of
selective assembly of close-fitting parts. That’s an important thing to remember
when you need precision engineering and manufacturing facilities to carry your
plans beyond the blueprint stage.

Strict interchangeability is the result of accuracy, rigidly controlled, in each step
of the manufacturing process.

“Operators should have better gages than their inspectors” is a Nichols maxim.
Equipped with the latest-type air and electrical gages, operators have the responsi-
bility of dimensional accuracy. Errors are corrected at once, reducing secondary
inspection and avoiding costly re-machining.

At Nichols you will find specialized facilities and an exact knowledge of their
use. Lapping is one example. Every assembly includes parts which receive one or
more lapping operations to assure the smooth surfaces that mean so much in
reduced wear on close-fitting elements.

This feeling for accuracy, developed over a period of forty years, has attracted
the unusual precision problems to Nichols for successful development and eco-
nomical mass-production.

Nichols-built products have been called “the most accurate assembly of com-
mercial parts ever produced!” The case-histories of these products are discussed
in “Mass-Precision” our new brochure. It will prove helpful when you are faced
with a similar “hard-to-make” part or assembly. May we send you a copy?

W. H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM 54, MASS.
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5f TITAN METAL MANUFACTURING COMPANY enow has
some open capacity for heavy Brass Forgings (up to 100

pounds.)
Owing to the unusual demands for war materials, f »
we have stepped up our forging capacity and X>"] 1

are now manufacturing brass forgings, ranging
from Vi or. to 100 Ibs. The accompanying illustrations show
a Vioz. TITAN brass forging and a 26 Ib. TITAN brass forging.

Note: The only open capacity we have
isfor very heavy brass forgings.

We welcome the opportunity to serve you

‘U L i ' & L i

METAL MANUFACTURING CO., BELLEFONTE, PA.
YORK +« CHICAGO =« SAN FRANCISCO

Quality Alloys By Brass Specialists
Brass and Bronze Rod < Forgings < Die Castings < Welding Rods

aluminum deoxidized steel refused to
form graphite even under the severest
testing conditions. The second goal was
partially reached m diat graphite was
produced in an intermediate :vne of steel
under specific conditions. With respect
to the third objective, a great deal of
information was obtained from which
certain deductions were drawn.

Space does not permit detailing the
tests here but the service behavior of
the materials and the results of the lab-
oratory tests led to the following con-
clusions:

Low Carbon Steel

—Abnormal low-carbon steel with
normal heat treatments graphitizes in
a random arrangement in the observed
temperature range of 850 to 1020 de-
grees Fahr. with reasonable stress.

—Normal low-carbon steel under
identical conditions for 8% years at 1020
degrees Fahr. was found free of graph-
ite in both the weld-affected zone and
in the weld-unaffected metal.

—Welding abnormal steel produces
little if any localized or preferential ef-
fect, that is, the heat-affected zone of
welds shows no more graphitization than
the heat-unaffected metal.

—Carbon steel weld metal has graph-
itized in some cases, in other cases it
has not.

Low Carbon Molybdenum Steel

—Abnormal and normal carbon-
molybdenum steels show slight, if any,
graphite after 5V4 years’ service at 935
to 950 degrees Fahr. and shorter pe-
riods, 4 years’ at 1050 degrees Fahr.
except in such cases where the abnormal
steel has been subject to heating and
cooling either by welding or other heat
application through the lower critical
range.

—The above means that molybdenum
exerts a very definite resistance to graph-
itization.

— Abnormal carbon-molybdenum
steels in general, when subjected to heat-
ing and cooling operation referred to
in No. 5, graphitize in service at tem-
peratures as low as 915 degrees Fahr.
They can be graphitized in the labora-
tory within 1000 hours at 1000 degrees
Fahr.

— Repeated applications of the heat:
ing and cooling cycle through the A
transformation promote graphite forma-
tion in a given time at the subcritical
temperature of 1000 degrees Fahr.

— Increased rates of heating and cool
ing appear to favor the formation o
chain graphite.

—Slightly abnormal carbon-molybde-
num steel which has been subject t
the heating and cooling cycle has shows
slight graphitization in service at 95C
to 975 degrees Fahr. In the laboratory:
the repeated application of the heating
cycle under quick-cooling has developed
graphite after 3500 hours at 1000 de:
grees Fahr. at an applied stress of 500C
p.s.i.

—Normal carbon-molybdenum stee.
which has been subject to the heating
cycle is not found graphitized in service

STEEI



HIGH QUALITY « MODERATE COST

"BESTOIL” challenges comparison with
higher priced, standard cutting oils in its
ability to rapidly absorb and throw off fric-
tional heat and in its stability and economy.

Sulphur —one of the most efficient cooling
agents —is held in permanent suspension
in the "BESTOIL” compound. A clean,

sterile fluid, "BESTOIL” is safe to use.
(No tendency to cause skin infections.)

Give "BESTOIL" a try-out! Compare
it with any other general cutting oil
at any price!

Sold in 1 gal. cans and in 3, 30, and 35 gal. drums.

NIMVWSI

THE OSTER MFG. CO.
2037 EAST 61st STREET, CLEVELAND 3, OHIO, U.S.A.

Please send complete information about "BESTOIL" and state name
and location of nearest Distributor.

My Name_

Company_

March 19, 1945

State



BRANDT Fabricating Facilities

Fit Your Postwar Production?

Your postwar production will probably include some fabrication to be
done by a reliable, experienced metal-working organization. That’s where
Brandt of Baltimore can fill a definite need!

For over fifty years Brandt has fabricated metals for scores of industrial
uses. Present products range from small formed units of only a few ounces
to huge fabricated assemblies weighing up to 30 tons.

The Brandt 8j*-acre plant houses complete, modern equipment for shear-
ing, rolling, forming and welding. Machine capacities range from the
lightest gauge sheet up to and including If4" mild steel or $4" armor
plate. All metals, ferrous, non-ferrous and alloy, can be completely fabri-
cated to your specifications.

And if you’ve hit a snag on your postwar product, our designers and engi-
neers will welcome the opportunity to assist in planning the details and
specifications. Naturally all plans will be held in strict confidence. So if
there are fabrication or design problems in your postwar plans, we invite
you to discuss them with

BRAN DT of Baltimore

Charles T. Brandt, Inc., 1702 Ridgely Street
Baltimore 30, Maryland

(BRANDT of

at temperatures up to 975 to 990 de-
grees Fahr. and in the same pipe line
in which abnormal carbon-molybdenum
steel has graphitized severely.

—Normal carbon-molybdenum steel
subjected to repeated heating cycles in
the laboratory has not developed graph-
ite after 6000 hours at 1000 degrees
Fahr.

— Carbon-molybdenum weld metal,
although abnormal in a McQuaid-Ehn
test has been found free of graphite.

—The McQuaid-Ehn test has proven
to be a valuable criterion of the graph-
itizing tendency of carbon and carbon-
molybdenum steel.

On the basis of the studies made, it is
recommended that coarse-grained nor-
mal carbon-molybdenum steel with an
addition of 0.4 to 0.6 per cent chromium
be used for high-temperature steam plant
applications because of the greater sta-
bility of the carbide phase in these nor-
mal steels as compared to similar steels
showing abnormality on the McQuaid-
Ehn test.

Filter Paper Used in
Dust Analyses

A new filter-paper method for obtain-
ing samples of air for dust analysis ir
health surveys has been proposed by the
Bureau of Mines to aid industry’s efforts
to prevent harmful respiratory disease
caused by continued breathing of dusl
by workers.

The device recovers dust from the aii
by drawing the atmosphere with a hand-
operated pump through a special filter-
paper instead of through liquid, as in the
impinger method long used in obtain-
ing dust samples for scientific study,
according to a Bureau bulletin which
describes both techniques and compares
their effectiveness.

With the filter-paper method dust i
collected from die air by filtration
through pieces of special paper and
gathers on the paper. Before it can hr
counted it must be removed; this is ac
complished by placing the filter papers
in a dust-free liquid, such as ethyl al
cohol, and shaking them vigorously. Dusl
leaves the paper readily. Lintless, high-
wet-strength, hardened filter paper &
used for fine precipitates.

Determinations were made by the Bu
reau on knpinger and filter-paper samples
of silica dust and coal dust, and results
indicate that the filter paper method ha:
promise of securing results comparabls
to those of die impinger.

Being dry, the filter paper sample car
be kept indefinitely before the dust par:
ticles are counted, but the impinger sam
ples in water cannot be stored easily
because of the danger of bacterial growtf
or solution of the dust.

A copy of the publication, Report d
Investigations 3788, “Filter-Paper Meth
od for Obtaining Dust Concentration Re
sults Comparable to Impinger Results,
may be obtained free by writing Burear
of Mines, Department of the Interior
Washington 25, D. C.
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MACWHYTE G-15 CATALOG

“Quick, easy handling , . . smooth,
uniform spooling... long, economical
service —those are some of the plus
benefits | get from Macwhyte PRE-
formed,” says the typical wire rope
user.

Why Macwhyte PREformed
is preferred

All wires and strands ina Macwhyte
PREformed rope are formed into a
spiral, so that they lie naturally in
place. Because it is free from internal
stress, a Macwhyte PREformed rope
has great fatigue resistance. Internal
friction caused by wires and strands
moving against each otheris sharply
reduced, resulting in a minimum of
internal wear.

In Macwhyte PREformed. every
strand in the rope is under uniform
tension. There is no “early” wearing
out of some strands while others
“loaf.” The perfect balance of strands
makes Macwhyte PREformed ex-
ceptionally kink resistant.

Other User Benefits

Macwhyte PREformed on your
equipment means fewer shut-downs,
less trouble. Itis safer to use because
itcan be cut without seizing—broken
strands won’t wicker. The extreme
flexibility of Macwhyte PR E formed
makes it hug the drum, reduces wear
both on the wires and in the groove
ofthe sheave. Because ofits long life,
Macwhyte PREformed gives lowest
possible cost per load carried.

AH this, and Macwhyte Internal
Lubrication, too!

Every wire in every strand of Mac-
whyte PREformed rope is coated

What Macwhyte
PREformed Wire Rope
means to me!"

SKebbS$S

with Macwhyte internal lubricant to
protect against moisture, rust and
ordinary acids. Heavy and tenacious,
it clings to the wires unaffected by
temperature changes.

The demands ofour armedser-
vices are so great now, there may
be times when we cannotgive you
ourusualpromptservice and deliv-
ery. The situation changes from
day to day, so please keep trying.
We'llserveyou ifwepossibly can.

MACWHYTE
PRE"NW "

WRE RHE

Tester-Proved

The correct rope for your equipment

_ KENOSHA WISCONSIN

MillDepots: New York * Pittsburgh « Chicago * Fort Worth « Portland « Seattle ¢« San Francisco. Distributors throughoutthe U.S. A.

MACWHYTE PREformed and
Internally Lubricated Wire Rope

MACWHYTE Stainless Steel Wire Rope

MONARCH WHYTE STRAND Wire Rope
MACWHYTE Special Traction Elevator Rope

MACWHYTE Braided Wire Rope Slings
C MACWHYTE Aircraft Cables and Tie-Roda
MACWHYTE Monel Metal Wire Rope



You can get your complete cap screw requirements
from TRIPLEX, including Flat heads, Filister heads,
Button heads, as well as Hex heads. Regardless of
the head style you need, you get TRIPLEX quality.
Precision fitting heads, free running threads, and
toughness that brought TRIPLEX preference on
many types of war equipment used around the
world. Send TRIPLEX your inquiry. Write for new
wall chart, covering all standard specifications for
threaded fasteners.

THE TRIPLEX SCREW COMPANY
5341 Grant Avenue, Cleveland 5, Ohio

T R M P L E X

CAP AND SET SCREWS BOLTS. NUTS AND RIVETS
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Diamond Dies
(Concluded from Page 127)

of the orifice has increased by 0.0002-
inch. The die is then inverted and relief
about 0.0004-inch deep countersunk
with a 90-degree drill and grade 3 mi-
cron powder.

With the control of the electrical drill-
ing and mechanical reaming and polish-
ing recently attained, the following con-
tour specifications can be held within
close limits:

Angle Deg. Length
Bell Cone ... 60 1.0 to 1.3 mm.
Secondary Cone .. 16 0.007 to 0.009-inch
Bearing  .oovenins 4 0.001-inch

The majority of dies should polish
out with an orifice diameter between
0.0006 and 0.001-inch and a maximum
range of from 0.0004 to 0.0015-inch.

Conclusions:  With the electric die
drilling method developed at the Na-
tional Bureau of Standards, two parallel
facets and a window perpendicular to
these are cut on the diamond with a
cast iron lap. This operation requires
about 2 hours per blank and at least
two can be run simultaneously.

To form the bell cone a pilot hole is
foredrilled electrically followed by coun-
tersinking on a drilling machine. This
operation repeated until the desired
depth is attained requires about 3 hours
per die. One operator can care for two
electric drills or ten countersinking spin-
dles.

The secondary cone is drilled elec-
trically in one hour’s time. One op-
erator can run two units.

The polishing operation is performed
on a light rotary drilling machine and
each die requires approximately 30 hours
to obtain the best finish. One operator,
however, should be able to care for at
least 30 spindles because application of
a new abrasive is required only 2 or 3
times during the period. The machine
can be allowed to run unattended during
the night.

Total time for flat opened type is 4.0
manhours, for sphere opened type it is
4.5 manhours.

With the method required in this re-
port it is believed that a good quality
fine diamond die from 0.0004 to 0.0015-
inch in size can be produced with con-
siderable saving of time and cost over
the established mechanical methods.

Folder Describes
New Car Puller

A new car puller is described in a
folder made available by American En-
gineering Co., Philadelphia 25. In this
hauling device the barrel, gear box and
motor are a single unit. Starting line
pull is 5000 pounds, using a single line,
or more with various block combina-
tions.

Lo-Hed car puller may be used for
hauling railroad cars, pulling skids, pow-
ering boat and airplane runways, drag-
ging logs, bending pipe and numerous
other operations.

/TEE!1



GREENLEE
6-SPINDLE
AUTOMATIC

CROSS-SLIDE
OPERATIONS
Forming

Form Turning
Shaving

Stenciling
Knurling
Wide Form Knurling

Burnishing
Thread~Hcillihg
Under Cutting

END-WORKING
OPERATIONS

Threading

Reaming

'Drilling

High-Speed Drilling
Eccentric Boring'
Burnishing
Recessing

Chamfering

Roller Turning

t Only when not used as cut-off position.

* Cut-off is not usually combined with another operation on same cross-
slide. Position may be varied to produce two or more parts simultaneously.

MULTIPIE-SPINPLE DRILLING, BORING, TAPPING MACHINES

-March 19, 1945

HANDLES THREADING, TAPPING, REAMING
OPERATIONS in 3rd, 4th, 5th, or 6th POSITIONS

# The Greenlee Automatic is built to handle effi-
ciently a wide range of operations. Its tooling
arrangement is such that operations can be
handled at various spindle positions to suit re-
quirements. As indicated in chart at left, forming

operations can be set up at any position except
cut-off. Long operations can be split up to speed
production. Threading, tapping, and reaming
operations can be handled in 3rd, 4th, 5th, or 6th
positions. Cut-off operation and tooling can be
arranged to produce two or more parts simultan-
eously. In addition, the Greenlee has quick
change-over features and provisions for reducing
tooling expense, which facilitates handling many
short run jobs. Write today for more facts.

AUTOMATIC SCREW MACHINES =  AUTOMATIC TRANSFER PROCESSING MACHINES
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IRE hasalwaysbeen the business of page.

Thatmeansnotonly making wire of every
kind, but also cooperating with manufacturers
in finding better ways of using wire. As veter-
ans in the manufacture and use of wire, page
has a definite service to offer industry.

SHAPED WIRE -When you can "do it with wire”
you cut production cost. Perhaps page can show
you how. Certainly PAGE can produce wire shaped to
your specifications, drawn from Stainless Steels,
Carbon Steels or Armco Ingot Iron, up to .250"
square and widths to H inch.

WELDING WIRE «page local distributors offer
welding electrodes of Carbon Steels and a complete
range of Stainless Steels for every type of welding.

GENERAL WIRE ¢ Spring wire, rope wire, aircraft
wire, telephone wire—think of any kind of wire and
PAGE either makes it or can make it for you.

If your product or production involves the use
of wire, it will pay you to

,yy Yet efc toucA ovit& "'Paycf

PAGE STEEL AND WIRE DIVISION

Monessen, Pa,, Atlanta, Chicago, Denver, Los Angeles,
New York, Pittsburgh, Portland, San Francisco

In Businessfor Your Safety

AMERICAN CHAIN & CABLE COMPANY, Inc.

BRIDGEPORT « CONNECTICUT

Crane Controls

(Concluded from Page 133)

rect current motor. Tire alternating-cur-
rent condition is in one respect more fa-
vorable than the direct-current condi-
tion in that the secondary of the alter-
nating-current motor is balanced during
dynamic lowering, whereas when fric-
tion type load brake is used, the sec-
ondary is unbalanced during both hoist-
ing and lowering.

Choice of alternating-current dynamic
lowering with overvoltage transformer or
without overvoltage transformer will de-
pend on whether or not very low lower-
ing speeds are desired. In many cases
it will be found that control without
overvoltage transformer provides suffi-
ciently low lowering speeds. Using at-
tached curves, check of motor heating
can readily be made, and in case there
is any doubt regarding the thermal ca-
pacity of the motor an oversize motor
may of course be used on alternating cur-
rent just as on direct current applica-
tions. Experience has so far not brought
to light any applications where an over-
size motor has been required.

Book Aids in
Solving Pump Problems

A new book entitled “How to Solve
Pumping Problems” by George D. Roper
Corp., Rockford, 111, is designed to assist
engineers and servicemen concerned
with the operation, purchase or sale of
pumps in the marine, manufacturing, pe-
troleum and process industries. It out-
lines the basic fundamentals used in esti-
mating requirements of the average
pumping job, explains the formula used
in figuring suction lift and discharge
head, and gives information on how to
estimate horsepower requirements and
tlie size and speed of pulleys. Tech-
nical charts and tables show friction loss
in pipes, viscosity, viscosity conversion,
wiring data and fuze sizes. It also in-
cludes information on installing pumps
and on trouble-shooting.

Plastic Shipping Coat
Protects Airplane

Airplanes shipped overseas are now
packaged with a spray of plastic solution
based on Vinylite resins, manufactured
by Bakelite Corp. Plastic solution, ap-
plied with an air brush, solidifies in less
than 30 minutes into a protective coating
which hermetically seals the entire plane.
Equipment coated with this plastic is said
to be immune from attacks of tempera-
ture, moisture, dirt, or grease in its pass-
age to overseas theaters of war. Coating
is easily stripped on arrival, and the
plane is ready for action exacdy as it
was when it left the embarkation point.
This  simply-applied, easily-removed,
water-resistant coating also may be used
to package many things, washing ma-
chines, tractors, food, sensitive chemicals,
etc.

/mTEEL
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Here's helpful information
for experienced workers
and for the man who "didn't
know you could
weld aluminum."

Aluminum Company of America
2112 Gulf Building, Pittsburgh 19, Pa.
'Send me the revised edition of WELDING
and BRAZING ALCOA ALUMINUM

Title.

Name

Company

Address




LEE SPUING <0 A*> TOMMY, e

MAIN STREET BROOKLYN 1,

5MtIW E m v

—so shall you sleep—to awaken refreshed for a busy
day in industrial Detroit. Those coveted inner-
springs (out for~the duration) are still with us!

Dgtroit-JjGL

aTil

BOO OUTSIDE ROOMS ALL WITH PRIVATE SINGLE FROM $2.50 .. . DOUBLE FROM $4.00

Chprles H. Lott, General Manager
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Arc Furnace Regulators

(Continued from Page 139)

slow moving device such as an electrode
in response to rapidly changing elec-
trical conditions as prevail in the fur-
nace circuit, there must, of necessity, be
a compromise, the best compromise aj>
pears to be one which combines good
sensitivity, and at die same time good
control of the maximum voltage in either
direction to which die device is always
tending to build up. Such character-
istics can only be obtained by proper de-
sign considerations and cannot usually
be gotten by external adjustments or re-
lay operation. It will always be neces-
sary to coordinate the speed of response
of the excitation circuit to the accelera-
tion characteristics of the electrode mo-
tor, if the best performance is to be ob-
tained. The best regulator will be one
which is sufficiently sensitive, so there
will never be any likelihood of trouble
due to carbon pickup when refining,
and at die same time it will have self
limiting characteristics in die voltage
build-up so it will not give trouble due
to excessive voltages when melting down.

The method of manual operation with
diis regulator is simple. By using die
shop direct-current source, a suitable
value of current can be applied to eidier
the current control field or die voltage
control field in order to run the electrodes
in the desired direction. In addition
diere is the usual master control which
operates all three electrode motors si-
multaneously.

The importance of the regulator and
its control from the standpoint of the
power factor of the furnace cannot be
overestimated. There is a tendency for
the operators to set for more and more
current when it is desired to increase the
input to the furnace. That this is a
mistaken idea has been brought out
clearly in many recent articles and pa-
pers, but the point can still be empha-
sized that to operate the furnace at die
best power factor, the maximum value
of current for which the regulator is set
should lie decreased as the voltage tap
is lowered. The operators do not al-
ways operate in this manner. It is, how-
ever, a simple matter to combine with
any regulator a suitable circuit for lim-
iting the value of the low-terision cur-
rent on any tap gap so diat excessive
current and poor power factor can be
avoided.

Some rather extravagant claims have
been made for rotating regulators indi-
cating considerable savings in kilowatt
hour consumption and time of heat when
compared with the older type of regu-
lator. As a matter of interest, one of
the steel companies ran tests on a fur-
nace in which 50 heats of various kinds
of alloy steels were made with a bal-
anced beam regulator and a Rototrol for
comparison. The results of these tests,
which have only recently been complet-
ed, indicate that savings in kilowatt hour
consumption with the use of the rotat-
ing regulator are rather small, not more
than 5 per cent, and in some cases only

/TE EL
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LOWER

MACHINING COSTS

With the close toler-
ances obtainable by
modern day methods,
forgings generally require less time to
machine and finish; resulting in reduced

machining and tool costs.

At Kropp Forge, facilities for essential civilian
forgings are becoming available as our war
assignments are completed.

When you need flat die, drop or upset forgings,
call the nearest Kropp engineering representa-
tive, or write direct for information or quotation.

KROPP FORGE COMPANY
5301 W. Roosevelt Road, Chicago 50, IIl.

Engineering Representatives In Principal Cities

The advantages of the broader use of forg-
ings have proved themselves in armament
making to such an extent that the nation's
forge facilities were taxed to their utmost
during the peak war production period.
These same advantages are being utilized
by designers of postwar machines and
equipment.

SAVINGS IN
WEIGHT

GREATER
SAFETY

The fracture of a part is
+00 often accompanied
by a serious accident.
The use of forgings for
stressed parts affords the

highest safety factor.
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WELDING
tU MEINGLNK

STARTS THE ARC
and keeps It going!

r~-k Attach the MISSING LINK------

Automatic Arc Hy-Cycle Unit
to your AC or DC arc welders.
Then see how much more
quickly each welding opera-
tion is completed. Note too,
the improvement in each weld.
Arc starts automatically with-
out pecking or scratching the
work. But that's not all. With
the Missing Link, even untrained
beginners can do a good iob
of welding right from the start

. important business indeed
during these days of speed
and skilled help shortages.

We urge you— equip with
this tried and proved product
and get the best in welding
today.

If it’s a welding problem we
can help you.

See yourJobber or

Write Directlor Quick Deliveryi

MID-STATES

EQUIPMENT COMPANY
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2425 SOUTH MICHIGAN AVE.
CHICAGO 16, ILLINOIS

3 per cent. Thus there appears to be
a narrow margin in favor of the rotat-
ing type regulator over the balanced
beam type.

Recently electronic motor control has
been developed and has proven success-
ful on many applications where wide
range of speed control and quick response
are desired. It is possible to obtain
many combinations of acceleration and
speed range with a minimum of equip-
ment and almost instantaneous response.
The use of electronic regulation and con-
trol for the electrode motor eliminates
moving parts in the electrical equipment
up to the motor. At the same time it
provides the necessary sensitivity and
speed of response.

The electronic regulator includes a
number of electronic tubes which take
tire place of relays and contactors to
control the input to the furnace elec-
trode motors. The power supplied to
the regulator is taken from die available
alternating-current line and no direct-
current voltage is required from any sep-
arate source. The grid to cathode cir-
cuit of tlie vacuum tubes constitutes the
input of die device, while the output is
obtained from die diyratron tube cir-
cuit.

Certain Details Omitted

An elementary schemadc diagram of
an electronic regulating system is shown
in Fig. 6. To simplify die diagram, cer-
tain details including grid balancing cir-
cuits, have been omitted. The grid con-
trol voltage of the regulating tubes, pro-
portional to die electrode current, is
taken from two Rectox reotifiers, which
are connected to a current transformer
in die electrode circuit. The grid con-
trol voltage, proportional to the arc po-
tential, is taken in a similar manner from
die voltage between each electrode and
the shell of die furnace. In practice,
when the furnace transformer breaker is
closed, voltage is applied to the poten-
tial circuit which causes the output of
tube No. 1 to decrease. This in turnde-
creases the drop across potentiometer
P1, supplying negative direct-current
grid voltage to tubes No. 3 and 4. When
die negative grid voltage is decreased,
tubes No. 3 and 4 break down and
start conducting, supplying full wave
rectified voltage to die electrode motor
in die direction to lower electrodes.

When the first electrode strikes the
metal, die voltage drops to zero causing
the voltage to be removed from die
potential circuit, diereby allowing tube
No. 1 to increase its output, consequently
increasing the negative grid voltage on
tubes 4 and 5, thereby blocking the con-
duction of current dirough tiiese tubes.
When a second electrode strikes die
metal, current flows causing a voltage to
appear in the current circuit which will
place a negative grid voltage on tube
No. 2 thereby decreasing its output.
Tubes Nos. 2, 5 and 6 and potentiom-
eter P2 will operate in the same manner
as tubes Nos. 1, 3 and 4 and poten-
tiometer P1 did for die lowering opera-
tion. A voltage will then be impressed

on the armature circuit in the direction
to raise die electrodes thus establishing
an arc. As die arc is lengtiiened, its
voltage increases and die current de-
creases until a balance is established be-
tween the potential and current grid con-
trol voltages. The third electrode is con-
trolled in a similar manner.

Provision is made for controlling the
electrodes manually, either individually
or in a group. This facilitates handling
of .the electrodes during charging, pour-
ing, and changing electrodes. Regulat-
ing equipment is housed in a single metal
cabinet, a hinged panel door affording
access to various tubes and their con-
nections. A bolted rear plate is pro-
vided in two sections so that any one or
all of die regulator panels can be readily
removed. The control panel is arranged
for setting into the wall of the furnace
vault in the usual manner.

The equipment is made so far as pos-
sible in one unit so that die various parts
can be protected from dirt and physical
damage. This also permits faotory as-
sembly and complete test, up to the
operation of the electrode motors. A
minimum of external connections and
erection time is thus required.

The regulator described herein was
designed for a furnace which requires
relatively small eleotrode motors by rea-
son of using counter-balance electrodes
and hydraulic lowering and raising
means. It is evident that the output
energy of such a regulator depends on
the rating and size of the electrode mo-
tor. The size of the furnace having
balanced electrodes which this type of
regulator can handle depends therefore
on die energy requirements of the elec-
trode motors. For other types of fur-
naces certain changes in design such as
braking means for the motors, are re-
quired, and are available. In die ap-
plication described this was not neces-
sary, which resulted in simplification of
die regulating equipment.

Electronic Vulcanization
Achieves Uniform Heat

Equipment for electronic vulcanization
of rubber and odier plastic materials by
oscillations of high frequency electric
waves which shake the molecules of the
material and the vulcanizing agent mil-
lions of times a second, creating uniform
heat throughout, is used by B. F. Good-
rich Co., Akron, O. For many years
vulcanization of rubber and other mate-
rials lias been effected by applying heat
to outside surfaces. As rubber and odier
materials which can be vulcanized in-
sulate against, radier than conduct heat,
it lias been in most cases a slow process.
In electronic vulcanization uniform heat
is created throughout the material in less
time than was required by the older
method. Sponge rubber mattresses and
pads are said to have been cured by
the new process in Vs the time taken
by the conventional method. Uniform
heating removes difficulties in molding
thick plastic products and makes possi-
ble use of simplified equipment.
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The Machine That Gets Out Production

TAYLOR-WILSON
Hydraulic
TUBE TESTING MACHINE

FORTESTING TUBES 500 TO 7,500
POUNDS PRESSURE PER SQ. IN.

Taylor-Wilson Machines are especially efficient on work

that requires frequent changes for tubes of different diam-

eters or lengths, as well as on continuous, uniform work.
There is a Taylor-Wilson Test Bench for every need,—regular
mill work, special pressure work, high production.

Full Information upon request

T a vy 1 o r - W i I s o n M f g . CO

Thomson Ave. (Pittsburgh district) McKees Rocks, Pa.

March 19, 1945
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A physicist advanced the theory that if a
man struck the earth with a sledge ham-
mer, and timed his next blow to augment
the vibrations set up, he could shatter the
earth eventually. Harnessing, guiding and
controlling power for specific purposes is
more than a theory—WRIGHT-HIBBARD
INDUSTRIAL ELECTRIC TRUCKS illustrate
this. Here is one of our low-lift trucks. It
can turn the corner of a 45" aisle, and han-
dle 4000 Ibs. It represents power and force
subservient to hand control. Write for our
catalog describing our Low and High Lift
Trucks.

Photo shows truck without platform, with wheels turned
to extreme position, showing short turning radius.



War Steel Needs Still
Exceed Mills'Best Efforts

Moves to match demand to capacity show little

result . . . Munitions taking heaviest tonnage
Navy places more ships

WIill steel demand materially in excess of production
every effort is being made by Washington to distribute
the load more evenly and provide capacity for materials most
needed.

Recent appeal by the War Production Board for consumers
to screen their mill contracts and cancel everything they can
spare has produced some results but most of the help in
this direction is expected to come the latter half of this
month. Total gain is seen as substantial. Tins is the first
appeal of this nature since the effort of about two years ago
to consumers to share the steel.

Greatest tightness at present is in sheets and strip and
every effort is being made to eliminate plate tonnage from
strip mill schedules as rapidly as manpower for processing
lighter products becomes available. Strip mills now are pro-
ducing about 150,000 tons of plates per month, down more
than 400,000 tons from the peak of last spring and summer,
when these mills supplied almost half plate output. In ex-
pectation of gaps in sheet schedules WPB is holding a tight
rein and dictating what tonnage shall be substituted.

Ammunition work dominates war requirements, affecting a
number of products, through diversion of steel or rolling fa-
cilities or both. Bars are most affected directly, with de-
liveries on hot-top steel falling into next year in some
cases. Plain hot-drawn carbon bars in large sizes can be
booked generally for fourth quarter, -with cold-drawn in these
sizes practically sold for the year. The rocket program bears
heavily on cold-drawn bars of 2% inches diameter and this
demand affects schedules of tube, rail and shape mills, as well
as sheets for containers.

Directives ate being used sparingly after the recent ex-
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MARKET SUMMARY

DISTRICT STEEL RATES

Percentage of Ingot Capacity Engaged
in Leading Districts

Week

Ended Same Week

Mar. 17 Change 1944 1943
Pittsburgh ...... 89 —15 93.5 101
Chicago .. .. . 995 —1 100.5 98.5
Eastern Pa. ..... 92 +1 94 95
Youngstown L.o.092 None 95 98
Wheeling ...... 935 +255 0955 885
Cleveland ...... 915 —2 94 95
Buffalo........... 93 +2.5 90.5 90.5
Birmingham ... 95 none 95 100
New England ... 92 None 92 92
Cincinnati . .... 72 None 88 88
St. Louis .... ... 80 None 74 91
Detroit ... ... 86 None 86 92
Estimated national

rate ... ... 95 None °98 99.5

°Based on steelmaking capacities as of these
dates.

perience where they were piled up deeply, ending in a con-
dition almost impossible of solution. Mills now are referring
claimant agencies to the War Production Board for author-
ization.

Naval shipbuilding continues to come out as support to
the slackening demand for plates, recent awards including two
-15,000-ton and two 27,500-ton aircraft carriers and eight
escort carriers.

Steelmaking last week maintained its rate of 95 per cent
of capacity, recovery from flood interruption at Ohio river
points being balanced by losses in other districts. Wheeling
rate rebounded to 93.5 per cent, regaining 25V points, Buffalo
gained 212 points to 93 and eastern Pennsylvania rose 1 point
to 92. Chicago declined 1 point to 99% per cent, Pittsburgh
1% points to 89 and Cleveland 2 points to 91%. Unchanged
rates were as follows: Cincinnati 72, St. Louis 80, Birmingham
95, Youngstown 92, New England 92 and Detroit 86.

Raw material supplies for steelmaking are in slightly better
position, though scrap tonnage is below consumption and
more pig iron is being used. Shortage of labor is a deterrent

to normal supply of scrap and some blast
furnaces suffer from the same condition.

After the decline in average weekly pro-
duction of steel ingots in January the in-
dustry rebounded approximately to the rate
of December on a weekly basis but total
ingot production was below that of January
because of the shorter month. Output was
6,657,703 net tons, compared with 7,204,-
303 tons in January and with 7,188,317
tons in February last year. The loss from
the short month in 1944 is attributed to
manpower shortage and bad weather.

February finished steel shipments by
United States Steel Corp. followed the same
pattern, totaling 1,562,488 net tons, a dropl
of 6627 tons from January and 193,284
tons less than in February last year.

Average composite prices of steel and
iron products continue at ceilings, with fin-
ished steel composite $57.55, semifinished
steel $36, steelmaking pig iron $24.05 and
steelmaking scrap $19.17.
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COMPOSITE MARKET AVERAGES

One Three One Five
Month Ago Months Ago Year Ago  Years Ago
Mar. 17 Mar. 10 Mar. 3 Feb., 1945  Dec, 1944  Mar, 1944 M“'$5169‘7‘2
Finished Steel ... $57.55 $57.55 $57.55 $57.55 356.73 $§2'33 36.00
Semifinished Steel .... 36.00 36.00 36.00 36.00 36.00 5305 22.05
Steelmaking Pig Iron -  24.05 24.05 23.05 23.55 23.05 1917 16.55
Steelmaking Scrap .emm 19.17 19.17 19.17 19.17 19.17 . .

L . . . . heets strips, bars, plates, shapes, wire nails, tin plate, standard and
Finished Steel Composite:— Average of industry-wide prices on ° f : J i ’

line pipe. Semifinished St(fel Composite:g—Average of %lndustry—?/vide pm™ *1 gﬁffgﬁge%hﬁlcaa%sd Sg?g\t,e?;r:fj’ shzl\?i“aendlsl\gvr:rde rg?gmfée%ﬂslo;?]% I\r}%uﬂgﬂ

gj&/ﬂpogltgee:ma\liirasgcera%f 8gsrl'fp§s'i%e~'fr/§v%rr'§§§ %tf Bﬁghle{‘e’r?éa\?;rmgﬁmé“' steel prices at Pittsburgh, Chicago and eastern Pennsylvania. Finished

steel, net tons; others, gross tons.

COMPARISON OF PRICES

Representative Market Figures for Current Week; Average for Last Month, Three Months and One Year Ago

H March 17, Feb., Dec., Mar.,
Finished Material March 17, Feb., ~ Dec..  Mar,  Pig [ron 1945 | 1945 1044 1944

1944
Steel bars, Pittsburgh. 1085 295 ke Jisc  Bessemer, del. Pittsburgh $26.19 $25.69 $25.19 $25.19

i Basic, Valley .............. (X . 2450 24.00 2350 23.50
SStt:eell tt));'rss F(’:t?illcaa(?gl i %}1;’ %}1‘; %ﬁg %41157’ Basic, eastern deéi. “Philadelph 26.34 2584 gigg %igé
Shapes, Pittsburgh o 2.10 210 210 2.10 No. 2 fdry., del. Pitts, N.&S. Sides. . 2369 5250 24700 2400
Shape«, Philadelphia 2215 2915 2.215 2.215 No. 2 foundry, Chicago ... 5138 2088 20,38 2038
Shapes, Chicago... 2.10 2.10 2.10 2.10 25.30 24.80 24.30 24.30
Plates, Pittsburgh . 2.20 2.20 2.10 2.10 26.34 26.34 25.84  25.84
Plates, Philadelphia 2.25 2.25 2.15 2.15 No. 2 fdry., del. 5500 2450 2200 24.00
Plates, Chica 2.20 2.20 2.10 2.10 . 2500 2450 24.00 24.00
Sheets, hot-ro urg e 2.20 2.20 2.10 2.10 Malleable, Chicago . ...esB.... 5734 5734 3734 3734
Sheets, cold-rolled. Pittsburgh 3.05 3.05 3.05 3.05 Lake Sup., charcoal, del. Chicago. .. 2519 2469 2419 2419
Sheets, No. 24 gaiv., Pittsburgh .... 3.65  3.65  3.50  3.50 Gray forge, del. Pittsburgh ... ... 33 14033 14033 140.33
Sheets, hot-rolled. G'ary 220 220 210 210  Ferromanganese, del. Pittsburgh ... 140.33 : : '
Sheets, cold-rolled, G aiy .. 3.05 3.05 3.05 3.05
Sheets, No. 24 galv., Gary . 3.65 3.65 3.50 3.50 Scrap
Bright bess., basic wire, Pittsburgh. . 2.60 2.60 2.60 2.60 Heavy melting steel, No. 1 Pittsburgh $20.00 $20.00 $19.75 $20.00
Tin plate, per base box, Pittsburgh. . $5.00 $5.00 $5.00 $5.00 18.75 18.75 18.75 18.75
Wire nails, Pittsburgh ..o 2.80 2.80 2.55 2.55 18.75 18.75 16.70 18.75
Rails for rolling, 22.25 22.25 22.25 22.25
No. 1 cast, Chic 20.00 20.00 20.00 20.00
Semifinished Material K
Sheet bRrs. Pittsburgh, Chicago .... $34.00 34.00 $34.00 $34.00 Coke
Slabs, Pittsburgh,. Chicago. 3400 3405 3400 ‘3400  Connellsville, furnace, ove $7.00  $7.00  $7.00  S7.08
Rerolling billets, Pittsburgh.. ..34.00  34.00 34.00 34.00 Connellsville, foundry over 1552 1338 1338 1335
Wire rods, No. 5 to ij-inch, Pitts .. 2.00 2.00 2.00 2.00 Chicago, by-product fdry., : : : :

STEEL, IRON RAW MATERIAL, FUEL AND METALS PRICES

Following are maximum prices established by OPA Schedule No. 6 issued April 16, 1941, revised oth o el**orodncts "Sid
schedule  covers all d‘ron or. i]teel intt;ots, all semLfinishFd iron or steel products, éil finished hgt—roU' 1%-« nllt ouch on|v nrincjoal established
any iron or steel productwhic y galvan a

is further finished izing, plating, =~ coating, drawing, «trading,. etc. although only prareipal «rtabto”ea

basing points for selected products are named specifically. Seconds and® off-gradc products are also co ee . P PP Y

companies are noted in the table. Finished steel quoted in cents per pound.

. . f . tives at 2.65c, Mansfield, Mass., plus freight
Semifinished Steel Wire Rods: Pittsburgh, Chicago, Cleveland, 510l roilad bars Trom Buffalo to Mansfield.)
) ) ) Irmingham, No, n.tnclusive, per 99 Cold-Finished Alloy Bars: Pittsburgh, Chicago,
Groai ten basis except wire rods, skelp. Ibs., $2. Do., over A—fi-in., Incl, $2.15. Gy Cleveland, Buffalo, base 3.35¢; Detroit
Carbon Steel Ingots: F.o.b. mill base, rerollinc ~ Galveston, base, 2.25c and 2.40c, respectively. g7 so . "Eaciern Mich. 3.50c. '
ual., stand, analysis, $31.00. Worcester add $0.10; Pacific Ports $0.50. (Pitts-  Reinforcing Bars (New Billet): Pittsburgh
?Empire Sheet & Tin Plate Co., Mansfield, O, burgh Steel Co., $0.20 higher.) Chicago. Gary, Cleveland, Birmingham, Spar-
ma uote carbon steel ingots at $33 gross i : . ' .
ton,y ﬁo.b. milk  Kaiser Cog Inc. $43, f.o.b. Bars rows Point,  Buffalo, Youngstown, base 2.15¢;

Pacifi i Detroit del. 2.25c; Eastern_ Mich, and Toledo
A?I%Iylcstsglr Ish)gots: Pittsburgh, Chicago, Buffa-  HoOt-Rolled Carbon Bars and Bar-Slze Shapes S'SOKC; Gulf ports, dock 2.50c; Pacific ports,
lo, Bethlehem, Canton, Massillon; uncrop., $45, ~ under 3% Pittsburgh. Chicago, Gary, Cleve- R%Cinfg'ri?rg' Bars (Kail Steel): Pittsburgh, Chi-
Rerollinc Billets, Blooms, Slabs: Pittsburgh land, Buffalo, Birmingham, base 20 tons one G J Cleveland. Birmingh %( B
Chicago, Gary, Cleveland, Buffaio, Sparrows 5128, 2.15C; Duluth, base 2.25c; Mahoning Val- ~ €ago, Gary, GCleveand, Birmingham, Youngs-
Boint éirmingham Youndstown $34: Detroit ley 2.22y,c; Detroit, del. 2.2Sc; Eastern Mich. tEOW”v Bug?lﬁ basg ?r-lf%x DzeterO'F Gde!'f 2.25¢;
del. $36: Duluth (bil) $36: Pac. Ports, (bllj  2:30¢i New York del. 2.49c; Phlla. del. 2.47c; astern Mich, and Toledo 2.30c; Guif ports,
$46 (Ahdrews Steel ' Co.. carbon slabs $41: Gulf Ports, dock 2.52¢; Pac. ports, dock 2.80c. dgck 2"50% | ¢ willi P
Continental Steel Corp billets $34, Kokomo, (Calumet Steel Division, Borg Warner Corp., (Wtee”'l tete | o"'f | |ambsp0rt,2 33a., fm%y
to Acme Steel Co.; Northwestern Steel & Wire and Joslyn Mfg. & Supply Co. may quote 2.35c, guots ratl steel remnforcing bars 2.53¢, 1.05.
Co. $41 Sterlinglylll' Laclede Steel Co. $34 Chicago base; Sheffield Steel Corp., 2.75c, mill.)

Alton or Madison, HI.; Wheeling Steel Corp Eoﬁ'SSt'l LBOUiS')S f for h lled Irre?imegaSrZ:OcS'ir};%{(tesbrgfrié]r?dvstz)i/tt)tgllt4354%;C'd'?ggrls
: ' 1 _ - a teel Bars: Same prices as for hot-rolle J4Y0, ' )y 9-195,
G o iabe o WPB gecuyes, ran.  carbon bars except bage 15 5 tons, Halie, single ref., 5.00c, double ref., 6.25c.

¢ f Sweet's Steel Co., Williamsport, Pa., may H
ite City Steel Co. $47.50 gross ton slabs from ¢ : g ' Sheets, Strip
555691 rgglg. (g%rxv)a Steel Co., Kaiser Co. Inc., g‘nuitljlti rail steel merchant bars 2.33c f.o.b. Hlot—Rlollgd Sheet«: hPittsburgftf],I Chicago, Gary.
.64, - S). . . i i Clevelan Birmingham, Buffalo, Youngstown
; f . . pi Hot-Rolled Alloy Bars: Pittsburgh, Chicago, , ng ) ) 9 n,
Egrrggr']ng 8&@2% Blgc;rrnys, S(I:Z}g\féla%gletséu?fgltg' Canton, Massillon, Buffalo, Bethlehem, base 20  Sparrows Pt., Middletown, base 2.20c; Granite

urgn ? tons one size, 2.70c; Detroit, del., 2.80c. Qty, base 2.30e; Detroit del. 2.30c; Eastern
55’{-”'8“.‘?’ b_lrlzutngsgzvzp,f 340.b“Deftrotl)t, F)del- (Texas Steel' Co. may use Chicago base price  Mich. 2.35¢; Phlla. del. 2.37c; New York del.
842, Lééjz , billets, ; forg. bll. f.o.b. Pac. as maximum f.0.b. Fort Worth, Tex., price on  2.44c; Pacific ports 2.75c.
(Xlr}ds’rews ‘Steel Co. mav quote carbon forgin ) (Andrews Steel Co. may quote hot-rolled sheets
billets $50 gross ton yatq established baging AlSI (*Basic AlSI ('(B)ali'c gt;rtmlp'vrﬂzmettgwr?egméaggg the Detroit area
o “rgngiovce Stoof cory St0%0 fon’ fores OH) Swme o 00 PR MEONL OO, chicase clove
s o : o '20-.30MO) 0.75 land, Gary, Buffalo, Youngstown, Middletown,
%ﬁgr?Al'HE;rctlgmsr?gllmsl)teel' Pittsburgh, Chicago 2300.. 170 4300 . 1.70 galse,s :1’;1505-0%5 GtranlteNlQr:y,S ggs? 6.15&:\;{ Dl?tamlt
Gary, Cleveland, Buffalo, You_ngstov’vn, Bi_rm'— %ggg 2.55 3?3'90;' P%ila.asdeerl.n 3.5‘:70'; i?’acri’fic ep%rtsorSJOec.'
TERTN, S5, e, el 554 00: 18 o, 3100 085 B o, Buffate Y oudgstown.
and over $56. Add $2.00 del. Detroit; $3.00  3200. ~1.35 S gari'ows yF;oint Mi%dletdwn base 3 650g Gran-
del. Eastern Mich. (Kaiser Co. Inc., $76.64 3400. . 3.20 _tp City, base 3.75c. New York del. 3.59c:
f.o.b. Los Angeles.) ' | 4000.....__045-0.55 61450r 6150 . 120 IF’reﬂlall)t;’eI %SSZC" Pacc’ifice\pl)vortsotl 20ce' e
CAaIégy BBldflfeatlsO IgstsmeileorgmSc:a,?t';;Sbu,&ga'l’S”?O}::_ *Add 0.25 for acid open-hearth; 0.50 electric. (ﬁndre;v;s Steel C&'- hmdayb quote galvanized
$54: del. Detroit $56. Eastern Mich. $57. " Oold-Finlsbed Carbon Bars: Pittsburgh, Chi- Sheets 3.75c at established basing points.)

; Corrugated Galv. Sheets: Pittsburgh, Chicago,
: cago, Gary, Cleveland, Buffalo, base 20,000- P
Buiffalo Canton. Sparrows Poimt oungiiown, 39989 Ibs. 2.65¢; Detroit 2.70c; Toledo 280c. G2ry. Birmingham, 29 gage, per square 3 3ic
$34. (Wheeling Steel Corp. $37 on lend-lease ~ (Keystone Drawn Steel Co. may sell outside  gi S 2o E 5 B oo nogt Corru atgd' co g,l
sheet bars. $38 Portsmouth. O., on WPB di- its Usual market area on Proc. Dlv., Treasury /" ??600'- Grang'tg cine 3 e, gPac‘f'c Ppoprt
rectives; Empire Sheet & Tin Plate Co., Mans-  Dept contracts at 2.65¢, Spring City, Pa., plus 300 =0 % Br8RIE Wl « (00 Facie Torts
field, O, carbon sheet bars, $39, f.o.b. mill)  reight on hot-rolled bars from Plttsbur%h to red hmz dionad “heat tputdl No 2 Fitre
Skelp: Pittsburgh, Chicago, Sparrows Point, ~ SPring City. New England Drawn Steel Co. ~ C03t€d, nOL-GIpped, heat-treated, No. a4, Pitts-
Youngstown, Coatesville, fo. 3%50c. " may sell outside New England on WPB direc-  burch, 4.25c.
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EnameUiig Sheets: 10-gagc; Pittsburgh Chi-
town hary' Ci?veland, Youngstown, Middle-
BEIIt, Tl 2.85¢c; B4&RMSE Wih. Pao 2 895:
cificports 3.4°c; 20 KaEe; Plttsburgh Chlcago
£7%»" a Youngstown, Middletown,

350c Pamﬂc port%t'4d(%c 3.45¢; eastern Mich.
Electrical Sheets No. 24:

Pittsburgh Pacific Granite
City

Field grade f@ac 2%@-}5 3.30¢
Armature 3155¢ 4.30c 3.65¢c
Electrical <L0Sc  4380c  4.15¢
Motor ... 49V 570c  5.05¢
Dynamo 6 40c 5.75¢
Translormer

6.15c 6.90c

7.15¢ 7.90c

7.65¢c 8 4OC

8.45¢c

p: Pittsburgh, Chlcag@, Gary,

Cleveland, Birmingham, Youngstown, Middle-
town, base 1 ton and over, 12 inches wide

? 2
Mich. Ecﬁgc Pacrflcetrgrtts df'?Scz 2(985|y%a5|\ﬁ’{g
Co. may quote 2.30c, Chlcago base)
Cold Rolled Strip: Plttsbur? Cleveland,
Youngstown, 0.25 carbon and less 2.80c: Chi-
>
Mich. 8%95(: Worcesef'grrobtasgm?,o%goc’ Eastern
Commodity C. R. Strip: Pittsburgh, Cleveland,
Youngstown, base 3 tons and over, 2 95c-

Chicago 3.05c; Detroit del. 3.05c; Eastern
Mich. 3.10c; Worcester base 3.35e,
Cold-Finished Spring Steel: Plttsburgh Cleve-
land bases, add 20c for Worcester: 26- 50
Carb., 2.80c; .51-.75 Carb., 4.30c; 76-1.00
Carb., 6.15¢; over 1.00 Carb., 8.35c.

Tin, Ternc Plate

Tin Plate: Pittsburgh, Chlcago Gary, 100-1b.
base box, $5.00; Granite City 55.10.

Pittsburgh, Gary, 100-

Electrolytic Tin Plate:
tin, $4.50; 0.75 lb tin

Ib. base box, 0.50 Ib.
$4.65.

Tin Mil!l Black Plate: Pittsburgh, Chicago,
Gary, base 29 gage and lighter, 3.05c; Granite
City, 3.15c; Pacific ports, boxed 4.05c.

Long Ternes: Pittsburgh, Chicago, Gary, No.
24 unassorted 3.80c; Pacific ports 4.55c.
Manufacturing Temes: (Special Coaled) Pitts-
burgh, Chica o Gary, 100-base box $4.30-
Granite City .40.

Roofing Temes Pittsburgh base per pack-
age 112 sheets; 20 x 28 in., coating l.e. 8-Ib.
512.00; 15-Ib. S14.00; 20-lb. $15.00; 25-1b. $16-
30-Ib. $17.25; 40-lb. $19.50.

Plates

Carbon Steel Plates: Pittsburgh, Chicago.
Gary, Cleveland. Birmingham, Youngstown,
Sparrows Point, Coatesville, Claymont, 2.30c;
New York, del. 2.39c; Phlla., del. 2.25c;
St. Louis, 2.44c; Boston, del. 2.52-77c; Pacific
ports, 2.75c; Gulf ports, 2.55c.

(Granite City Steel Co. may quote carbon
Plates 2.35¢ f.o.b. mill; 2.65¢c f.o.b D.P C.

mill; Kaiser Co. Inc., 3.20c, f.o.b. Los Angeles.

Central Iron & Steel Co. 2.50c f.o.b. basing

?oints; Geneva Steel Co., Provo, Utah, 3.2pc,
Pac. ports.)

Flour Plates: Pittsburgh, Chicago, 3.35c;

Pacific ports, 4.00c.

Open-Hearth Alloy Plates: Pittsburgh, Chi-

cago, Coatesville, 3.50c; Gulf ports 3.95c’

Pacific ports 4.15c.
Wrought Iron Plates:

Shapes

Structural Shapes:

Pittsburgh, 3.80c.

Pittsburgh, Chicago, Gary,

Birmingham, Buffalo, Bethlehem, 2.10c; New
York, del. 2.27c; Phila., del.2.215c; Pacific
Ports, 2.75c.

(Phoenix Iron Co., Phoenixville, Pa., may

quote carbon steel shapes at 2.35c at estab-
lisned basing points and 2.50c,Phoenixville,
for export; Sheffield Steel Corp., 2.55c f.o0.b.
St. Louis. Geneva Steel Co., 3.25c, Pac. ports);
Kaiser Co. Inc., 3.20c f.0.b. Los Angeles.)

Steel Sheet P|I|ng Pittsburgh, Chicago, Buf-
falo, 2.40c.

Wire Products, Nails

Wire: Pittsburgh, Chicago, Cleveland, Birm-
ingham  (except spring wire) to manufac-
turers in _carloads (add $2 for Worcester, $1
for Duiuih).

Bright basic, bessemer wire ..2.60c
Spring wire 3.20c

0.20c hlgher)

glttsburgh Steel Co.,
MIre Products to the Trade:
standard and Cement-coated wire nails,

and staples, 100-l1b. keg, Pittsburgh,
Chicago, Birmingham, Cleveland, Du-
luth $2.80; galvanized, $2.55; Pac.
POItS oo $3.30 and $3.05

annealed fence wire, 100-1b. Pittsburgh,
Chicago, Cleveland

Galvanized fence wire, 100 Ib.,
burgh, Chlca% Cleveland
15% gage and heavier, per

"*ven fence

base column
mkrbed wire, 80- p
Cleveland, Blrmlngham
rarbless wire, column

Tubular Goads
Prided Pipe: Base price In carloads,

go.
twisted

gn,
" column 70;
threaded
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and coupled to consumers about $200 per net
ton. Base discounts on steel pipe Pittsburgh
and Lorain, O.: Gary, Ind. 2 points less on
tap weld. 1 point less on butt weld. Pittsburgh
base only on wrought iron pipe.

Butt Weld
teel Iron
In. Blk. Galv. In. Blk. Galv
% e 56 33 24
59 « 30 isto
63% S 1-1%. 34 16
66% 55 38 18%
68% 57% 37%
Lap Weld
Steel
In Blk. Galv In. Blk Galv
2 e 61 49: 1%. .. 23
2%-3.. 64 52% 1%. 28 io3*
66 3oV 12
65 52% 2%, 3% .. 31% 14%
9-19 64% 52 Ao 3% 18
11-12 63% 51 4%-8 32% 17
9-12 . 28% 12

Boiler Tubes: Net base prices per 100 feet

f.o.b. Pittsburgh in carload lots, minimum
wall, cut lengths 4 to 24 feet, inclusive.
—Lap Weld—
—Seamless— Char-
0.D. Hot Cold coal
Sizes B.W.G. Rolled Drawn Steel Iron
1" . 13 $ 7.82 $ 9.01  .evnn EETI
1%, 13~ 926 1067
1%".., 13 10.23 1172 $9.72 $23.71
1% ", ... 13 11.64 1342 11.06 22.93
,... 13 13.04 15.03 12.38 19.35
2%" ..,... 13 1454 16.76 13.79 21.63
12 16.01 18.45 15.16
12 17.54 20.21 16.58 26.57
12 1859 2142 17.54 29.00
12 19.50 22.48 1835 31.38
11 2463 2837 23.15 39.81
10 30.54 3520 28.66 49.90
30 37.35 43.04 3522
9 46.87 54.01 4425 73193
7 7196 8293 68.14
Rails, Supplies
Standard rails, over 60-lb., f.o.b. mill, gross
ton, $43.00. Light rails (billet), Pittsburgh,
Chicago. Birmingham, gross ton, $43.00.
»Relaying rails, 35 Ibs. and over, f.0.b. rail-
road and basing points, $31-$33.
Supplies: Track bolts, 4.75c; heat treated,
5.00c. Tie plates, $43 net ton, base, Standard
spikes, 3.00c.

*Fixed by OPA Schedule No. 46, Dec. 15,
1941.

Tool Steels
Tool Steels: Pittsburgh, Bethlehem, Syracuse,
base, cents per Ib.; Reg. carbon 14.00c; extra
carbon 18.00c; special carbon 22.00c; oil-hard-
ening 24.00c; high car.-chr. 43.00c.
Pitts, base
Tung Chr. Van. Moly. per Ib.
18.00 4 1 67.00c
15 4 1 8.5 54.00c
4 2 8 54.00c
5.50 4 1.50 4 57.50c
5.50 4.50 4 4.50 70.00c
Stainless Steels
Base, Cents per Ib.—f.0.b. Pittsburgh
CHROMIUM NICKEL STEEL
H.R. C.R.
T%Je Bars Plates Sheets Strip  Strip
2... 24.00c 27.00c 34.00c 21.50c 28.00c
303... 26.00 29.00 36.00 27.00 33.00
304... 25.00 29.00 36.00 23.50 30.00
308... 29.00 34.00 41.00 28.50 35.00
309 .. 36.00 40.00 47.00 37.00 47.00
310... 49.00 52.00 53.00 48.75 56.00
312... 36.00 40.00 49.00 . . .
*316... 40.00 44.00 48.00 -0’60 48.00
t321... 29.00 34.00 41.00 29.25 38.00
1347... 33.00 38.00 45.00 33.00 42.00
431... 19.00 22.00 29.00 17.50 22.50
STRAIGHT CHROMIUM STEEL
403.. 2150 2450 2950 21.25 27.00
«410.. 1850 21550 2650 17.00 22.00
416.. 19.00 22.00 27.00 18.25  23.50
tt420.. 24.00 2850 33,50 23.75 36.50
430. - 19.00 22.00 29.00 17.50 22.50
«430F. 19.50 2250 29.50 18.75 24.50
440A. 24.00 28,50 33,50 23.75 36.50
442.. 2250 2550 3250 24.00 32.00
443.. 2250 2550 32,50 24.00 32.00
446.. 2750 30.50 36.50 35.00 52.00
501.. 8.00 12.00 1575 12.00 17.00
502.. 9.00 13.00 16.75 13.00 18.00
STAINLESS CLAD STEEL (20%)
304 §§18.00 19.00
cWith 2-3% moly. tWith titanium. iWIth
eolumbium. °°Plus machining agent. ttHigh
carbon, ifFree machining. §8Includes anneal-

ing and pickling.
Basing Point Prices are (1) those announced
by U. S. Steel Corp. subsidiaries for first
quarter of 1941 or in effect April 16, 1941 at
designated basing points or (2) those prices
announced or customarily quoted by other pro-
ducers at the same designated points. Base
prices under (2) cannot exceed those under

(1) except to the extent prevailing in third
quarter of 1940.

Extras mean additions or deductions from
base prices in effect April 16, 1941.

Delivered prices applying to Detroit, Eastern
Michigan, Gulf and Pacific Coast points are
deemed basing points except in the case of
the latter two areas when water transporta-
tion is not available, in which case nearest
basing point price, plus all-rail freight may be
charged.

Domestic Ceiling prices are the aggregate of
(1) governing basing point price, ? extras
and (3) transportation charges to the point
of delivery as customarily computed. Govern-
ing basing point Is basing point nearest the
consumer providing the lowest delivered price.

Seconds, maximum prices: flat-rolled rejects
75% of prime prices, wasters 75%, waste-
wasters 65% except plates, which take waster
prices; tin plate $2.80 per 100 Ibs.; teme
plate $2.25; semifinished 85% of primes; other
grades limited to new material ceilings.

Export ceiling prices may be either the ag-
gregate of (1) governing basing point or emer-
gency basing point (2) export extras (3) ex-
port transportation charges provided they are

the f.a.s. seaboard quotations of the U. S.

Steel Export Co. on April 16, 1941.

Bolts, Nuts

F.o.b. Pittsburgh, Cleveland, Birmingham,

Chicago. Discounts for carloads additional
5%, full containers, add 10%

Carriage and Machine

% x 6 and smaller ..o 65% off
Do., A and % x 6-in. and shorter...63% off
Do., % to 1 x 6-In. and shorter 61 off

1% and larger, all lengths

All diameters, over 6-in. long

Tire bolts

Step bolts

PIOW DOItS oo
Stove Bolts

In packages with nuts separate 71-10 off; with
nuts attached 71 off; bulk 80 off on 15.000-
of 3-inch and shorter or 5000 over 3-In.

Nuts
Semifinished hex S.A.EL
~-inch and less 64
%-1-inch .. 60
1%-1%-inch 59

1% and larger 56
Hexagon Cap Screws

Upset 1-in., smaller
Milled 1—in., smaller
Square Head Set Screws
Upset, 1-in., smaller
Headless, %-in.,
No. 10, smaller
Piling
Pittsburgh, Chicago, Buttalo ............. 2.40e
Rivets, Washers
F.o.b. Pittsburgh, Cleveland, Chicago,
Blrmlngham
Structural ... 3.75¢c
LV-inch and u 65-5 -Jr.i

Wrought Washers,
Philadelphia, to

gh,
jobbers and
nut, bolt manufacturers l.c.l..
Metallurgical Coke

Price Per Net Ton
Beehive Ovens

large
+.$2.75-3.00 off

Connellsville, furnace *7.00

Connellsville, foundry 7.50- 8.00

Connellsville, prem. fdry 7.75- 8.10

New River, foundry..... 8.50- 8.75

Wise county, foundry 7.25- 7.75
Bs'-Product

Wise county, furnace 6.75- 7.25

Kearney, N. J., ovens ..

Chicago, outside delivered

Chicago, delivered ...

Terre Haute, delivered

Milwaukee, ovens ... 13.35

New England, delivered 14.25

St. Louis, delivered t13.35

Birmingham, delivered

Indianapolis, delivered 13.10

Cincinnati, delivered

Cleveland, delivered

Buffalo, delivered 13.00

Detroit, delivered ...,

Philadelphia, delivered 12.88

*Operators of hand-drawn ovens using trucked
coal may charge $7.75, effective Nov. 29, 3943.
t13.85 from other than Ala., Mo.. T*nn.

Coke By-Products

Spot, gal,, freight allowed east of Omaha
Pure and 90% benzol ... 15.00c
Toluol, two degree 28.00c
Solvent naphtha 27.00c
Industrial xyloi .. . 27,00r

Per !b. f.o.b. works
Phenol (car lots, returnable drums) 12.30c
Do., less than car lots. .1

Do., tank cars

Eastern Plants, per Ib

Naphthalene flakes, balls, bbls.,

DEIS o 8.00c
Per ton. bulk, f.o.b. port

Sulphate of ammonia
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WAREHOUSE STEEL PRICES

Ve ﬁ h ! t\{J ‘f
o
BR) a s- «aC
‘0 T3d
S 11" e o 1 s
3 e 04 28 =% g8 27 w to N
g > e 'S
a =g SR
w & £ $3 -6 EI2 G8E o0 il i %
Boston 4.0441 3.912« 4.012« 5.727« 3.8741 4.1061 5.106* 5.374»* ﬁ'ﬁ%ﬁ 1'11%%:(; 1411.7717521
New York 3’8531 3.758« 3.868« 5.574« 3.690» 3.974« 3.974» 5.160« 4. T 4056 4774
Jersey City 30531 3783 3Besr Se7ac 3690, 3974 3974 5.160» 461y 08a AT
Philadelphia 38221 3.666* 3.705¢ 5272« 3.6181 3,922« 4.272»  2.385» i f, ool
Baltimore 38051 3.759* 3.694« 5.252* 3.494¢ 3.902« 4.252» 5.044» . .
**  4.841» 4.041««
i 3.930«  3.896« 5.341¢ 3.696« 4.041¢ 4.391» 5.346
‘rﬁ’oarsf'é'uﬂ,g‘?/’é 3:83‘%% 2002+ 4071* 5465« 3.871* 4.165« 4.515¢ 5.521* 4.965« 4.185a
Bethlehem, P a .* . 3.45« JERTEE
Claymooltl, Del.°.. %1255;* -----
Coatesville, P a.* :
’ w 3.75* 4.669 5.60» 5.75»
Buffalo  (city) 3351 3.40* 373« 526c  3.45r  3.819» 3819 PRI 343%1 365«(; 435 5.60» 5.75»
Buffalo (country) 3251 330« 340+ 490« 3.35¢ 381 3.50% 480 Lonk Nl
Pittsburgh  (city) ... ' S40c 3507 5001 345 300 380 A 430w 36be s 65
i . . . . . . A . »
?:Iltet\sltélljarr?g Eg?t%try) 2:%?1 ?3".35%(;3« 350« ©188* 34B¢ 3.60» 3.60» 5027« 440=« 3.75a  4.45a 5.60»
Cleveland t 3.40« 3.35» 3.50« 3.50» 4.30¢ 3.65a 23553 S5 5 93»
D etve‘?n (country) 3.661* 23.709« 558i* 3.550* 3.700« 3.700« 5.15» . 4.500«* 3;.840403& . . .
Omana E'c"i't'if'"'&'é'l'i'i)'e"i'e'd) 4.1151 4.165« 4.265¢ 5.766« 2'3255)1 i-ﬁf—;” Zl.ﬁg» 2-76558§» 5443« 4.443»
. : ¥ 4.165« 5.665* 3. 115» 4.115» : . o
Smi?ﬁn;’{’i“”"y' base) é'%llsl*l %ggg« 3761+ 5201+ 3525, 3.675» S.675* 4.975» 4U75«< 400 4711 6.10 6.20
’ 4.55»
Youngstown, O .* <4 *
i X 3.35« 3.50» ;1s6» 4.80«
E’Iﬁqd oty 3.50 355¢ 3.65¢ 5.15»  3.35¢  3.60»  3.60»  5.3Sl«* 420«  3.75a 21.67355” ggg;» g.gg;»
icago (city) 30 3887+ 3787» 5287 31487+ 3737« 3.737» 5d22¢ 4.337« 3.887a Lol Begotr RO00
m:ﬁlygﬁgggfls 3 5%7 3:63« 3.73« 5.23» 3.618» 3.768« 3.768» 5.068» 4.568«« 3.98a . . .
. . 381 3.91* 5.41» 3.61* 3.86« 3.86» 5.407» 4.46«« 4.361«« iﬁé%% gg%i} %%g)])_
3 Lol 3l 3897 3797» 5.207» 3.497» 3.747* 3747« 5.322» 4347=r 4.03la 4. A31»  6.231»
Memphis, T ‘ 4065« 4.165» 5.78* 4065 4.215+ 4215+ 5415, 478 4338 oo
Bi?mlpn If‘lvamenn- 3.50 3.55¢ 3.65« 5.903» 3.55« 3.70« 3.70« 4.90» 4.852«* 720 2953 .
New Ofleans (city) 230+ 390+ 4.00* 585 4.158* 4.20* 4.20* 5.40» 5079¢ 4.60a 429 s
- 4.313" 4.313* 5.463» 4.10« 3.65a
Houston, Tex.. 42 Bo 550, 388 495Y 675  §.15» 7200 5583, 5.613 585 595
Los Angek« 440 485t 03 LS, 485 4500 575¢ 650> 730> 53351 7.333 8.304» 8.404>
San Frandsoo.. 4.15 4'45» 485" 650 4752 4752 6.30a 5.90«* 6.60» 5.533» 006
Portland, Oreg.. 4.45 4 45¢ 4.85» 6.50»  4.75» 4.25» 5.45* 6.10» 7.05» 5.783a §00»
ggg?mg 2'gg« 4.45+ 4.85» 6.50» 4.75» 4.25* 5.45* 6.10» 7.60 5.783» .
KOotS S feed IfTto”i8 to Revised Price Schedule No. 49+ Deliveries outside above
cities computed in accordance with regulations.
to 1499 pounds; >*—one bundle to 1499 pounds; »»—one to nine bundle;
_B*ASE QUANTITIES L, o rs—one to six bundles. 19— 100 to 749 pounds; 300 to 1999 pounds,
. «400 to 1999 pounds*, — 400 to 14,999 ppunds, —any quantity; a—1500 to 39,999 pounds; »— 1500 to 1999 pounds; *— 1000 to
— 300 to 1999 pounds- *— 400 to 8999 pounds; —300 to 9999 pounds, 39,999 pounds; “— 400 to 1499 pounds; »—1000 to 1999 pounds,
?*— tgt?otot 391?133 POUnCd|S§ Sn:UHdEFbZUS? I)E)mg:gsé)gg mlderdAOOC ]ngfis >i-L,T,l,.r 25 bundles. Cold-rolled strip, 2000 to 39,999 pounds, base,
i*— o pounds one bundle to 39, pounds; 0 .
2249 pounds: «— 150 to 1499 pounds; >*—threé to 24 bundles; — 450 t— 300 to 4999 pouncls.
hodesi Provo, Utah, and Pueblo, Colo.,
Ores Indian and African Rhodesian 91.0c; prices include duty on im-
. 48% 2.8:1 $41.00 45% no ratio... 28.30 ported ore and are subject to pre-
Lake Superior Iron Ore 48% 3 :1 43.50 48% no ratio 31.00 miums, penalties and other provi-
GrossLton, Sﬁ%k% P(Natural) 48% NO Fatio .o, 31.00 48% 3:1 lump... .. 43.50 sions of amended M J.R. No. 248,
ower Lake Ports Domestic (seller’s nearest rail) effective as of May 15. Price at
Old range bessemer... $4.75 south African (Transvaal) A8% 3:1 oo 52.80 basing points which are also points
m_essblhnonbhessemer 4.45 44% no ratio.. $27.40 less $7 freight allowance of discharge of imported manga-
igh phosphorus.... 4.35 45% no ratio . 28.30 nese ore is f.0.b. cars, shipside, at
(l\jllltzsabl bessemgr 328 48% no ratio. 31.00 Manganese Ore dock most favorable to the buyer.
range non essemelr ’ 50% no ratio.. 32.80 Sales prices of Metals Reserve Co.,
c nEtaste;?tLodcal (érep cents per gross ton unit, dry, 48%, Molybdenum
ents, units, del. . Pa. Brazilian— nominal at New York, Philadelphia, Balti-
Foundry and basic 56- N i
630/)/ tract 13.00  44% 2.5:1 lump 33.65 more, Norfolk, Mobile and New Sulphide conc. Ib., Mo. cont, 0.75
0 CONITACT oo ’ 48% 3:1 lum 4350 Orleans, 85.0c; Fontana, Calif, $0.
Foreign Ore : P .
Cents per unit, c.i.f. Atlantic ports
Manganiferous ore, 45-
55% Fe., 6-10% Mang. Nom. NATIONAL EMERGENCY STEELS (Hot Rolled)

N. African low phos. Nom. Basi henrth Electric f
Spanish, No. African bas- (Exfroj for alloy content) ) o o asic open-henr ectric furnace
ic, 5.0 t0 60% coovvevernn, Nom Chemical Composition Limits, Per Cent - Bars ) Bars )
Brazil iron ore. 68-69% " Desi per  Billets per  Bille«t

, 08- esig- )

f.o.b. Rio de Janeiro. . 7.50-8.00 natiogn Carbon Mn. Si. cr. Ni. Mo. ~ 1001b. per GT 100 1b. per GT
Chinese wc;rl?rggrlrﬁteen Opreer NE 8612 10 15 .70-.90  .20-35  m40-60  +40-70  .15-25 S0.65 S13.00 SI.15 $§i.8(0)
short ton unit,'duty NE 8720. 18-.23 «70-.90 u20-.35 .40-.60 .40-.70 .20-.30 .70 14.00 15(5) 25.00
P AT e $24.00 NE 9415, 13-1s  .80-1.10 .20-35  +30-50  .30-60 .03-15 .75 1500 L. 26.00
NE 9425. .23-58 .80-1.20 .20-.35 .30-.50 .30-.60 .08-,15 .75 15.00 1.25 26l00
~ Chrome Ore . NE 9442- .40-.45 1.00-1.30 +20-.35 130-.50 .30-.60 u08-.15 .80 16.00 113;% 23-00
. (EqUIval}?ntbOPA SChf\lduleS{(- « NE 9722 20-.25  ®50-.80 m20-35 .10-25  +40-70  .15-.25 65  13.00 Ls
D o s, e K NE 9830--—— '25-.33  w70-90 .20-35 .70 .90  .85-1.15 .20-.30 130 26.00 1. 36.00
fladelphia, Baltimore, Charles- o o975 10-15  w50-70  .20-35 +40-60 100-1.30 .20-30 120  24.00 155  31.00

ton, S. CPortland, Ore., or Ta- NK 9920, "18-53 250-.70 220-.35 40-.60 1.00-1.30 m20-.30 1.20 24.00 1.55 .

coma, Wash.

(S/S paying for discharging; dry
basis; sttbject to penalties if guar-

antees are not met.)
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Extraj are in addition to a base price of 2.70c, pea

semifinished steel major basing points and are in cents p & pound and dollars pee gross ton.

on vanadium alloy.

delivered price, cent! per pound, for delivery within switching limit», subject to wtabli*«! »*»*e

pound on finished products and $54 per gross ton on

No prices duoted
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Pig lron

~ Pr5Ees,0n eross tons
10, effective June 10
in footnotes. Bose

941, amended

are maximums fixed b
Feb. 14, 1945,
rices bold face,

OPA Price_Schedule No.
Exceptions indicated

delivered light face. Federal tax

on freight charges, effective Dec. 1, 1942, not included in following prices.

Mal-
Foundry Basic Bessemer leable
Bethlehem, Pa. base ..$26.00 $25.50 $27.00 $26.50
Newark, N. J., del..... 27.53 27.03 28.53 28.03
Brooklyn, N. Y.del 28.50 29.00
Blrdflhoro, Pa., base . 26.00 25.50 27.00 26.50
Birmingham, base. f21.38 |20.00 26.00
Baltimore, del 26.61
Boston, del. 26.12
Chicago, del 25.22
Cincinnati, del.. 25.06 23.68 ¢
Cleveland, del... 25.12 24.24
Newark, N. J., del 27.15
Philadelphia, del. 26.46 25.96
St. Louls, del 25.12 24.24
Buffalo, base. 25.00 24.00 26.00 25.50
Boston, del. 26.50 26.00 27.50 27.00
Rochester, del.. 28.53 27.53 27.03
Syracuse, del. 27.08 28.08 27.53
Chicago, base .. 25.00 24.50 25.50 25.00
Milwaukee, del 26.10 25.60 26.60 26.10
Muskegon, Mich., del. 28.19 28.19
Cleveland, base . 24.50 25.50 25.00
Akron, Canton, O., del 26.39 25.89 26.89 26.39
Detroit, base 25.00 24.50 25.50 25.00
Saginaw, Mich., del. 27.31 26.81 27.81 27.31
Duluth, base 25.50 25.00 26.00 25.50
St. Paul, de 27.63 27.13 28.13 27.63
Erie, Pa., bas 25.00 24.50 26.00 25.50
Everett, Mass., 26.00 25.50 27.00 26.50
Boston, del.......... 26.50 26.00 27.50 27.00
Granite City, 25.00 24.50 25.50 25.00
St. Louis, del....... 25.50 25.00 25.50
Hamilton, O., base 25.00 24.50 25.00
Cincinnati, del ... 25.44 25.61 26.11
Neville Island, Pa., base 25.00 24.50 25.50 25.00
SPittsburgh, del.

No. & So. sides 25.69 25.19 26.19 25.69
Provo, Utah, base . 23.00 22.50 .
Sharpsville, Pa., base 25.00 24.50 25150 25.00
Sparrows Point, base 26.00 25.50

Baltimore, del....... 26.99
Steelton, Pa., Dase ... 25.50 1 26.50
Swedeland, Pa., base 26.00 25.50 27.00 26.50
Philadelphia, del. 26.84 26.34 27.34
Toledo, O., base 25.00 24.50 25.50 25.00
Youngstown, O., base 25.00 24.50 25.50 25.00
Mansfield, O., 26.94 26.44 27.44 26.94

Base grade, silicon 1.75-2.25%; add 50 cents for each additional 0.25%
silicon, or portion thereof; deduct 50 cents for silicon below 1.75% on

foundry iron.

tFor phosphorus 0.70%

or over deduct 38 cents. §For

McKees Rocks, Pa., add .55 to Neville Island base; Lawrenceville, Home-
stead, McKeesport, Ambridge, Monaca, AllQuippa, .84; Monessen, Monon-
gahela City .97 (water); Oakmont, Verona 1.11; Brackenridge 1.24.

Note: Add 50 cents per ton for each 0.50%

thereof over 1.00%.

Nickel differentials; Under 0.50%, no extra; 0.50% t# 0 74% incl
nickel, $1 per ton.

per ton; for each additional 0.25%

Ferromanganese (standard) 78-82%
cl. gross ton, duty paid, eastern,
central and western zones, 5135;
add 56 for packed c.l., 510 for ton,
513.50 less-ton; f.o.b. cars, New
Orleans, $1.70 for each 1%, or frac-
tion contained manganese over 82%
or under 78%; delivered Pittsburgh,
5140.33.

Ferromanganese (Low and Medium

Carbon); per Ib. contained man-
anese; eastern zone, low carbon,
ulk, c.l., 23c; 2000 Ib. to c.l.,
23.40c; medium, 14.50c and 15.20c;
central, low carbon, bulk, c.L,
23.30c; 2000 Ib. to c.l., 24.40c;
medium, 14.80c and 16.20c; west-
ern, low carbon, bulk, c.l., 24.50c,
2000 Ib. to c.l.. 25.40c; medium.
15.75¢c and 17.20c; f.0.b. shipping
point, freight allcaved.

Splegelelscn: 19-21% carlots per
ross ton, Palmerton, Pa. $36; 16-
9%, 535

Electrolytic Manganese: 99.9% plus,
less ton lots, per Ib. 37.6 cents.
Chromium Metal: 97% min. chromi-
um, max. .50% carbon, eastern
zone, per Ib. contained chromium
bulk, c.l., 79.50c, 2000 Ib. to c.l
80c; central, 81c and 82.50c; west-
ern, 82.25c and 84.75c; f.o.b. ship-
ping point, freight allowed.
Ferrocoliunbium: 50-60%, per |Ib.
contained columblum In gross ton
lots, contract basts, R.R. freight
allowed, eastern zone, $2.25; less-
ton lots 52.30. Spot prices 10 cents
Per Ib. higher.
Ferrochrome: High carbon, eastern
zone, bulk, c.l., 13c, 2000 Ib. to
c.l., 13-90c; central, add ,40c and
*65c; western, add Ic and 1.85¢c—
high nitrogen, high carbon ferro-
chrome: Add 5c to all high carbon

March 19, 1945

manganese or portion

$2

High Silicon, Silvery
-6.50 per cent (base)
-7.00. .$31.50 9.01- 9.50.
7.50.. 32.50 9.51-10.00.
. 33.50 10.00-10.50.
. 3450 10.51-11.00.
. 35.50 11.01-11.50.

. Jackson county, O., per gross
ton, Buffalo base prices are $1.25
higher. Prices subject to additional
charge of 50 cents a ton for each
0.50% manganese in excess of
1.00%.
Bessemer Ferrosllicon

Prices same as for high silicon sil-
very iron, plus $1 per gross ton.
(For higher silicon irons a differ-
ential over and above the price of
base grades is charged as well as

o

for the hard chilling iron, Nos. 5
and 6.)
Charcoal Pig Iron
Northern
Lake Superior Furn.

Chicago, del

Southern

Semi-cold blast, high phos.,
f.o.b. furnace, Lyles, Tenn. $28.50

Semi-cold blast, low phos.,
f.o.b. furnace, Lyles, Tenn. 33.00
Gray Forge
Neville Island, Pa. .$24.50
Valley base . 2450

Low Phosphorus

Basing points Birdsboro, Pa..
$30.50; Steelton, Pa., and Buffalo.

. Y. 3050 base; 31.74, del,
Philadelphia.  Intermediate phos.,
Central Furnace, Cleveland, $27.50

Switching Charges: Basing point
prices are subject to an additional

charge for delivery within the
switching limits of the respective
districts.

Silicon Differentials: Basing point
prices are subject to an adgitlonal
charge not to exceed 50 cents a ton
for each 0.25 silicon in excess of
base grade (1.75 to 2.25%).

Phosphorus Differential: Basing
point prices are subject to a reduc-
tion of 38 cents a ton for phos-
for each 0.50% manganese content
in excess of 1.0%.

Ceiling Prices are the aggregate of
(1) governing basing point (2) dif-
ferentials (3) transportation charges
from governing basing point to point
of delivery as customarily computed.
Governing basing point is the one
phorus content of 0.70% and over.

Ferroalloy Prices

ferrochrome prices; all zones; low
carbon eastern, bulk, c.l., max.
0.06% carbon, 23c, 0.10% 22.50c,
0.15% 22c, 0.20% 21.50c, 0.50%
21c, 1.00% 20.50c, 2.00% 19.50c;
2000 Ib. to c.l., 0.06% 24c, 0.10%
23.50c. 0.15% 23c, 0.20% 22.50c,
0.50% 22c, 1.00% 21.50c. 2.00%
20.50c; central, add ,4c for bulk,
c.l. and ,65c for 2000 Ib. to c.l;
western, add Ic for bulk, c.l. and
1.85¢ for 2000 Ib. to c.l.; carload

packed differential ,45c; f.o.b. ship-
ping point, freight allowed. Price*
er Ib, contained Cr high nitrogen,
ow carbon ferrochrome: Add 2c to
low carbon ferrochrome prices; all
zones. For higher nitrogen carbon
add 2c_for each .25% of nitrogen
over 0.75%.

Special Foundry
(Chrom. 62-66%, car. approx. 5-
7%) Contract, carload, bulk 13.50c,
packed 13.95c, ton lots 14.40c, less,
14.90c, eastern, freight allowed, per
pound contained chromium; 13.90c,
14.35¢c, 15.05c and 15.55c central;
14.50c, 14.95c, 16.25c and 16.75c,
western; spot up ,25c.

S(M. Ferrochrome, high carbon:

ferrochrome:

Chrom. 60-65%, sil. 4-6%, mang.
4-6% and carbon 4-6%.) Contract,
carlot, bulk, 14.00c, packed, 14.45c,
ton lots 14.90c, less 15.40c, eastern,

freight allowed; 14.40c, 14.85c,
15.S¢ and 16.05c, central; 15.00c,
15.45¢, 16.75¢c and 17.25c, western;
SEIOt up ,25c; per pound contained
chromium.

S.M. Ferrochrome, low carbon:
(Chrom. 62-66%, sll. 4-6%, mang.

4-6% and carbon 1.25% max.) Con-
tract, carlot, bulk, 20.00c, packed
20.45c, ton lots 21.00c, less ton lots

22.00c, eastern, freight allowed, per
pound contained chromium; 20.40c,
20.85c, 21.65¢c and 22.65c, central,
21.00c, 21.45c, 22.85¢ and 23.85c,
western; spot up ,25c.

SMZ Alloy: (Silicon 00-65%, Mang.
5-7%, zir. 5-7% and iron approx.
20%) per Ib. of alloy contract car-
lots 11.50c, ton lots 12.00c, less
12.50% eastern zone, freight al-
lowed: 12.00c, 12.85¢ and 13.35c
central zone; 14.05¢, 14.60c and
15.10c, western; spot up ,25c.
SUcaz  Alloy: (SIl.  35-40%,
9-11%, alum. 6-8%, zir. 3-5%, tit.
9-11% and boron 0.55-0.75%), per
Ib. of alloy contract, carlots 25.00c,
ton lots 26.00c, less ton lots 27.00c,
eastern, freight allowed; 25.50c,
26.75¢ and 27.75c, central; 27.50c,
28.90c and 29.90c, western; spot up

caL

*25¢C.

Silvaz ~ Alloy: (SIl. 35-40%, van.
9-11%, alum. 5-7%, zir. 5-7%, tit.
9-11% and boron 0.55-0.75%), per

Ib. of alloy. Contract, carlots 58.00c,
ton lots 59.00c, less 60.00c, eastern,
freight allowed: 58.50c, 59.75c¢ and
60.75c, central; 60.50c, 61.90c and
62.90c. western; spot up 'Ac.

CMSZ Alloy 4: (Chr. 45-49%, mang.
4-6%, sil. 18-21%, zir. 1.25-1.75%,
and car. 3.00-4.50%). Contract, car-
lots, bulk, 11.00c and packed 11.50c;
ton lots 12.00c; less 12.50c, eastern,
freight allowed; 11.50c and 12.00c,
12.75¢, 13.25c, central; 13.50c and
14.00c, 14.75c, 15.25c, western; spot

up .25c.

CMSZ Alloy 5: (Chr. 50-56%, mang.
4-6%. sil. 13.50-16.00%, zir. .75-
1.25%, car. 3.50-5.00%) per Ib. of
alloy. Contract, carlots, bulk, 10.75c,
packed 11.25c, ton lots 11.75c, less
12.25c, eastern, freight allowed;

Manganese Differentials: Basing
point prices subject to an additional
charge not to exceed 50 cents a ton
resulting in the lowest delivered
price for the consumer.

Exceptions to Oiling Prices:Struth-
ers Iron & Steel Co. may charge 30
cents a ton in excess of basing point
prices for No. 2 Foundry, Basic
Bessemer and Malleable.” Mystic
Iron Works, Everett, Mass., may ex-
ceed basing point prices by $1 per
ton.

Refractories

Per 1000 f.o.b. Works,

Fire Clay Brick
Super Quality

Net Prices

Pa., Mo., KY., e $66.55
First Quality

Pa., 111, Md., Mo., Ky 52.85

Alabama, Georgia.. 52.85

New Jersey
Ohio

Second Quality
Pa., 111, Md., Mo., Ky..
Alabama, Georgia
New Jersey
Ohio .

Malleable Bung Brick

All Bases . 61.65
Silica Brick

Pennsylvania

Joliet, E. Chicago

Birmingham, Ala..
Ladle Brick

(Pa., O., W. Vji, Mo.)

Dry press

W%e cut

Magueoite
Domestic dead-burned grain»,

net ton f.o.b. Chewelah,
Wash., net ton, bulk... .
net ton, bags

Bade Brick
Net ton, f.o.b. Baltimore, Plymouth
Meeting, Chester, Pa.

Chrome brick
Chem. bonded chrome.
Magnesite brick
Chem. bonded magnesite

Fluorspar

Metallurgical grade, f.o.b. I1L, Ky,
net ton, carloads CaF> content,
70% or more, 533; 65 but less than
70%, $32; 60 but less than 65%
531; less than 60%, 530. (After
Aug. 29 base price any grad* 53a>

11.25¢, 11.75¢ and 12.50c. central;
13.25¢ and 13.75c, 14.50c and 15.00c,
western, spot up ,25c.

Ferro-Boron: (Bor, 17.50%
sil. 1.50% max., alum. 0.50% max.
and car. 0.50% Max.) per Ib. of
alloy contract ton lots, 51.20, lea*
ton lots 51.30, eastern, freight al-
lowed; 51.2075 and 51.3075 central;
51.229 and 51.329, western; spot
add 5c.

Manganeee-Boron: (Mang. 75% ap-
prox., boron 15-20%, Iron 5% max.,
sll. 1.50% max. and carbon 3%
max.), per Ib. of alloy. Contract,
ton lots, 51.89, less, 52.01, eastern,
freight allowed; 51.903 and 52.023

min.,

central, 51.935 and 52.055 western,
*pot up 5c.

Nicfcel-Boron: (Bor. 15-18%, alum.
1% max., sll. 1.50% max., car.
0.50% max.. Iron 3% max., nickel,

balance), per Ib. of alloy. Contract.
5 tons or more, 51.90, 1 ton to 5

tons, 52.00; less than ton 52-10,
eastern, freight allowed; 51.0125,
52.0125 and $2.1125, central;

$1.9445, $2.0445 and 52.1445. west-
ern; spot same as contract.

Chromium-Copper: (Chrom. 8-11%,
cu. 88-90%, Iron 1% max., all
0.50% max.) contract, any quan-
tity, 45c, eastern, Niagara Falls,
N. Y., basis, freight allowed to des-
tination, except to points taking
rate in excess of St. Louis rate, to
which equivalent of St. Louis rate
will be allowed; spot, up 2c.

Vanadium Oxide: (Fused: Vana-
dium oxide 85-88%, sodium oxide,
approx. 10% and calcium oxide
approx. 2%, or Red Cake: Vana-
dium oxide 85% approx., sodium o*c-
ide, approx. 9% and water approx.
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2.5%) Contract, any Quantity, 51-10
eastern, frelght allowed, per pound
vanadium oxide contalned contract,
carlots, $1,105, less carlots 51.108,
central; $1,118 and $1,133, western:
spot add 5c to contracts In all cases.
alcium metal; cast: Contract, ton

lots or more SI.SO,

less, 52.30,

eastern zone, freight allowed, per
pound of metal; $1,809 and $2,309,
Central, $1,849 and $2,349, west-

ern: spot u

O&ilclum- Mrll)ngancse SUlcon: (Cal.

16-20%, man?b 14-18%

53-59%). per

and sll.

of alloy. Contract,

carlots, 15.50c, ton lots 16.50c and
leas 17.000, eastern, freight allowed;
16.00c, 17.35c and 17.85c, central;
18.05¢, 19 10c and 19.60c western;

S(S)Ot up
olclum- SIIIcon CCal.
00-65% and iron 3.00%

30-35%, sll.

max.), per

rb. of alloy. Contract, carlot, lump

13.00c, ton lots 14.50c,

less 15.50c,

eastern, freight allowed; 13.50c,
15.25¢ and 16.25c central; 15.55c,
17.40c and 18.40c, western; spot

up  -25c.

Briquets, Ferromanganese: (Weight
approx. 3 Ibs. and containing ex-
actly 2 Ibs. mans.), per Ib. of bri-

quets. Contract, carlots,

bulk .0805c,
packed ,063c, tons ,0655c,

less ,068c,

eastern, freight allowed; ,063c,
.0655¢c, .0755¢c and .078c, central;

.066c, .0G85C, -0855c
western; spot up ,25c.
Briquets: Ferrochrome,

and .088c,

containing

exactly 2 Ib. cr,, eastern zone, bulk,
c.l., 8.25c per Tb. of bri uets, 2000
Ib. to c.l., 8.75c; central, add ,3c
for c.I. and ,5¢c for 2000 Ib. to c.l.;
western, add ,70c for c.l., and .>e
for 2000 Ib. to c.l.; smeonianganese,

eastern, containing exactly

2 Ib.

manganese and approx. % Ib. sili-
con, bulk, c.l.,, 5.50C, 2000 Ibs. to
¢ 1, 6.30c; central, add .25e for

c.l. and Ic for 2000 Ib. to c.l.; west-
ern, add ,5¢ for c.l., and 2c for
2000 Ib. to c.l.; ferrosllicon, east-

ern, approx. 5 Ib., containing ex-
actly 2 Ib. silicon, or weighing ap-
prox. 2% Ib. and containing exactly

1 Ib. of silicon, bulk, c.l.,

3.35c,

2000 Ib. to c.l., 3.S0c; central, add
1.50c for c.l.,, and ,40c for 2000 Ib.
to c.l.; western, add 3.0c for c.l.

and ,45c for 2000 to c.l.; f.0.b.

Emg point, freight allowed,

ship-

erromolybdecmim: 55-75% per Ib.

contained molybdenum, f.o0.b.
geloth and Washington, Pa.,

nace, any quantity 95.00c.

Lan-
fur-

Ferrophosphorus 17-19%, based on
18% phosphorus content, with unit-

age of $3 for each 1% of
phorus above or below the
gross tons per carload f.0.b.

hos-
ase;
sell-

ers’ works, with freight equalized
with Rockdale, Term.;+ contract

rice $58.50, spot $62.25.

errosllicon: Eastern zone, 90-95%,

bulk, c.L, 11.05c, 2000 Ib.
12 30c; 80-90%, bulk c.l,

2000 Ib. to c.l.,, 9.95c; 75%,

c.l., 8.05c, 2000 Ib. to c.l.,

50%, bulk c.l., 6.65c and 2000 Ib.

to c.l., 7.85c; central 90-95%,
c.l., 11.20c, 2000 Ib. to c.l.,

bulk

80-90%, bulk, c.l.,, 9.05c, 2000 to

c.l., 10.45c; 75%, bulk, c.l.,

2000 Ib. to c.l., 9.05c; 50%

c.l.,, 7.10c. 2000 Ib. to C.L,
western, 90-95%, bulk, c.l.,

bulk,
9.70c;
11.65c,

3000 Ib. to c.l., 15.60c; 80-90%,

bulk, c.l.,, 9.55c, 2000 Ib.

to c.l,

13.50c; 73%, bulk, c.l., 8.75¢c, 2000

OPEN MARKET PRICES,

Following prices are quotatlons developed bX edltors of Steee in the various_centers.
Following p in 1944, issue of Steel.

rices are quo

PHILADELPHIA:

(Delivered consumer’s plant)

No. 1 Heavy Melt. Steel
No. 2 Heavy Melt. Steel
No. 1 Bundles.
No. 2 Bundles.
No. 3 Bundles.
Machine Shop Turnmgs
Mixed Borings, Turnings
Shoveling Turnings....
No. 2 Bushellng -
Billet, Forge Crops-—
Bar Crops, Plate Scrap
Cast Steel..
Punchings..
Eec. Furnace Bundles.
Heavy Turnings ...

Cast Grades

$18.75

(F.0o.b. Shipping Point)

Heavy Breakable Cast
Char?ing Box Cast
Cupola C ast

Unstripped Motor Blocks
Malleable

Chemical Borings

NEW YORK:

(Dealers’ buying prices.)

No. 1 Heavy Melt. Steel
No. 2 Heavy Melt. Steel
No. 2 Hyd. Bundles...
No. 3 Hyd. Bundles..,
Chemical Borings

Machine Turning ...
Mixed Borings, Turnlngs
No. 1 Cupola
Charging Box.
Heavy Breakab
Unstrip Motor BI
Stove P late

CLEVELAND:

(Delivered consumer’s plant)

No. 1 Heavy Melt. Steel
No. 2 Heavy Melt, Steel
No. 1 Comp. Bundles..
No. 2 Comﬁ. Bundles..
No. 1 Busheling ...
Mach. Shop Turnings..
Short Shovel Turnings
Mixed Borings Turnings
No. 1 Cupola Cast..

Heavy Breakable Cast
Cast Iron Borings .
Billet, Bloom Crops...
Sheet Bar Crops ...
Plate Scrap, Punchings
Elec. Furnace Bundles
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11.50-12.00
13.50-14.00
11.50-12.00

BOSTON:

(F.o.b. shipping points)

No. 1 Heavy Melt, Steel $14.06»

No. 2 Heavy Melt. Steel
No. 1 Bundles
No. 2 Bundles
No. 1 Bushellng
Machine Shop Turnmgs
Mixed Borings, Turnings
Short Shovel, Turnings
Chemical Borings -—
Low Phos. Cllpplngs
No. 1 Cast
Clean Auto Cast
Stove Plate
Heavy Breakable Cast

“Inland  base celling;
switching district price 99
higher.

PITTSBURGH:

14.06»
14.06»
14.06»
14.06*
9.06
9.06
11.06»
13.06»
16.56»

Boston
cents

(Delivered consumer’s plant)

Railroad Heavy Melting
No. 1 Heavy Melt. Steel
No. 2 Heavy Melt. Steel
No. 1 Comp. Bundles..
No. 2 Comp. Bundles ..
Mach. Shop Turnings..
Short Shovel, Turnings
Mixed Borings, Turnings
No. 1 Cupola Cast .
Heavy Breakable Cast
Cast Iron Borings
Billet, Bloom Crops
Sheet Bar Crops ...
Plate Scrap, Punchings.
Railroad Specmlues
Scrap Rail

Rail 3 ft. and under...
Railroad Malleable ....

VALLEY:

$21.00
20.00

(Delivered consumer’s plant)

No. 1 R.R. Hvy. Melt.
No. 1 Heavy Melt. Steel
No. 1 Comp. Bundles. .

$21.00
20.00
20.00

Short Shovel Turnings 14.00-14.50
Cast Iron Borings .... 13.00-13.50
Machine Shop Turnings %2 .00-12.50

Low Phos. Plate

MANSFIELD, O.:

1.00-22.00

Delivered consumer’s plant)
Machine Shop Turnings 11.00-12.00

BIRMINGHAM:

(Delivered consumer’s plant

Billet, Forge Crops.

Structural, Plate Scrap
Scrap Rails, Random..
Rerolling Ralls ...
Angle, Splice Bars-——

$22.00
19.00
1S.50
20.50
20.50

to c.l.,, 13.10c; 50%, bulk, c.l.,
7.25¢, 2000 to c.l., 8.75¢; f.0.b. shlp—
ping point, frelght allowed. Prices
er Ib. contained silicon.

ilicon Metal: Min. 97% silicon and
max. 1% iron, eastern zone, bulk,
c.l., 12.90c, 2000 Ib. to 0.1, 13.45c;
central, 13.20c and 13.90c; western,
13.85¢c and 16.80c; min. 96% silicon
and max. 2% lIron, eastern, bulk,
c.l., 12.50c, 2000 Ib. to C.l., 13.10c;
central, 12.80c and 13.55c; western,
13.45¢ and 16.50c f.o0.b. shlppmg
point, freight allowed. Prices per
Ib. contained silicon.

Manganese Metal: (96 to 98% man-
ganese, max. 2% lron), per )b. of
metal, eastern zone, bulk, c.l., 36c,
2000 Ib. to c.l., 38c, central, 36.25c.
and 39c; western, 36.55¢c and 41.05c;
93 to 97% manganese, max. 2.50%
Iron, eastern, bulk, c.l., 34c; 2000
c.l.,, 35c; central, 34.25c and 36c;
western, 34.55¢ and 38.050; f.o0.b.
shipping point, freight allowed.
Ferrotungsten: Carlots, per Ib. con-
tained tungsten, $1.90.

Tungsten Metal Powder: 98-99%
per Ib. any quantity $2.55-2.65.
Ferrotltanlum: 40-45%, R.R. freight
allowed, per Ib. contained titanium;
ton lots $1.23; less-ton lots $1.25;
eastern. Spot up 5 cents per Ib.
Ferrotltanlum: 20-25%, 0.10 maxi-
mum carbon: per Ib, contained ti-
tanium; ton lots $1.35; less-ton lots
S1.40; eastern. Spot 5 cents per Ib.
higher.

Iligh-Carbon Ferrotltanlum: 15-20%
contract basis, per gross ton, f.o.b.
Niagara Falls, N. Y. freight al-
lowed to destination east of Missis-

5|pp| River and North of Baltimore
nd St. Louis, 6-8% car
3 3% carbon $157.50.

Carbortam:

net
Susp

bon $142.50;

Boron 0.90 to 1.15%,

ton to carload, 8c Ib. F.O.B

ension Bridge, N.

lowed same as high-c

titan

Bort
45¢

Ferrovanodium:

ium.
am: Boron 1.5-1.9
Ib., less ton lots 5

Y., frt. al-
arbon ferro-

%, ton lots
Oc Ib.

35-55%, contract

basis, per Ib. contained vanadium,

f.0.b.

fre
grad

of a

bulk,

. producers plant
ight allowances;

with usual
open-hearth

e $2.70; special grade $2.S0;
hlghly-special grade $2.90.
Zirconium Alloys: 12-1

5%, per Ib.

lloy, eastern, contract, carlots.

4,60c, packed 4.80c, ton lots

4.80c, less tons 5c, carloads bulk,

per

$107.

gross ton $102.
50; ton lots $108;

50; packed
less-ton lot«

$112.50. Spot Uc per ton higher.
Zirconium Alloy: 35-40%, Eastern,

cont

ract basis,

carloads in bulk or

package, per Ib. of alloy 14.00c;
gross ton lots 15.00c;
16.00c. Spot Vi cent h

Alsifor:  (Approx. 20%

40%

sis f.o.b. Niagara Falls,

Ib.
cent

Slmanal:

silicon, 40% Iron

5.75c; ton lots 6.5
hi?her

n., Al.) Contract, frt.

St.
lots
0.25¢

Louis rate, per Ib.

8c; ton lots 8.75c;

less-ton lots
igher.

aluminum,
contract ba-
N. Y., per
Oc. Spot M

(Approx. 20% each SI.,

all. not over
alloy; car-
less ton lots

Borosil: 3 to 4% boron, 40 to 45D
Si., 56.25 Ib. cont. Bo.,
O., freight not exceeding St. Louis

rate

allowed.

f.o.b. Philo,

IRON AND STEEL SCRAP

Quotations are on gross tons.

Solid Steel Axles 24.00
Cupola Cast 25'99
Stove Plate

Lone Turnings 8.50- 9.00
Cast Iron Borings 8.50- 9.0
Iron Car Wheels 16.50-17.00
CHICAGO:

(Delivered consumer’s plant)
No. 1 R.R. Hvy. Melt. $19.75
No. 1 Heavy Melt, Steel 18.75
No. 2 Heavy Melt. Steel 18.75
No. 1 Ind. Bundle*.... 18.75
No. 2 Dir. Bundles.... 16.25-16.75

Baled Mach. Shop Turn. 16.25-16.75
No. 3 Galv. Bundles.. 14.25-14.75
Machine Turnings .... 9.00- 9.50
Mix. Borings, Sht. Turn.  9.00- 9.50
Short Shovel Turnmgs 9.00- 9.50

Cast Iron Borings 9.00- 9.50
Scrap Ralls......... 20.25
Cut Rails, 3 feet 22.25
Cut Ralls 18-Inch 23.50
Angles, Splice Bars ... 22.25
Plate Scrap, Punching* 21.25
Railroad Specialties... 22.75
No. 1 C . 20.00
R.R. Malleable 22.00

(Cast grades f.o.b. shlppmg point,
railroad grades f.o.b. tracks)

BUFFALO:

(Delivered consumer’* plant%
No. 1 Heavy Melt. Steel $19.25
No. 2 Heavy Melt. Steel 19.25
No. 1 Bundles.. 19.25
No. 2 Bundle*.. 19.25
No. 1 Bushellng.. 19.25
Machine Turnings 12.75-13.25

Short Shovel Turnings 14.75-15.25
Mixed Borings. Turn. 12.75-13.25

Cast lron Borings..... 13.75-14.25
Low Phos. 21.75
DETROIT:

(Dealers’ bHylng prices)
Heavy Melting Steel.. $17.32
No. 1 Busheling....... 17.32
Hydraulic Bundles ... 17.32
Flashings .o 17.32
Machine Turnings ... 9.00- 9.50
Cast Iron Borings ... 10.00-10.50
Short Turnings . 11.00-11.50
Low Phos Plate 19.83

No. 1 Cast 20.00
Heavy Breakable Cast 13.50-14.00

ST. LOUIS:

(Delivered consumer's plant)
Heavy Melting ... $17.50
No. I Locomotive Tires 20.00
Misc. Ralls .o 19.00
Railroad Springs 22.00
Bundled Sheets 17.50
Axle Turnings 17.00

Mac

Rerolling Ralls

hine Turnings

Steel Car Axles ...

Stee

| Rails, 3 ft.

Steel Angle Bars ...
Cast Iron Wheels

No.
Rail

Breakable C ast..
Stove Plate
Grate Bars

1 Machinery Cast
road Malleable....

Brake Shoes
(Cast grades f.o.b. shi
Stove Plate

CIN

CINNATI:

For complete OPA celling price schedule refer to page 158

7.50- S.50
21.00
21.50-22.00
21.50

21.00

ipping pomt?j

(Delivered consumer’s plant)

No. 1 Heavy Melt, Steel $15.50
No. 2 Heavy Melt. Steel 18.50
No. 1 Comp. Bundles.. 38.50
No. 2 Comp. Bundles.. 18.50
Machine Turnings -—- 7.50- 8.00
Shoveling Turnings 9.50-10.00
Cast lIron Borings......... 9.50-10.00
Mixed Borings, Turnings  8.50- 9.00
No. 1 Cupola Cast .... 20.00
Breakable Cast 16.50
Low Phosphorus 21.00-21.50
Scrap Ralls 20.50-21.00
Stove Plate 16.00-16.50
LOS ANGELES:

(Delivered consumer's plant)
No. 1 Heavy Melt. Steel $14.00
No. 2 Heavy Melt. Steel 13.00
No. 1, 2 Deal. Bundles 12.00
Machine Turnings .... 4.50
Mixed Borings, Turnings 4.00
NO. 1 Castumnnnn 20.00

SAN FRANCISCO:
(Delivered consumer’» plant)

No.
No.
No.
No.
No.
Mac

Bar

Cast Steel

Cut

1",

1 Heavy Melt. Steel
2 Heavy Melt. Steel
1 Bushellng ..........
1. No. 2 Bundles. .
3 Bundles ...
hine Turnings

Billet, Forge Crops- -

Crops, Plate

Structural, Plate
under ...

Alloy-free Turnings...

Tin
No.
Iron,
No.

Can Bundles ...
2 Steel Wheels-——
Steel Axles .
2 Cast Steel

Uncut Frogs Swltche*

Scra
Loco

‘?W *«ve Tires”




NONFERROUS METAL PRICES

CATIotr $260¢, Be). "donhaligsfrem SEedsoesy én

5 .
carload” 1085(}er 999 ﬁys a?c 500- |909r9 ??99 ,Ibs
2c. CastlnE, 11.75c, refinery for 2@ 600 Ibs.,
more, 12. 00c less than 20,000 |

Including 25 cents

Brass Ineot: Carlot prices,
add 14c for

Fer hundred freight allowance;
ess than 20 tons; S5-5-5-5 (No 115) 13 00ce
88-10-2 (No. 215) 16.50c; SO-IdIO (No " 5)
15.75c; Navy G (No. 225) 16.75c; Navv M

\0.00c24Ran d4eRE bPbRZe L(NE!1930) 1075405

Zlllc.: PSIS e western 8.25c, selectEB.B‘SStc,

brass
special 8.50c, intermediate 8.75c, Louis

for carlots For 20,000 Ibs. to carlots add
0.15c¢; 10,000-20,000 0.25c; 2000-10,000 0O 40c-
under 2000 0.50c.

Lead; Common 6.35c, chemical, 6.40c, corrod-
ing, 6450 E. St. Louis for carloads add 5
points for Chicago, MInneapolls-St. Paul Mil-
waukee-Kenosha districts; add 15 points for
Cleveland-Akron-Detroit area, New Jerse

New York state, Texas, Pacific Coast, Rlch-
mond, Indlanapolis-Kokomo; add 20 points for
Birmingham, Connecticut, Boston-Worcester-
Springfield, New Hampshire, Rhode Island.

99% plus. Ingots 15.00c
i“ " Piss 14.00c del.; metallurgical 94% min.
13.50c del. Base 10,000 Ibs. and over: add V>c
2000-9999 Ibs.; Ic less than 2000 Ibs.

Primary Aluminum:

Secondary Aluminum: All grades 12.50c per Ib.
except as follows: Low-grade piston alloy ENO
122 type) 10.50c; No. 12 foundry alloy (No"
2 grade) 10.50c; chemical warfare service
ingot (92%% plus) 10.00c; steel deoxidizers
m notch bars, granulated or shot, Grade 1

U-00c, Grade 2 (92-95%) 9.50c to
9.75c, Grade 3 (90-92%) 8.50c to 8.75c, Grade
4 (85-90%) 7.50c to 8.00c; any other Ingot
containing over 1% iron, except PM 754 and

hardness, 12.00c. Above prices for 30,000 Ib
add 10,000-30,000 Ib.; %c 1000-
10,000 Ibs.; Ic less than 1000 Ibs.” Prices In-

clude freight at carload rate up to 75 cents
per %undere%. P

Magnesium: Commercially pure (99. 8%2 stand-
ard Ingots (4-notch, 17 1bs 20.50c Ib., add

Ic for special shapes and srzes Allo%/ mgots
incendiary bomb alloy, 23.40c; 0 magL
nesmm-aluminum, 23.75¢; ASTM  B93-41T

Nos. 2, 3, 4, 12, 13, 14, 17, 23.00c; Nos. 4x’
n VviiSr i7X- 25-00c; ASTM B107-41T, or
No- 8X, 23 00c; No. 18, 23.50c; No

rax, 20.00c. Selected crystals
crowns, and muffs, including all packing
screening, barrelling, handling, and other
preparation charges, 23.50c. Prices for 100
bs. or more; for 25-100 Ibs., add 10c- for

;g an e!?@ qzuoagr‘m'tdyoe%gr 5¥d bl‘)re|gha'[h°a)l
lowed all other alloys for 500 Ibs. or more.

magnesmm

Tin: Prices ex-dock, New York in 5-ton lots.
Add I_cent for 2240-11,199 Ibs., ly,c 1000-2239.
-%c 000-999, 3c under 500. Grade A, 99 8%
or higher (includes Straits), 52.00c; Grade B
99.8% or higher, not meeting specifications
for Grade A, with 0.05 per cent maximum
arsenic, 51.87%c; Grade C, 99.65-99.79% incl
51.62%c; Grade D, 99.50-99.64% Inch, 51.50c:
Grade E, 99-99.49% incl. 51.12%c; Grade F.
below 99% (for tin content), 5L00c.

bulk carlots f.o.b La-

Antimony: American,
and 99.8% and

redo, Tex., 99.0% to 99.8%
oyer but not meeting specifications below,
14.d0c; 99.8% and over (arsenic, 0.05%, max
and other impurities, 0.1%, max.) 15.00c. On
producers' sales add i4c for less than carload
t010.000 Ib.; %c for 9999-224-1b.; and 2c for
223 Ib. and less; on sales by dealers, distribu-
Eprsl and jobbers add y,e, Ic, and 3c, respec-
ively.

Nickel:
refinery 35.00c Ib.;
electrolytic cathodes 36.00c;
or ingot for additions to cast iron,
Monel shot 28.00c

Mercury: OPA ceiling prices per 76-lb. flask
f.o.b. point of shipment or entry. Domestic
produced In Calif., Oreg., Wash., Idaho, Nev,,
Ariz., 5191; produced In Texas, Ark. 5193-
Forelgn, produced in Mexico, duty paid, 5193.
Open market, spot. New York, nominal for 50
to 100 fiasks; 5165 to 5168 In smaller quantities

Electrolytic cathodes, 99.5%, f.0.b.
pig and shot produced from
"F" nickel shot
34.00c:

Arsenic: Prime, white, 99%, carlots, 4,00c Ib.
Beryllium-Copper: 3.75-4.25% Be., 517 Ib. con-
tained Be.

Cadmium: Ears, ingots, pencils, pigs, plates,
rods, slabs, sticks and all other “regular”
straight or fiat forms 90.00c Ib., del.; anodes.
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balls, discs and all other special or patented
shapes 95.00c Ib. del.

?1*0 Uii, 97:fI9%; 51-50 15. for 550 Ib. (bbh);
10CUb (case); 51.57 Ib. under

Indium: 99.9%, $7.50 per troy ounce.

Gold: U. S. Treasury, $35 per ounce.

Silver: Open market, N. Y. 44.75c per ounce.
Platinum: $35 per ounce.

Iridium: $165 per troy ounce.

Palladium: $24 per troy ounce.

Rolled, Drawn, Extruded Products

product prices based on

iirMper~and brass
Freight prepaid on

100 Ibs. Coornrr]noreo)r copper.

19 48c-

yellow brass
21.28c-

Sheet: Copper 20.87c;
commerclal bronze, 90%  21.07c, 95%
red brass, 80% 20. 15c, 85% 20.36¢c; phosphor
bronze, Grades A and B 5% 36.25¢c; Everdur
Herculoy, Duronze or equiv. 26.00c; naval
brass 24.50c; manganese bronze 28.00c; Muntz
metal 22.75¢; nickel silver 5% 26.50c.

Bods: Copper, hot-rolled 17.37c, cold-rolled
18.37c; yellow brass 15.01c; commercial bronze
90% 21.32c, 95% 21.53c; red brass 80%
20.40c, 85% 20.61c; phosphor bronze Grade
A, B 5% 36.50c; Everdur Herculoy, Duronze
or equlv. 25.a0c; Naval brass 19,12¢; manga-
nese bronze 22.50c; Muntz metal 18.87¢; nickel
silver 5% 26.50c.

Seamless Tubing: Cogper 21.37c; yellow brass
22.23c; commercial bronze 90% 23.47c; red
brass 80% 22.80c, 85% 23.01lc.

Extruded Shapes: Copper 20.87c; architectural
bronze 19.12c; manganese bronze 24.00c,
Muniz metal 20.12c; Naval brass 20.37c.

Yellow brass 27.98c;

Angles and Channels:
95% 29.78c;

commercial bronze 90% 29.57c,

red brass 80% 28.65c, 85% 28.86¢.

Copper Wire: Soft, f.o.b. Eastern mills,
carlots 15.37 ¢, less-carlots 15.87%c; weather-
roof, f.o.b. Eastern mills, carlots 17.00c,
ess-carlots 17.50c; magnet, delivered, carlots
17.50c, 15.000 Ibs. or more 17.75c, less car-
lots 18.25c.

Aluminum Sheets and Circles: 2s and 3s, fiat,

mill finish, base 30,000 Ibs. or more; del.;
sheet widths as Indicated; circle diameters 9"
and larger:
Gage Width Sheets Circles
,249"-7 12"-48" 22.70c 25.20c
8-10 12"-48" 23.20c 25.70c
11-12 26"-48" 24.20c 27.00c
13-14 26"-48" 25.20c 28.50c
15-16 26"-48" 26.40c 30.40c
17-18 26"-48" 27.90c 32.90c
19-20 24"-42" 29.80c 35.30c
21-22 24"-42" 31.70c 37.20c
23-24 3"-24" 25.60c 29.20c
Lead Products: Prices to jobbers; full sheets

9.50c; cut sheets 9.75c; pipe 8.15c, New York;

8.25c, Philadelphia, Baltimore, Rochester and
guffalo; 8.75c¢, Chicago, Cleveland, Worcester,
oston.

Sheet f.o.b. mill, 13.15¢c; 36,000

Zinc products:
Ribbon and strip

Ibs. and over deduct 7%.

12.25¢, 3000-Ib. lots deduct 1%, 6000 Ibs. 2%
9000 Ibs. 3%, 18,000 Ibs. 4%, carloads and
over 7%. Boiler plate (not over 12") 3 tons

and over 11.00c; 1-3 tons 12.00c; 500-2000 Ibs.
12.50c; 100-500 Ibs. 13.00c; under 100 Ibs.
14.00c. Hull plate (over 12") add Ic to boiler
plate prices.

Plating Materials

Chromic Acid: 99.75%, flake, del., carloads

16.25c; 5 tons and over 16.75c; 1-5 tons 17.25c;

400 Ibs. to 1 ton 17.75c; under 400 Ibs. 18.25c.

Copper Anodes: Base 2000-5000 Ibs., del.; oval

%;:?720 untrimmed 18.12c; electro-deposited
.37c.

Copper Carbonate: 52-54% metallic CU, 250 Ib.
barrels 20.50c.
Ip Cyanide; 70-71% cu, 100-Ib. kegs or
bls. 34.00c f.o.b. Niagara Falls.

Sodium Cyanide: 96%, 200-Ib. drums 15.00c;

10,000-Ib. lots 13.00c i.o.b. Niagara Falls.
Nickel Anodes: 500-2999 Ib. lots; cast and
carbonized 47.00c; rolled, depolarized

roiled
48.00c.

Nickel Chloride: 100-lb. kegs or 275-lIb. bbls.

18.00c Ib., del.

Tin Anodes: 1000 Ibs. and over 58.50c, dal.;
500-999 59.00c; 200-499 59.50c; 100-199 61.00c.
Tin Crystals 400 Ib. bbls. 39.00c f.0.b. Gras-
selli, N. J.; 100-lb. kegs 39.50c.

Sodium Stannate: 100 or 300-lb. drums 36.50c,
del.; ton lots 33.50c.

Zinc Cyanide: 100-Ib. kegs or bbls.33.00c
f.o.b. Niagara Falls.

Brass Mill Allowances: Prices for less than

15,000 Ibs. f.o.b. shipping point. Add 74c for

15,000-40,000 Ibs.; Ic for 40,000 Ibs. or more.
Scrao MetaU
P 1S

Clean Rod Clean

Heavy Ends Turnings

Copper 10.250 9.500’

Tinned Copper 9.625 9.875

Yellow Brass 8.375 7.875
Commercial bronze

9 . 9.125 8.625

. 9.250 8.750

6 . 8.875 8.375

Red Brass, 80% 9.125 8.875 8.375

Muntz metal . . 7.750 7.250

Nickel SIl., 5% ... . 9.000 4.623

Phos. br., A, B, 5%.. 11.000 10.750 9.750

Herculoy, Everdur or

equivalent . 10.000 9.250

Naval brass . 8.000 7.500

Mang. bronze.. 8.250 3.000 7.500

Other than Braes Mill Scrap: Prices apply on
material not meeting brass mill specifications
and are f.o.b. shipping paint; add %c for
shipment of 60,000 Ibs. of one group and Uc
for 20,000 Ibs. of second group shipped in
same car. Typical prices follow;

(Group 1) No. 1 heavy copper and wire, No.
1 tinned copper, copper borings 9.75c; No. 2

copper wire and mixed heavy copper, copper
tuyeres 8.75c.

Groug 2) soft red brass and borings, alumi-
num bronze 9.00c; copper-nickel and borings
9.25c; car boxes, cocks and faucets 7. 75c; bell
metal 15.50c; babbit-lined brass bushings
13.00c.

(Group 3) zincy bronze borings, Admiralty

condenser tubes, brass pipe 7.50c; Muntz metal
7.00c; yellow brass 6.25c;
manganese bronze (Iead 0.00%-0.40%) 7.25c,
(lead 0.41%-1.0%) 6.25c; manganese bronze
borings (lead 0.00- 040%) 6.50c, (lead 0.41-
1.00%) 5.50c.

Aluminum Scrap: Prices f.o.b. point of ship-
ment, respectively for lots of less than 1000
Ibs.; 1000-20,000 Ibs. and 20,000 Ibs. or more,
plant scrap only. Segregated solids: S-type al-
loys (2S, 3S, 17S, 18S, 24S, 32S, 52S) 9.00c,

condenser tubes

10.00c, 10.50c; All other high grade alloys
8.50c, 9.50c, 10.00c; low grade alloy* 8.00c,
9.00c, 9.50c. Segregated borings and turnings;

Wrought alloys (17S, 1BS, 32S, 52S) 7.50c,
8.50c, 9.00c; all other high grade alloys 7.00c,
8.00c, 8.50c; low grade alloys 6.50c, 7,50c,
8.00c. Mixed plant scrap, all solids, 7.50c,
8.50c, 9.00c; borings and turnings 5.50c, 6.50c,
7.00c.

Bead Scrap: Prices f.o.b. point of shipment.
For soft and hard lead, including cable lead,
deduct 0.55c from basing point prices for re-
fined metal.

Zinc Scrap: New clippings, old zinc 7.25c f.o.b.
point of shipment; add %-cent for 10,000 lIbs,
or more: New die-cast scrap, radiator grilles
4.95c, add 20,000 or more. Unsweated zinc
dross, die cast slab 5.80c any quantity.

Nickel, Monel Scrap: Prices f.o.b. point Of
shipment; add %c for 2000 Ibs. or more of
nickel or cupro-nickel shipped at one time and
20,000 Ibs. or more of Monel. Converters
(dealers) allowed 2c premium.

Nickel: 98% or more nickel and not over %%
copper 26.00c; 90-98% nickel, 26.00c per Jb.
nickel contained.

Cupro-nickel: 90% or more combined nickel
and copper 26.00c per Ib. contained nickel,
glus 8.00c per Jb. contained copper; less than
0% combined nickel and copper 26.00c for

contained nickel only.

1 castings, turnings 15.00c; new

soldered sheet 18.00c.

Monel: No.
clipping 20.00c;
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Sheets, Strip
Sheet & Strip Prices, Page 176

Sheet demand shows no sign of slack-
ening and cancellations in response to
the WPB appeal have not yet developed
to important degree. Little hot-rolled
material is available before September,
most makers being sold into fourth quar-
ter. In cold-rolled some mills can offer
nothing before December and some are
sold for the year. Stainless sheets can
be bought for June and July. Urgent
sheet needs can be met only by direc-
tives, which are being used more spar-
ingly than recently.

New York — While demand is still
heavy, a little less pressure is being not-

cd in sheets. Cancellations of tonnage
not needed, in line with the War Produc-
tion Board’s recent request, have so far
been relatively few in this district. How-
ever, trade leaders believe that within
another two weeks or so there will be
considerable response to this appeal,
which was the first of this kind in almost
two years, or since the WPB inaugurated
its share-your-steel drive.

Meanwhile, delivery schedules are
more extended. A few producers still
have a little hot-rolled, in lighter gages,
available for shipment in September,
but most sellers are now well sold into
fourth quarter. This also is true of
cold-rolled sheets, various sellers having
nothing to offer before December and

Long curly turnings of high or low carbon
steel, alloy steel or brass are readily reduced

to "chips"
Crusher.

by the American Ring Turnings
Because they are easier to handle,

require less storage space, and are easier to

ship, these "chips" bring a higher price.

Our

crushers are built in various sizes, to suit var-

ious needs.

Our literature will interest you; it
is sent free on request.

LU

€9

AMERICAN PULVERIZER COMPANY

1539 Macklind Ave., St.

182

Louis 10, Mo.

Representatives in Principal Cities

in a few instances are actually sold out
for the year. Galvanized sheet deliveries
are now generally being quoted for fourth
quarter, with only some scattered ton-
nage available in September, and with
at least two sellers having nothing to
offer before February. Stainless steel
sheets are being quoted for shipment in
late June and July.

Silicon sheet deliveries cover a wide
range, with high-silicon grades available
in September in hot-rolled and in No-
vember in cold-rolled. Much of the
high-silicon cold-rolled sheets are going
into radar work. Deliveries on low-
silicon sheets are even more extended,
with hot-rolled being offered in late
October and November and cold-rolled
in at least one or two instances in Jan-
uary and February.

Substantial tonnage has been placed
recently for insecticide bombs. Until re-
cently hot-rolled sheets were purchased
for these bombs because of better deliv-
eries but practically all orders now for
this purpose are for cold-rolled sheets
because of their better drawing qualities.
Substantial tonnage of heavy gage hot-
rolled sheets is now being figured for
bolted oil tanks, some running up to as
high as 1000 barrels capacity. These
tanks are for the armed forces, with the
program extending over a period of five
months.

Chicago — The sheet situation grows
more critical. Vacancies created by can-
cellations must be held for filling by
WPB. Urgent requirements can be met
only by directives, which already are
so numerous as to upset mill schedules
badly. Cancellations are in small vol-
ume, making the outlook doubtful for
about 250,000 tons which the govern-
ment has not succeeded in placing. One
district sheetmaker has booked nearly
19,000 tons of 10-gage hot-rolled sheets
for landing mats from a local fabricator,
with delivery scheduled in fourth quar-
ter this year and first quarter, 1946. An
additional 15,000 tons from the same
source, needed for earlier delivery, could
not be accepted by this mill.

Cincinnati — Ohio river flood to a
higher stage than originally anticipated
also caused loss of more steel output
and more sheet tonnage than by initial
estimates. Andrews Steel Co., Newport,
has not yet resumed and some other
curtailments were the result of precau-
tions, absenteeism, and transportation
difficulties. Despite check on directives,
mill schedules are loaded to December
on hot-rolled, November on cold-rolled.
Small tonnages of galvanized and long
temes are available for August delivery.

St. Louis — Heavy sheet demand con-
tinues but producers believe declining
shipbuilding activity will release some
capacity from plates by the end of
June. Manpower shortage, estimated at
20 to 30 per cent, is worse rather than
better, and is shown particularly in main-
tenance, causing unusual delays. Direc-
tives on sheets and strip are increasing
and upsetting schedules further. WPB
is canvassing mills in an effort to obtain
open tonnage for needed items without
directives. Indications are for a bet-
ter situation soon.

Pittsburgh — There is apparently no
hope for early reshuffling of the sheet
situation which might lead to a more
equitable distribution. Mills have made
little if any gains against the backlog,
and shipments are about 30 days behind
schedule at most points. The freeze or-
der may help but it is too early to have
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had any effect. Cancellations at the mo-
ment are practically nonexistent. Sub-
stantial tonnage is taking advantage of
the extended period now permitted, and
placements for March, 1946, are on the
increase.

Cleveland — Demand for strip and
sheets continues heavy although the
number of directives has declined. As
an alternative mills are referring claimant
agencies to the WPB Steel Division, for
it is recognized as the only source of
complete information on the overall pic-
ture. Some sellers still promise late
third quarter delivery on hot and cold-
rolled sheets, but in most instances sched-
ules are extended into November, and
on galvanized into first quarter, 1946.

Bars
Bar Prices,

Steel
Page 176

Pressing needs of arms and ammuni-
tion programs are extending delivery
dates on steel bars, notably on larger
sizes, with deliveries on smaller rounds
also going further into the future. Cold-
drawn material is most extended, par-
tially due to difficulty in obtaining hot-
rolled carbon material. Alloy bars are
less delayed than carbon bars. Deliv-
eries on carbon bars’ range from August
to the end of the year.

New York — Cold-drawn bar proc-
essors are quoting late in the year on
larger rounds. This is ascribed not only
to heavy requirements for certain pro-
grams, such as rockets, but also to diffi-
culty in getting hot carbon bars because
of demand for heavy artillery shells. It
appears that cold drawers are having
difficulty promising anything larger than
IMi inch rounds before late in fourth
quarter, at least as far as carbon bars
are concerned.

At the same time promises on smaller
sizes are well extended, due in particular
to demands from the bearing industry
and from manufacturers of gun parts and
shell and bomb components. The small
arms ammunition program is being accel-
erated and is taking considerably more
small bessemer stock. Most promises on
medium and small sizes run late in third
quarter, and in some cases even beyond.
Alloy drawn bar schedules are not quite
so extended, even some of the larger
specifications being available as early as
August. However, backlogs are still ac-
cumulating, especially as a result of de-
mands from the aircraft industry.

Hot carbon bar deliveries run generally
from August to late in the year, depend-
ing much upon size and the position of
individual mills.

Boston — Although more extended,
alloy bars are available ahead of carbon
on most sizes, but the gap has narrowed.
Buying has eased from the recent peak,

which involved directives; fabricators
have covered against war contracts,
which are less in number. Filling steel

requirements to meet new contracts is
difficult with mill deliveries well into
third quarter, warehouses are in a less
favorable position to meet demands with
inventories unbalanced and distributors
are pressing for deliveries. Although a
substantial part of the shell program
takes seamless tubing, shell steel deliv-
eries will be notably heavier next quar-
ter. Forge shop consumption is near the
limit of manpower. Considerable bar
tonnage is on mill books without direc-
tives for third quarter delivery, but how
much of this can be eliminated is ques-
tionable for most is tied directly into

March 19, 1945

urgent war programs.

Chicago — Bar situation, both carbon
and alloy, becomes more complicated,
due partly to heavy overall demand, and
partly to growing pressure of the shell
and rocket program. Reports are heard
of plans for installing additional shell
and rocket making facilities. It is es-
timated that about 10 per cent of steel
capacity for second quarter is earmarked
for these essential military items.

St. Louis — Pressure for merchant
bars is unrelieved and capacity is cov-
ered by directives, with no improvement
in sight. Increased needs for the bomb
program are expected. Frequent changes
by the Army and Navy in types of mu-
nitions tends to upset schedules.

Philadelphia — Mill deliveries on alloy

bars continue to expand. Most producers
now can promise little before August on
electric furnace alloys and little before
September and October on open-hearth
alloys. On some larger sizes some pro-
ducers are booked well over the remain-
der of the year on open-hearth grades.

Pittsburgh — Continued flow of new
business builds backlogs higher on all
mills. Little tonnage is available for
the balance of this year in most items,
with large rounds and cold-finished prob-
ably in the worst shape. Cold-finished
bar situation has been aggravated by new
long term procurement of fuse parts for
artillery and bombs, with the result that
screw machine operators holding these
long term contracts have found it diffi-
cult or impossible to place their require-
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fhents oh cold-finished bars.

Cleveland — Most steel requirements
for rockets, heavy shells, large trucks
and tanks is centered in special alloys
and carbon hot-topped steels. Large
rounds are obtainable only in late fourth
quarter, while in a few instances pro-
ducers are booked solidly into next year.

Steel Plates

Plate Prices, Page 177

March plate production, estimated at
more than 800,000 tons, is expected to
be the largest of the year, diminution
after the middle of the year being fore-
seen. Maritime Commission needs are
dwindling and navy requirements, while

large, are spread over several months.
Strip mills are being progressively re-
lieved of their plate load to resume
sheet and strip production as labor be-
comes available for that purpose.

New York — Plate production this
month, well over 800,000 tons, should be
the heaviest for the year, in the opinion
of trade leaders. Output during the en-
suing three months should not be far be-
low, probably averaging around 800,000
tons, but there is little likelihood of any
one of the three months equaling current
output. Prospects for the last half are
for still lower average. This is expected
particularly in view of the drop in mari-
time work which is likely to develop by
that time. The Maritime Commission’s
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requirements in second quarter should
not run much more than 650,000 tons,
whereas its needs in the third quarter
may not amount to more than a third that
amount.

Miscellaneous demands also are ex-
pected to taper, although navy require-
ments may be sustained for a while. The
latest naval program involving 83 com-
bat ships will require a substantial ton-
nage. However, the program extends
over so many months, running until the
end of 1947, according to present sched-
ules, that tonnage will be spread out
rather thinly.

Meanwhile an increasing tonnage is
being diverted from strip mills to regu-
lar plate producers, as fast as adequate
manpower is available to conduct the
additional processing that is required on
sheets and strip. It is estimated in some
quarters now that not more than about
150,000 tons of plates are being pro-
duced monthly on strip mills at this time.
This would represent a drop of more
than 400,000 tons from the peak of plate
production on strip mills, reached possi-
bly late last spring or early summer, a
peak that represented almost half the
plate tonnage then produced.

Whereas early in the year, when the
Maritime Commission's latest program
of 226 ships was inaugurated, it was
«expected that the peak of plate require-
ments would be reached in March with
a sharp decline in the schedules for
the remaining five months which the pro-
gram had to run, it now appears that roll-
ing of these plates for at least the re-
mainder of this half will be on a more
graduated scale, with less of this par-
ticular tonnage being rolled in March
than originally expected and more in
the succeeding months. At one time re-
cently there was talk of an additional
program of 200 ships being formulated
However, all signs at present point to
this second program being dropped.

Boston — Slackening demand for
plates for shipbuilding is not replaced
in other directions; only yards with navy
contracts promise sustained tonnage be-
yond second quarter. Others have mill
orders for completion of current contracts
and buying has slowed materially, in-
cluding repair tonnage. Industrial de-
mand, including heavy fans, blowers and
electrical equipment, is fairly well sus-
tained. Structural fabricating shops,
with one or two exceptions having navy
subcontracts, are taking few plates; de-
liveries range from June into third quar-
ter, but pressure has eased materially.

Pittsburgh — Despite the fact that
most shipyards have reduced tonnage
commitments considerably, a fairly large
volume of plate tonnage is coming in.
January plate production is reported only
slightly better than 50 per cent of ca-
pacity and Februaiy on about the same
level. This represents augmented ca-
pacity and all stripsheet mills are now
off the plate program and trying to make
headway against the heavy backlogs of
light-gage flat-rolled products. This re-
duces substantially the potential plate
capacity, but nevertheless total plate de-
mand could be increased somewhat with-
out requiring the use of any sheet mills.

St. Louis — Virtually all plate capaci-
ty continues devoted to shipbuilding,
plus much of the converted sheet mill ca-
pacity. Expectation is that by the end
of June the situation will be better and
deliveries will not be extended so far.
At present mills are sold practically for
the entire year. Lack of labor is appar-

/TEEL



ent in plate mills, one plant now employ-
ing 1500 reporting need for 500 more
workers.  With mills pressed to capacity
maintenance is difficult with present
crews, causing delays from breakdowns.

Chicago — At its present level, plate
production is causing no serious trouble.
Schedules are comfortable, as compared
with a year ago, and new shipbuilding
programs are of relatively small size and
sufficiently spread over this year and
next as not to be aggravating. However,
plate load has not yet receded to the
point where any considerable amount of
continuous mill capacity can be utilized
for rolling sheets. Plate situation here
has been helped to some extent by trans-
fer of some orders to less heavily booked
mills in other districts.

Philadelphia — While down substan-
tially from the alltime peak of March,
1944, when 1,200,000 tons were pro-
duced plate production this month of
possibly 850,000 tons is expected to be
the highest this year, with third and
fourth quarters dropping somewhat. The
Navy has announced award of two 45,-
000-ton aircraft carriers to Newport
News Shipbuilding & Dry Dock Co.,
Newport News Va., two 27,500-ton car-
riers to Norfolk yard and eight escort
aircraft carriers to the Henry Kaiser yard
at Vancouver, Wash. Several hundred
tons of plates have been placed for 50
steam locomotives for the Pennsylvania
railroad. Plates can be had for June de-
livery, though one large producer is sold
solidly into July.

Wire
Wire Prices, Page 177

Chicago — Shortage of cement coated
nails, used in crating and boxing, has
become so acute that in some instances
shipments of vital war goods are being
held up. Demand for barbed wire and
fencing exceeds available supply.

Boston — There is slight, if any, down-
trend in orders to wire mills. Bookings
still exceed production and shipments,
with backlogs growing. Directives are
fewer and tonnage is being fitted into
schedules under a new alignment series
designated as Series 5, Series 10 and
Series 20. The lower series is most
urgent, affecting spot tonnage, and tops
everything. Music wire demand for
spring material is heavy, as well as for
products which have replaced Swedish
steel under war pressure, such as razor
blade steel, valve spring wire and piston
springs. Alloy demand for aircraft is
strong, including jet propulsion types,
which is stimulating alloy demand in
other shapes.

New York — Although most available
capacity for tire, rope and signal corps
wire has been filled additional space is
sought for all three on continuing direc-
tives, although directives applying
against new tonnage are less in evidence.
New orders are unabated and exceed
capacity in numerous sizes. More vol-
ume is filling third quarter schedules
and several producers name September
and October for rod deliveries. Schedule
revisions growing out of elimination of
nonvalid tonnage are minor and most
CMP tonnage crowded out remains so or
is included in carryovers.

Tin Plate
Tin Plate Prices, Page 177
Washington — Second quarter alloca-
tion’ of steel for the* can industry will
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be considerably less than requested, 1944 and tax industry’s facilities and
War Production Board officials told mem-  tire steel supply, committee members
bers of the Can Manufacturers’ Industry said. They pointed out that the armed
Advisory Committee, last week. forces specify sanitary cans for a number

WPB has allocated 591,500 tons of of additional food items, including cof-
prime steel plate and 15,000 tons of re- fee, spices, lard and cereals. Because of
jects for second quarter. The industry the burden on facilities of large manu-
requested more than 700,000 tons of facturers equipped to produce sanitary

prime plate for the quarter! cans, some committee members suggest-

Committee members pointed out that ed changing specifications to permit pack-
the allocation would not provide suffi- ing these items in cans which smaller
cient steel for manufacture of new cans manufacturers are equipped to make.
permitted under amendment of Order C.iicago — Box cars received by tin

M-51, dated Jan. 1, and that the steel plate makers has improved to the extent
possibly would be insufficient for manu- that imminent danger of reduction of
facture of some other carts for military tinning operations through exhaustion of
and essential food. storage space is removed temporarily.

Military requirements for cans this Included in the cars were a number
year are substantially larger than in headed for the grain belt but set off to
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take tin plate moving in the same direc-
tion. It is doubted, however, if these
facilities will be available in the future,
for Association of American Railroads
announced that effective March 10 such
diversion could no longer be made with-
out Anny-Navy approval. Feeling is
that such approval will not be forthcom-
ing unless an immediate shutdown of
plant operations is at hand.

Pittsburgh — Reduction from 900,000
tons in first quarter allotment to slightly
less than 600,000 tons in second quarter
will probably cut into some food packs
and will certainly prevent packaging
plans of some buyers who had intended
to change from present substitute pack-
ages. There will probably.be a cut in
electrolytic operations as the volume of
light coating business drops off. Cur-

rent operating rates on electrolytic lines
are somewhat better than 50 per cent of
capacity, against 70 per cent on hot-
dipped plate. During the second quar-
ter this spread is almost certain to be
increased.

Bolts, Nuts
Bolt, Nut, Rivet Prices, Page 177

New York — Heavy demand continues
for bolts and nuts, for loading pallets,
prefabricated houses, bolted tanks and
sheet metal assemblies of various de-
scriptions. At present there is an inquiry
for 18,000,000 bolts of one size for bolt-
ed tank assemblies for the armed forces.

Bolt and nut makers are booked 12 to
14 weeks on small sizes, reflecting an in-
crease in backlogs over the past few

The Same COMMON-SENSE Applies

whether you are picking a man to fill a

responsible

position — or — are

selecting

a power unit to perform certain duties.

That's Why

we urge acquaintance with

DAVENPORT
INDUSTRIAL LOCOMOTIVES

STEAM W hatever your industrial haulage requirements
GASOLINE may be, there is a size and type of Davenport
DIESEL Locomotive exactly suited to your needs. These
superb performers are modern in every respect.

with Theyinsure lowest perton-mile haulage costs. They
ELECTRIC are easy to operate, flexible and efficient. Their
in-built stamina assures EXTRA years of satisfy-

or ing and trouble-free performance. Davenports are

MECHANICAL
DRIVE

your logical selection.
analyze your needs and recommend the correct
size and type for best results.

Our engineers will gladly

Complete Information on Request

BROMN & SITES

50 Church St., New York
Cable Address "Brosites"

DIVISIQn Of DRVEIIPORT R3fSLfll COOPORHIION. DfiVfilPOBT, ion

weeks. About the only items in which
there is any particular lag are heavy con-
struction bolts, and here the situation is
expected to improve sharply if easing
in war demand permits civilian building
construction to go ahead.

Bolt and nut makers are severely handi-
capped by shortage of labor, with most
operating on single turns and overtime
schedules. Bar supply also has tightened
considerably.  Shipments originally due
in February are now being promised
in April in some cases and on new speci-
fications late third quarter appears to be
about the best that can be done.

Cars
Track Material Prices, Page 177

Rails,

New York — Car buying is featured
by placing 1000 fifty-ton hopper cars
by the Carolina, Clinchfield & Ohio, and
1500 box cars by the National Railways
of Mexico, both orders going to Amer-
ican Car & Foundry Co. Argentina
State Railways are inquiring for 600
thirty-five-ton box cars.

While new orders are being entered,
car builders are being forced to readjust
their schedules, due to the recent cur-
tailment in steel allocations for second
quarter. Little or no tonnage is being
cancelled as a result of this curtailment,
but rather is simply being postponed.

Structural Shapes
Structural Shape Prices, Page 177

New York — Structural inquiry is
more lively, including a few projects for
early erection and some substantial post-
war work. Of the earlier work are
approximately 1000 tons for a pasteuriz-
ing plant for the Dairymen’s League on
the upper west side of Manhattan and
a moderate tonnage for two navy ware-
houses in Bayonne, N. J., if steel is
used instead of wood now considered.
For postwar erection 4800 tons are be-
ing figured for a building for Best & Co.,
department store, at Fifty-first street and
Fifth avenue. Metropolitan Life Insur-
ance Co. has a postwar program involv-
ing three housing projects requiring
42,000 tons, 13,000 tons and 4000 tons,
totaling 59,000 tons. This is said to have
been tentatively placed with three fab-

ricators. A 4000-ton addition to the
Times building on West Forty-third
street for postwar construction is also

reported tentatively placed.

Philadelphia Leading producers
quote July on shapes with ship and shell
work contributing principally to these
more extended schedules. Building con-
struction is limited, due to government
restrictions.

Reinforcing Bars
Reinforcing Bar Prices, Page 177

Pittsburgh — The order dated March
5 which makes it impossible for new
billet mills to use excess steel in rein-
forcing bars has caused considerable con-
fusion and if continued will cause some
hardship as well as reducing overall
tonnage. Rail mills report they are not
in a position to take on the orders which
would otherwise go to new billet mills
and the answer apparently is that such
orders will not be accepted. Rail mill
tonnage in February was cut substan-
tially from January, and the overall ton-
nage declined from some 78,000 tons
in January to 43,000 tons in February.
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Pig Iron ... J"
Pig Iron Prices, Page 179

Better supply of pig iron is being
received since transportation difficulties
have lessened but inventories in most
cases still are below the 30-day stock
allowed by WPB. Shortage of scrap
tends to cause heavier pig iron melt
and pressure is exerted on producers to
increase  shipments. Second quarter
buying is somewhat heavier than during
first quarter.

New York — Continued improvement
in weather contributes to a somewhat
better movement in iron. However,
there is still considerable pressure for
nearby tonnage and demand for second
quarter shipments well exceeds that for
the current quarter. This is ascribed
to scarcity of scrap, especially cast.
District foundries in general have little
on hand and see no signs of early im-
provement. Pig iron producers also are
confronted by increasing demand for
basic as well as foundry grades.

Boston — While the most acute pe-'
riod in pig iron supply seems to have
passed consumers are making headway
slowly in building up to the 30-day in-
ventory limit, notably in malleable and
basic. Buying for early second quarter
delivery is crowding furnace schedules;
producers stocks of iron are non-existent
in most wanted analyses. With depletion
of district furnace stocks of basic, ap-
proximately 15,000 tons a month will be
required from outside units for an un-
certain period. Water shipments to some
melters, notably Bridgeport, Conn., are
expected to start next month, but a
shortage of barges, which retarded move-
ment last season, again looms. That
more tonnage was not lost because lack
of iron during the recent critical weeks
is fortunate; numerous foundries and at
least two steel works were on the verge
of reducing operations and there have
been minor schedule revisions.

Buffalo — With marked improve-
ment in the railroad situation, pig iron
producers are in better position for next
quarter. Movement to the New Eng-
land and seaboard areas is back to what
might be considered normal for a war-
time period. Sellers report no difficulty
loading their books with orders sufficient
to maintain capacity operations, as far
as manpower permits.

Cincinnati — Second quarter pig iron
buying has picked up, most melters
contracting for three months and for
tonnage about the same as for current
quarter. A flood-induced rail embargo
brought a critical supply situation to some
foundries, borrowing enabled some to
avoid a shutdown. The melt was off
sharply for two weeks.

St. Louis — Pig iron demand is strong
and supply limited. Larger mills have
been able to obtain all the iron thev
needed by WPB allocations, hut some
smaller concerns are in less firm position,
with stocks below the 30-day allowance.
Strike of molders has closed seven foun-
dries, all engaged in war production.
WPB denial of a wage increase of five
cents per hour was the cause.

Chicago — Although pig iron is the
tigntest for months, foundries are more
concerned over coke than iron. Flood
conditions in southern Ohio have put
more strain on otherwise heavily burd-
ened cokemakers in this district. Insuf-
ficient or improper type car equipment
also complicates shipments. Foundries
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are getting along fairly well with the
new 30-day iron inventory imposed re-
cently, partly because some were already
below this level. Manpower has im-
proved recently in some spots, but re-
ports are now filtering in of needed
workers being taken for military service.
Philadelphia — Although movement
is slightly better consumers still press
hard for pig iron, reflecting particularly
shortage of scrap. Many foundries have
little or no cast scrap and look to pig
iron to supply most raw material. Steel
mills get more adequate supply but still
require more pig iron than normally.
Pittsburgh — Flood conditions here
and downriver caused a slight interrup-
tion in blast furnace operations and the
tonnage loss will further aggravate the

Shown is the intricate precision
mechanism known as the Fire
Cut-off. This typical ex-
ample of intricate precision

situation.  Neither furnaces nor consum-
ers have been holding stocks up to the
allowable limit, and in most cases the
gap is less than a week. If furnaces
could continue operations on the present
basis, it is probable that they would be
able to prevent serious shortage. At pres-
ent 44 stacks out of 50 are in blast here

and most of the idle units are down for

lack of manpower.
Cleveland — Foundry operations con-
tinue to improve. Foundry stocks of

pig iron are well under the 30-day limita-
tion.

However, inventories have tended

to become better balanced lately, with

only one out of 14 stacks in this district
now idle.

Extent of second quarter con-
tracting to date indicates little change
from first quarter.

‘ears produced by The Steel

roducts Engineering Company is
used by top turret gunners
on Flying Fortresses.

Complete Facilities for A~
Generating Precision Gears -

The Steel Products Engineering Company
has complete facilities, including the men,
the skill and the equipment to generate
precision gears in quantity for the needs
of war or peace. Using the most modern
equipment through to Gleason Universal
Gear Testers and involute checkers, our
facilities are available for quantity gear
production as well as for special or custom-
built jobs or equipment.

We are equipped to generate spur gears
from 3 diametral pitch, and 42" di-
ameter, on down; straight bevel

gears, to maximum of 12" diameter; heli-
cal gears; worm and worm wheel; and
many other forms including profile work,
splines and ratchets.

The engineering, development and
manufacturing of gears, aircraft parts and
units for the Army, Navy and Air Corps,
over a period of two wars, have helped us
perfect the essential element in gear gen-
erating—Precision. Your inquiry regard-
ing any type of gear problem will quickly

place at your disposal all of our
experience and facilities.

KEEP ON BUYING WAR BONDS

THE STEEL PRODUCTS ENGINEERING CO.

1206 W. COLUMBIA STREET

SPRINGFIELD, OHIO
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Scrap
Scrar* Prices, Page 180

Scrap, notably cast grades and heavy
melting steel, is fairly scarce and melters
continue to use material from reserves.
Allocations are being used to supply
some important users. Turnings are in
excess supply and prices on these and
similar grades are die only ones below
ceilings. Melters in general are using
more pig iron than normal in absence of
full scrap supply. Lack of labor ham-
pers collection and preparation.

Chicago — Scrap volume is not heavy
even for open-hearth, electric furnace
and foundry grades. Principal items
command ceiling price, and consumers
buy only to keep inventories stable.
Weakness in baled machine shop turn-

ings at $16.25 to $16.75 has pulled No.
2 dealer bundles down to the same level,
but quantity of the latter is compara-
tively light. Turnings and boringss are
weaker at $9 to $9.50, but can be snipped
east at $10 on tracks and some are con-
signed there despite the hazard of re-
jection difficulties. Easing in price on
No. 2 heavy melting steel develops to
be nothing more than talk. All grades
of cast scrap continue scarce.

Philadelphia — To ease shortage of
melting steel scrap permission has been
granted by Washington to some mills to
purchase low phos scrap, which is in
somewhat freer supply, which until re-
cently was reserved for electric furnace
operators. Improve weather has eased
the situation slightly though little head-
way has been made in building up in-

CANNOT BE CALLED A

SUBSTITUTE

"BEARITE" is no substitute.

This

lead base bearing metal, containing
less than 1\2% of tin has proven to
be the equal of high tin base bab-
bitt metal and for more than 20 years
has been extensively used for bear-

ing purposes.

When curtailment of

tin was caused by the developments
of worldwide conflict we were for-
tunately able to supply this practi-

cal material in place of high tin con-
If you have bearing

tent metal.

41 ; fa &

problems and are unfamiliar with
this excellent and proven product

write for further information.
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ventories, even though they have used
far more turnings than in the past. Cast
scrap is critical. Demolition work is
negligible with the scrap industry un-
able to obtain a critical manpower rat-
ing.

Pittsburgh — W.ith improvement in
weather and better distribution of cars
has come an increase in yard scrap here.
Mill demand for all grades is heavy but
the tonnage now moving is better than
a month ago. Cast scrap is still scarce,
and turnings plentiful, although there
has been no further weakening in price.
Sales have been made on both long and
short turnings and boring at $1 to $1.50
below ceiling. There has been an up-
turn in industrial scrap from many sources
as the increased military program be-
gins to get under way. Plate scrap,
however, has been reduced because sev-
eral shipyards which have provided a
large percentage of plate scrap here
have reduced operations substantially.

Cleveland — Steel mills continue to
deplete inventories and are unable to get
replacements. Some dealers are reluct-
ant to accumulate much tonnage as a
precaution against a sharp price adjust-
ment which would likely follow on the
heels of V-E Day. Good open-hearth
grades remain at ceiling price levels, but
weakness in turnings persist with sup-
ply well in excess of demands.

Boston — Steelmaking scrap, notably
heavy melting, arriving at consumer yards
hardly balances current melt; acute short-
age of cast continues. Yard scrap vol-
ume is restricted and shipyards are offer-
ing less although low phos is still avail-
able in fair-size lots. Light industrial
material is freer, but alloy contamination
crops out from time to time in bundles,
affecting quality steel melts. Both car-
bon and alloy turnings are under ceilings
at seaboard points. Forge shop scrap
includes a relatively high portion of al-
loys. Despite efforts to guard against
it, open-hearth operators are still con-
fronted by alloy contamination.

Buffalo — Steelmaking scrap grades
are scarce, dealers being short of work-
ers and unable to obtain a guarantee
clause on price in contracts. Collection
is said to be hampered by low prices
offered producers. Turnings from war
plants are in heavy volume and prices
are lower. Machine shop turnings are
moving at $12.75 to $13.25, compared
with $14.25 ceiling, and short shoveling
turnings at $14.75 to $15.25, with ceil-
ing of $16.25.

Cincinnati Activity in iron and
steel scrap is off sharply because of dis-
locations by high water. Many vyards
were hit, but will resume quickly. Rail
deliveries in some areas were halted,
and in a few cases material was diverted
to other districts. Dealers and brokers
are beset by demand for good cast scrap
and rails appear tighter. Supplies of
turnings continue excessive, with the
price weak.

St. Louis All scrap grades are
scarce, with prices at ceiling, except ma-
chine shop turnings. Most melters are
cutting into reserves, which now are es-
timated at about five weeks supply. Bad
weather has limited shipments, giving
hope of an early improvement with
spring. Normal supply is not expected
until the labor situation improves. Heavy
melting steel is in strongest demand,
only WPB allocations preventing seri-
ous shortage for large steelmakers. Two
major war plants have put about 3000
tons of turnings on the market recently.
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104 QUICK ACTION
ON QUALITY

HOT DIP GALVANIZING

If it Is quick action you need on QUALITY HOT

DIP GALVANIZING, then look no further . . . the

PENN GALVANIZING COMPANY can take care of MOTORIZED

your Iron and steel products. The facilities of PLANETARY
REDUCER

3 plants working 24 hours a day, 7 days a week,
enables PENN to give you quick action.

Let the Nation's largest do
it to get the best results.

PICKLING AND : :
PAINTING
GALVANIZED UALVANIAinu LU. painted iroi ) E
mAON AND STEEL P . AND STEEL

/EIBSA A
Gen. Offices: 2201 E.Tioga Street, Philadelphia, Pa. THE IDEAL GEAR REDUCER FOR
PLANTS: No. I. 2201 E. Tioga St. - No. 2. 2400 E. Tioga St.
No. 3. 3548 N. Sepviva St. LIMITED FLOOR SPACE—AND

IS OPERATED ECONOMICALLY

The design and manufacture of D.O.James

P E A K P E R F O R M A N C E motorized reducers embodies all the high
guality of construction of our standard gear
reducers. In addition to this in-built quality
you have many advantages— such as com-
pactness, lower cost and elimination of
separate supports, thereby saving valuable
floor space. D.O.James Motorized Reducers
are manufactured to drive up, down, hori-
zontally or at an angle.

D.O.JAMES MANUFACTURING CO.
1140 W. MONROE STREET, CHICAGO, ILL.

MOTORIZED
WORM GEAR
REDUCER
Gasoline-electric READY-
POWER units increase truck
handling ability. Keep« trucks
on the job! No valuable time
lost due to limited power or
run down batteries.
™MREADY-pOWE™»
3842 GRAND RIVER AVENUE DETROIT, MICHIGAN, U.S. A. MAKERS OF EVERY TYPE OF GEAR AND GEAR REDUCER
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MANAGEMENT
COUNSEL

Clifford W. Hockman
Account Executive

Factory administration —
management, production,
supervision, labor, selection and
allocation of personnel, educa-
tional and training programs,
and job evaluation. Associated
with the foundry industry for
more than twenty years as pro-
duction manager, superintend-
ent, and manager of leading

foundries. Experience covers
the practical, technical, and
management phases of the

foundry industry.

Mr. Hockman is a member of
ourstaffoflicensed, professional
engineers and architects. These
men are fully qualified, through
special training and practical
experience, to work closely with
members of your company in
helping to build a more ef-
fective organization.

« Industrial Engineering
 Methods

« Work Standards and Costs

- Job Evaluation

e Wage Incentives

* Architecture

« Structural Engineering

« Civil Engineering

ASSOCIATED
ENGINEERS,
INC. =

Fort Wayne 2 Indiana

Los Angeles — Steelmakers are using
larger proportion of scrap, with premium
shipyard grades plentiful for local use
as well as for shipment east. WPB
spokesmen say this section is well sup-
plied because of ship construction, one
large yard providing about 6500 tons
per month. Prices are steady, below
ceilings. Less shipbuilding activity
causes speculation as to the result of
smaller supply from this source.

Warehouse
Warehouse Prices, Page 178

St. Louis — Demand on warehouse
stocks is heavy and assortments are low.
Needs for navy rocket and mortar shells
have increased and prompt material is
sought from stock. Expected 25 per
cent increase in warehouse allotments
has failed, WPB directives serving to
supersede steel for that purpose, and

have resulted in many carload orders
from stock.
Cincinnati — Warehouse business has

been disrupted by high water. Urgent
tonnage was diverted to interests which
continued deliveries. Some buyers also
curtailed operations because of the emer-
gency. Discounting the interruptions,
it is certain that demand continues
unabated, against dwindling stocks. The
general supply situation is tighter than
in many months.

Los Angeles — Alloy bars and sheets
and galvanized sheets are scarce in local
warehouses. Labor shortage is critical
with draft threatening loss of many pres-
ent employes. Mills claim wunusually ,
large sheet orders, with customers con-
tinually disappointed in shipments. New
sheet jobbing houses are a current de-
velopment, usually starting with surplus
stocks they are able to buy.

Philadelphia — Jobber demand is ex-
panding for tire third consecutive month,
mill shipments showing some improve-
ment. A leading distributor reports re-
ceipts this month about 85 per cent of
outgoing shipments, compared with 65
per cent average for two prior months.

~

Iron Ore
Iron Ore Prices, Page 178

January production of iron ore in the
United States totaled 2,468,961 gross
tons, compared with 2,391,714 tons in
December and 2,753,535 tons in Jan-
uary', 1944, according to the Bureau of
Mines. January shipments were 1,181,-
786 tons, compared with 1,256,087 tons
in December. Underground mines in
the Lake Superior district continued
operations during January and stocks in
that area increased 36 per cent over De-
cember, totaling 4,524,685 tons at the
end of the month. Stocks at ‘all mines
totaled 6,016,346 tons at the end of Jan-
uary, 26 per cent over December.

Nonferrous Metals

Nonferrous Prices, Page 181

New York — Demand for copper ex-
ceeds the earlier war peak and indica-
tions are March and April deliveries will
approach and probably exceed the 172,-
585 tons last month. With domestic
production declining, domestic fabri-
cators get most of requirements from
foreign sources. Crude copper produc-
tion, 67,425 tons in February, was the
smallest since war started and 100,062
tons supplied was refined from foreign
ores. Thus foreign arrivals and some

SCORES OF OUR
LEADING
INDUSTRIES

USE STRENES

Radiator
Shell

Grave
Vault

Because Strenes Metal can be
cast to shape— because it usual-
ly saves about one-half on ma-
chining time— because its self-
lubricating properties make for
long runs and infrequent re-
dressings—

Because of these and still other
advantages, most of our auto-
motive firms, stove manufactur-
ers, refrigerator builders and
many more specify Strenes regu-
larly for drawing and forming
dies.

Cet the facts, They should convince
you. Write.

The Advance Foundry Co.

119 Seminary Ave.
DAYTON 3, OHIO
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MOVE FAST when 1. B. equipment is on the job

Typical of I. B. engineering and construc-
tion superiority is the 4-5 Ton Traveling
Bridge, pictured below, which unloads
and stores coal from boats at a large east-
ern power plant. Left: I. B. Diesel locomo-
tive cranes may be found hard at work
with magnet, hook, or bucket, nearly the
world over. Patented Monitor-type cab
provides 360° visibility and better venti-
lation. Regardless of your material hand-
B.

INDUSTRIAL BROWNHOIST CORP. < BAY CITY, MICH. <« DISTRICT OFFICES: New York, Philadelphia, Cleveland, Chicago
Agencies: Detroit, Brrmmgham, Houston, Denver, Los Angeles, San Francisco, Seattle, Vancouver, B.C., Winnipeg, Canadian Brown-
hoist Ltd., Montreal, Quebec.

MECHANICAL POWER PRESSES

"Shen”9'>"P« "'on
lake Superior iron Bessemer

Bessemer MoUeobla
Non-Bessemer Basic-Foundry
Adgminiferous ALL TYPES AND SIZES

SHENANGO
furnace

Com pany

Penno

Oliver ~'/'¢ine, Pirtsburen, HORN . RECLINABLE . STRAIGHT SIDE

ROLL AND DIAL FEEDS .DOUBLE ACTION
DOUBLE CRANK ¢« PUNCHING . TOGGLE

W. P S N Y D E R & COMPANY Our Specialty: Patent Percussion Power Presset

Iron Ore « Pig Iron » Coal and Coke  Oliver Bldg., PittsBurgb, Penna. ZEH & HAHNEMANN CO.
56 Avenue A. Newark, N. J.
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MAGNESIUM
ALUI\/IINUM

WOOD or METAL

PATTERNS

tA4 In your development of
new products or redesign
of old ones you no doubt
plan to investigate the ad-
vantages of the light metals.

Our 13 years’ experience
in magnesium and 33 years’
experience in aluminum,
and the skill and experience
of our pattern shop are at
your disposal on any prob-
lem of application.

Castings in Ampco Bronze,
W ell-Cast M agnesium,
Brass, Bronze, and heat
treated Aluminum Alloys.

Wrrite or wire and we shall
arrange to have a repre-
sentative call.

THE WELLMAN BRONZE
&ALUMINUM COMPANY

General Offices:
2539 EAST 93RD STREET
CLEVELAND 3, OHIO
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withdrawals from Metal Reserve Co.
stocks helped meet record demand. De-
livery of 175,000 tons in March is freely
predicted, depending on manpower and
transportation.  April domestic output
has been earmarked already and again
reserves and foreign copper will give
much aid. Expansions in brass mill
fabricating capacity are being rushed,
including new plant additions at Euclid,
0., and Hammond, Ind., the latter a
brass rod mill With capacity of 10,000
tons per month, to be operated by Phelps-
Dodge Copper Products Corp. for De-
fense Plant Corp. Expansions also are
under way for increased output of wire,
tubing and strip. Meanwhile there is
general tightening of controls on use of
copper and other major nonferrous met-
als as increased needs for war produc-
tion come out.

Steel in Europe

London — (By Radio) — Heavy de-
mand for railroad and colliery steel is
encountered in Great Britain, with brisk
buying of steel sheets insuring capaci-
ty production for several months. Early
resumption in export trade in steel prod-
ucts is expected. Iron foundries are in-
creasing activity.

Canada

Toronto, Ont. — Under steadily in-
creasing demand for steel, on war ac-
count, Ottawa officials are exercising
rigid control over mill deliveries and
have been cutting down on shipments to
nonwar consumers. While car and lo-
comotive builders have not been greatly
affeced it is stated that there will be sharp
reduction in allocation to the agricultural
implement industry within the next two
or three months. However, progress of
the war in Europe may have some bear-
ing on production of consumer goods
and it is stated that in the event of an
end of hostilities that Canada’s war out-
put will be cut by about 35 per cent.

While there has been some tapering
off in demand for structural shapes on
building account, largely due to new re-
strictions placed on this type of mate-
rial by the steel controller, demand on
shipbuilding account is developing on a
broader scale and fabricators now are
assured of capacity operations for some
months.

Little change is reported in merchant
pig iron, with sales holding at approxi-
mately 10,000 tons. Of this total, basic
iron accounted for about 1500 tons; mal-
leable iron 5000 tons and foundry iron
3500 tons. While a few melters show
interest in forward delivery most are
satisfied to order as deliveries dictate,
with the result that most orders call
for lots of 100 to 200 tons. Pig iron pro-
duction is being maintained at approxi-
mately 67 per cent of capacity and sup-
ply appears to be in excess of actual de-
mand.

Scrap receipts show slow but steady
improvement, with some dealers report-
ing deliveries from outside points, al-
though most of the material continues to
come from war plants in tire immediate
Toronto area. Large scrap piles have
been established in many rural com-
munities and with improvement in weath-
er, efforts are being made to prepare
this for shipment. Deliveries to steel
mills also have improved and it is es-
timated that mill receipts now are run-
ning about 40 per cent of actual require-
ment.

Hundreds of Practical
and Procedures

A comprehensive digest oi design

developed for us by one of
America's outstanding welding con-
sultants is awaiting your request. It's

full of ideas. Shows you how
to use bars, plates, sheets, angles,
channels, beams, pipe, tubing,
sheared and flame cut sections to cut
costs, get a better design, a stronger
product. Better have this digest in
your files if you want to meet chang-
ing conditions in the post-war period.

Initial Sheets FREE!
Write today, No Obligation!

HOBART BROTHERS CO., Box ST-351
TROY OHIO

E
PROMPT
Deliveries
on Welders
if St/itoble

priority.
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an Element

~ of
Victory!

"Oscar W.Mrtttrom Corpota*«*i

m . us °

OSCAR W. HEDSTROM CORP

Manufacturers of Alum,num. Brass, Bronse and High Conductivity Copper Castings.

GRINDING WHEELS
AND THEIR USES

Second Edition —

Seeond  Edition,

pletely revised. Spon-
sored” by the Grinding
Wheel Manufacturers As-
sociation. 434 pages, 29
chapters, 5 appendices,
436 illustrations and fig-
ures. Fully indexed. Prie*
33.00* Postpaid. (*p'ut
additional 9c for state
sales tax on orders for
delivery in Ohio)

Second Printing

By Johnson Heywood

+ The New Boole of “KNOW HOW”
that “TELLS HOW”— a practical vol-
ume for every man interested in mod-
ern erindinz methods and application*.

Today’s production, with a premium
on “Enow How”, depends
drat . do a job, or kruno

; 4+ it.

“Grmdinr Wheels and Their Use«**
cover? the entire field of ;
a study of the twenty-nine
heads will show how broad its
really is.

ShoP executives can turn to this
book for practical help on everyday
grinding problems; grinding marhnec
operators, or apprentice operators, can
use it to good advantage. Students in
trade and technical schools and col-
leges can profit from the operating ex-
perience of engineers, designers, fore-
men and employes as set forth in ***
new volume.

This 438 page book, with 59 ehap-

on
of

other appem

that every operator must

ORDER YOUR COPY TODAY!—Orders wffl be filled the same

day received

. Order

your copy now and have thn valuable

handbook read'y'for immediate reference.

STEEL — BOOK

March 19. 1945

DEPT. — PENTOH BLDfL,

CLEVELAND, O.

An Aluminum Alloy— Non-Heat

Treated.

The perfected metal

that

surpasses all others for a wide va-
riety of machining operations. Non-
corrosive— Easy on machine tools—
Holds threads without stripping. Its
light weight reduces table and ma-
chine loads and increases tooling ac-
curacy. 5 years of proven superiority

in hundreds of plants. OH 38

is an

exclusive Hedstrom product,

Ertcvm* Pi -

in ® |

Write for Literature

Olrjrvf
W -m m

4824 West Division St., Phone Columbus 3667, Chicago,5l,lIl.

Pattern Makers. Complete Mechanical Assemblies and Models to Specifications

fOr thousands of
VvV important uses

I Ilustrated are only
a few of the thousands
various Springs, Spring
Parts, Small Stampings, and
Wire Forms Hubbard
made for use in active
vital parts of manufactured
products. They are made
from all kinds of metals
in any quantity
Parts like these may
essential to your production.
Hubbard experience in their
manufacture and application
can assist you; send your
inquiries and re-
quests for further
information to

M. D. HUBBARD
SPRING COMPANY

425 Central Avenue
Pontiac, Mich.



W it1son No.5and 45 Lightweight Respi-
rators with easily replaceable filters protect
workers. They remove harmful dusts and
mists. Bureau of Mines Approvals for
various hazards. Filters tested for low
breathing resistance.

Two sizes for wide range of faces assure
safety of a good fit. Form molded rubber
facepiece prevents leakage at edges. Ad-
justable headband and nose spring main-
tain tight seal.

Comfort features of w it1son Respirators
make them easy to wear. Their light
weight requires little headband pressure.
Compactness permits full vision—safety
goggles can be worn. Washable cotton
Facelet* protects face.

+Trade Mark Re*. U.S. Pat. Off.

cei in touch with your w itison
Safety Service Distributor for full
ar information. Or write Dept. ST-6.

GOGGLES = RESPIRATORS « GAS MASKS = HELMETS

PRODUCTS INCORPORATED

READING, PA..U.S.A. Established
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STRUCTURAL SHAPES . .,
STRUCTURAL STEEL PLACED

250 tons, aircraft products building for Heintz
Mfg. Co., Philadelphia, to Bethlehem Fabri-
cators, Bethlehem, Pa., through H. E. Baton
Co., Philadelphia, general contractor.

STRUCTURAL STEEL PENDING

2000 tons, aviation storehouses, San Diego,
Calif., for U. S. Navy.

1480 tons, inert storage buildings, Hastings,
Neb., for U. S. Naval Ammunition Depot;
bids March 14; Maxon Construction Co.,
Dayten, O., low.

1480 tons, inert storage buildings, McAllister,
Okla., for U. S. Naval Ammunition Depot,
bids March 20.

397 tons, highway bridge, federal aid road
between Fontanelle and Nickerson, Neb., for
state department of roads and irrigation;
bids March 15.

250 tons, stacks, Southwark station, Philadelphia
Electric Co.

130 tons, two plate girder spans, Reading Co.,
one near Conestoga, Pa., and the other near
Guyencourt, Del.

REINFORCING BARS
REINFORCING BARS PLACED

387 tons,, factory building for Norwalk Tire &
Rubber Co., Norwalk, Conn., to Fireproof
Products Co., New York.

191 tons, powerplant, Clinton, lowa, for Inter-
state Power Co., to Concrete Steel Co.,
Chicago; Sargent & Lundy, Chicago, engi-
neers; bids March 12.

170 tons, car repair shops, Brainerd, Minn., for
Northern Pacific railroad, to Truscon Steel
Co., Youngstown, O.; bids Feb. 20.

160 tons, grain elevator, Bellevue, O., to
Bethlehem Steel Co., Bethlehem, Pa.; James
Stewart Corp., Chicago, contractor.

100 tons, Damerieux Co., Fond du Lac, Wis.,
to Bethlehem Steel Co., Bethlehem, Pa.

100 ton, bridge over Elk river, Grove, Okla.,
to Sheffield Steel Corp., Kansas City, Mo.

REINFORCING BARS PENDING

4000 tons, Naval ordnance plant, McAlester,
Okla.; bids Mar. 20.

3900 tons, also 325 tons wire mesh, inert
storage buildings, Hastings, Neb., for U. S.
Naval Ammunition Depot; bids March 14;
Maxon Construction Co., Dayton, O., low.

3500 tons, also 325 tons wire mesh, inert stor-
age buildings, McAllister, Okla.,, for U. S.
Ammunition Depot; bids March 20.

3500 tons, Naval ordnance plant, Hastings,
Nebr.; bids Mar. 14.

250 tons, Lee Rubber Co., Kansas City, Mo.

125 tons, test building, Lincoln plant, Ford
Motor Co., Detroit.

100 tons, addition to Kingsbury ordnance plant,
LaPorte, Ind.

100 tons, Algoma Plywood 6c Veneer Co.,
Algoma, Wis.

CAST IRON PIPE PENDING

350 tons, 15,000 feet 8-inch pipe, for Portland,
Oreg., city stock supply; bids to G. W. Yates,
City purchasing agent, March 21.

Unstated, 23,000 feet of 4, 6 and 8-inch water
pipe for Marietta water district, Bellingham,
Wash., cast iron or alternates; bids soon;
Parker 6¢c Hill, Seattle, engineers.

RAILS, CARS
RAILROAD CARS PLACED
Carolina, Clinchfield & Ohio, 1000 fifty-ton

hopper cars, to American Car & Foundry
Co., New York.

SAWING
COSTS LESS THAN

BORING

u é e

l,
TOOL STEEL
TUBING

to make any tubular or
ring-shaped' part which
must be extremely hard
and wear resistant . ..
such as dies, punches,
slitters, collets, arbors,
bushings, bearings and
rolls. Write for details.

Write today for j [\

your copies of TreLsTnL
these magazine re- T j
prints describing J o
applications ot j Vi

tool steel tubing.

IMMEDIATE »
SHIPMENT FROM STOCK

Carbon and Alloy Steels, H.R. and C.D. « Ball
Bearing Steel + Aircraft Steels « Boiler Tubes
Chisels « Cold Finished Steels + Cumberland
Ground Shafts « Drill Rod « High Speed Tool
Bits * Shim Steel + Spring Steels « Tool Steels
Tool Steel Tubing *« Welding Rod -

THE BISSETT STEEL CQ.

145 EAST (Ilk ST.; CLEVELAID «, OHIO

ITEEL



In addition to Descaling Nozzles,
Aldrich designs and builds com-
plete Descaling systems, to meet
practically any requirement. Write
for complete information.

HENDRICK

IMPERFORATED METALS

Hendrick follows your instructions accurately,
whether for a simple machine guard, or an intri-
cate small-hole punching in stainless steel, or
other corrosion resisting material.
HENDRICK MANUFACTURING CO.

37 Dundaff Street Carbondale. Pa.

Sales Offices in Principal Cities

Please Consult Telephone Directory

Manufacturers of Mitco Open Steel Flooring; Eleva-
tor Buckets; Light and Heavy Steel Plate Construction

T he Aldrich nozzle applies a con-
tinuous, knife-edged line of water which effec-
tively breaks, loosens and removes scale.
Because the thin jet is sharp and utilizes 95%
of available energy, less water is required to
descale and less cooling of the slab results.

Write today for DATA SHEET NUMBER 61-2
which describes in detail these outstanding
Aldrich patented Spray Nozzles.

THE ALDRICH PUMP CO.

2 GORDON STREET ALLENTOWN, PA.

REPRESENTATIVES : Birmingham < Bolivar, N. Y. e Boston * Chicago
Cincinnatie Cleveland* Denver« Detroit* Duluth « Houston* Los Angeles
Pittsburgh  Portland, Ore. « St. Louis « San Francisco « Seattle « Tulsa

MERRILL BROTHERS
NEW DROP FORGED

VOLZ PLATE-LIFTING CLAMPS

Now Give You More

+ STRONGER HOLD!

*+ GREATER LIFTING POWXIJS)

* QUICK RELEASE!

+ PLUS GREATER FLATE-HAN-
DLING RANGE FROM O
THICKNESS UP.

Designed for: “Come-alongs” on welcUd

assemblies; lifting oil and aah bexroia

and other metal barrels or box oots-
tainers; lifting large stamped t.ntr head*
or tops; angles and structural aa«en-
Mies. Drop forged completely ia ifr-»ea,
1-ton, 3-ton and 6-ton capaoftiec.
Bulletins and Prices on Kequest

MERRILL BROTHERS
SS-20 Arnold Aye., Maspeth, New York

DIAMONDS f°r

Actual Size Photo
3 CaratSize— Common
mio' Shank— $36.00 ea.

LOC-KEY-SET

by Patented Process
U. S. Pat. 2,351,741

RE-SET-ABLE adds to life of your diamond
... More work per carat. Exclusive pat-
ented setting is tender to the diamond . . .

RE-SET-AB LE<BIG-HED-NIB
(Trade Marks Registered)
All diamonds are LOC-KEY-SET for

immediate,shipment . . . Tools numbered on Your
in units of A carat (No. 1size)and lettered

j_quip Now
with
"RE-SET-ABLE”

Diamond Tools

| Precision Grinding]|

Holds firmly . . . Protects from damage
., . Guards against breakage.

16 No.24 CN RE-5ET-ABLES are now selling

Factory Branches in 100 lots. Ask for easy No. 4 Catalog and

Grinder’s Instruction Card. Shows sizes to

Jobbers fit your machines. Tools backed by service
Everywhere unequalled.

to denote quality of diamond and style of
mounting ... 3 grades— Common (C),
Medium (M), Select (S). (24-hour reset-
ting service $1.00 postpaid.) Bigger stones
in C grade are genuine economy in dia
mond use. For large wheels we recommena
No. 60-CN.

Production Line

DIAMOND TOOL COMPANY, Not Inc. 938 e21stbsinmi AHICAGO 15, ill.
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OAKITE

COMPOSITION
No. 90

When strip steel speeds along at
a thousand ormore feet per minute
through the large installations nec-
essary for annealing or electro-
tinning this metal, unusually FAST,
THOROUGH degreasing is a
prime requisite. That's why we
say ... to obtain the essential,
CHEMIC ALLY-CLEAN surfaces,
use quick-acting Oakite Composi-
tion No. 90 in your scrubber or
washing machine.

You will find that this specially de-
signed anodic degreasing mate-
rial SPEEDILY and COMPLETELY
removes rolling oil, insoluble smut,
dirt and other accumulations from
steel surfaces. Is also excellent for
removal of smut deposits after
the acid pickle.

Technical Service FREE!

Our nearby Technical Service
Representative will gladly show
you how Oakite Composition No.
90 can be utilized in handling
this work effectively in your plant.
Write today to have him call...
there’s no obligation, of course!

OAKITE PRODUCTS, INC.
34E Thames St., New York 6, N. Y.

Technical Service Representatives Located in All
A Principal Cties of the United States and Canada

OAKITE
Specilsed ckanng

MATftIAIS * MITHOW FO* fVf*y CHAning MOUieirCnt

196

Chicago & Eastern Illinois, 10 passenger train
cars, to Pullman-Standard Car Mfg. Co., Chi-
cago, to be made up into two streamlined
trains, with delivery dependent upon War
Production Board authorization of their con-
struction; the equipment will include one
diner and one lunch car.

National Railways of Mexico, 1500 box cars,
to American Car & Foundry Co., New York.

RAILROAD CARS PENDING
Argentine State Railways, 600 thirty-five-ton
box cars, bids asked.

Paulista of Brazil, 500 to 1000 forty-two-metric
ton box cars; bids asked.

Seaboard Air Line, Pennsylvania and Rich-
mond, Fredericksburg & Potomac, 48 *light
alloy high tensile steel passenger coaches with
stainless steel sheathing, for joint purchase
through Seaboard Air Line's offices in Nor-
folk, Va.; bids opened March 16; Seaboard
and Pennsylvania will take 40 of the cars
and the Richmond, Fredericksburg & Poto-
mac the remaining eight.

Locomotives placed

Chicago 6¢c Eastern Illinois, two 2000-horse-
power diesel-electric locomotives, to Electro
Motive Division, General Motors Corp., La
Grange, 11

Great Northern, 25 diesel-electric locomotives,
to Electro Motive Division, General Motors
Corp., La Grange, 111

Pennsylvania, fifty 4-4-4-4 type steam locomo-
tives, 25 to the Baldwin Locomotive Works,
Eddystone, Pa., and 25 to its own shops at
Altoona, Pa.

Auto Builders Charge Unions
With Cutting Production

(Concluded from Page 79)

only getting the equivalent of 75 per
cent of an honest day’s work.

The general manager of a plating com-
pany says under normal conditions he
could produce the same output with 35
per cent fewer workers.

A former automobile body company
reports total productivity about 60 per
cent of standard.

The pattern is so universal that it could
not be accidental or mere coincidence.
Rather it stems from a well-organized
plan aided and abetted by international
union officers and perhaps even beyond
there. The CIO postwar plan, for ex-
ample, is simply usurpation of the re-
sponsibility and functions of management.
Stripped to its essentials, it is another
proposal for government creation of a
union - management - government board
which would be responsible for “Taking
the country through reconversion and
managing peacetime production.”

Summing up, Mr. Romney observes the
diminishing productivity of automotive
plants is the fruit of seeds sown by the
CIO in the soil of an out-dated national
labor policy. Under it, unions and union
representatives have been exempt from
laws with which every other American
or American organization must comply.
The policy can be briefed as “the govern-
ment will aid unions in their organiza-
tion and prevent any interference with
unions, or union representatives, regard-
less of the concentration of power result-
ing from their form or organization and
regardless of whether their power is used
for or against the national interest.”

"Now, Ifwe were
only staying at,
THE ROOSEVELT"

When you slop at The Roosevelt
you don’t risk getting marooned
like this. For you'll be within walk-
ing range of Manhattan's Midtown
activities. Direct passageway from
Grand Central Terminal to hotel
lobby. A reservation at The

Roosevelt liquidatesa lotof bother.

Rooms with bath from $4.50

THE
ROOSEVELT

Dean Carpenter, General Manager
MADISON AVE. AT 45th ST., NEW YORK

—A Hilton Hotel—

OTHER HIITON HOTELS FROM COAST TO COAST:
CALIFORNIA: Long Beach; The Town House, Los
Angeles
NEW MEXICO: Albuquerque
OHbIO: Dayton-BHtmore in Dayton

A

ilene, El Paso, Longview, Lubbock,
Plainview

MEXICO: The Palacio Hilton in Chihuahua
C. N. Hilton, President, Hilton Hotels.

TEXAS:

/WmTEEL



SEAMLESS
HIGH PRESSURE

GAS
CYLINDERS

FOR ALL COMPRESSED
and LIQUEFIED GASES
DIAMETERS UP TO 13"

HOT DRAWN
FROM CARBON MANGANESE
and CHROME MOLY STEELS

Carefully Made
Rigidly Inspected

Other TISCO Products:

MANGANESE STEEL CASTINGS .
ALLOY & CARBON STEEL CAST-
INGS . FROGS < SWITCHES
SPECIAL TRACKWORK
MISC. SEAMLESS TUBING

TAYLOR-WHARTON IRON and STEEL COMPANY
HIGH BRIDGE, N. |I. & EASTON. PA.
Cylinder Sales Office: 110 East 42nd St. New Yerlc 17. N. V.

DIFFERENTIAL

STEEL CAR CO., FINDLAY, OHIO

Air Dump Cars, Mine Cars,
Locomotives, Lorries
AXLESS Trains and

Complete Haulage Systems

SHEET
IFIETRLS

ORNAMENTAL—INDUSTRIAL

For All Purposes
66 Years of Metal Perforating
Prompt Shipments

Send for Metal Sample Plates
THE ERDLE PERFORATING CO.

171 York Street Rochester, N.Y.

HOW o eve nan.
HAMMERBOARDS

TMMUR Hommerboards will give you better
m service in operation if you keep those you
hove in reserve bundled tightly end stored
in a place of normal temperature until reody
to use. When you specify "Grade A" Irwin
Hommerboards, you are giving your hammers
a chance to do their best... By taking'good
core of your reserve boards, you protect your
steady production of forgings.

S/iCCifo: GRADE "A"
IRWIN HAMMERBOARDS

IRWIN MANUFACTURING
COMPANY, INC.
Pa.

REPRESENTATIVES

Mi. I. f. CARITOH R.1. McDQNAID I CO. BRETT'S PATENT LIFTER CO., Itd.

549 Washington Blvd. 33S Curtis Building Foleshlll Works

Chicago, lllinois Detroit, Michigan Coventry, England

SPRING COTTERS
RIVETED KEYS
SCREW EYES, HOOKS

and WIRE SHAPES

HINDLEY MFG.
Valley Fall., R. 1.

SIMOA/l75*

eaA a

Simonds con help you solve your war
production gear problems. We produce
quality gears of cast and forged steel,
gray iron, bronze, silent steel, rawhide
and bakelite in many sizes and for
every requirement. It will pay you
to investigate. Distributors of Ram-
sey Silent Chain drives and couplings.

THE SIMONDS GEAR & MFG. CO.

25TH STREET. PITTSBURGH. PA.

A complete line of non-lubriccrted flexible couplings—a size and type for
practically every purpose. Sales offices in principal Industrial centers. (See
Classified Directory) or write- main office and factory for engineering data

and catalog.

LOVEJOY FLEXIBLE COUPLING CO.,

tv- . ..

larch 19, 1945

»71 West Lake SL Chleage 44, UL



CONSTRUCTION AND ENTERPRISE

AKRON,

AKRON, O.—Falls

CLEVELAND—Kennedy Maurer

omo

O.—Service Iron & Steel Co. lias
been incorporated with $500 capital and 250
shares of $100 par value to design and fabri-

cate iron and steel products, by Don K.
Hallauer, 3466 Manchester road, and as-
sociates.

Hollow Staybolt Co., 7
Portage street, Cuyahoga Falls, O., will build
a one-story plant 87 x 189 feet, to cost about
$28,000.

Co., 10112
Tanner road, has been formed by Gordon T.
Kennedy and Vernon H. Maurer to do steel
fabricating and manufacture automotive prod-
ucts. Tool and die manufacture and industrial
engineering is planned for the future. Addi-
tional machinery and equipment is being
bought.

CLEVELAND—Jones & Laughlin Steel Corp.,

G. R. Monks, resident engineers, 3341 Jen-
nings road will build a pickling plant 60 x 80
feet at its plant when WPB approval is
obtained.

CLEVELAND— American Gas Association, 1032

VERMILION, O.— Wakefield Brass Co.,

BRAINTREE,

East Sixty-second street, will build a two-
story addition 80 x 101 feet, to cost about
$100,000.

Carl
Schroeder, manager, will add about 9000
square feet of floor space in an addition to
be built this spring.

MASSACHUSETTS

MASS.— Armstrong Cork Co.,
Hancock street, will let contract soon for a
two-story plant addition costing over $40,-
000.

FALL RIVER, MASS.— Excel Foundry & Ma-
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chine Co., 2 Lawton street, has let contract
to Fred J. Rudd Construction Co., Weetamoe

street, for foundry additions to cost about
$50,000.
VERMONT
BURLINGTON, VT.—City, City Hall, has

plans under way for postwar construction of
sewage treatment plant, sewage disposal
plant and additional sewers, at cost of about
$970,000. G. C. Stanley, City Hall, is city
engineer.

BURLINGTON, VT.—City, City Hall, plans
postwar construction of additional filter beds,
coagulation basin, elevated steel tank and
other facilities, costing about $210,000.
Whitman & Howard Co., 89 Broad street,
Boston, is consulting engineer. J. E. Moore
is superintendent of water department.

NEW YORK

BUFFALO— Industrial Metallizing & Machine
Co., 1940 West Kenmore avenue, has been
formed as a partnership by Eric McLean and
Francis O. Near.

JAMESTOWN, N. Y.—City, C. J. Stromberg,
department of public works, City Hall, plans
postwar construction of sewage disposal and
treatment plant, costing $1 million. Metcalf
& Eddy, 1300 Statler building”®, Boston, are
consulting engineers.

WHITESBORO, N. Y.—Utica Drop Forge &
Tool Corp., 2415 Whitesboro street, plans
plant alterations and additions costing about
$200,000.

NEW JERSEY

CLAYTON, N. J.—Clayton Boro,
plans

Boro Hall,
postwar construction of sewage dis-

Use LITTELL Air Blast Valves

for Safety and Speed

LITTELL Alr-Weurf Valves speed production,
save time, hands and air. With I~-Lnch
nozzle and 50 |Ibs. air pressure, valve
blows piece« weighing up to 5 ox*. WWi
a %-inch nozzle ana 100 Ib*, pressure,
pieces weighing up to 2 Ibs. can be blown.
Two-piece adjustable cam fasten* to end
of crankshaft. Air nozde damp« at any
height and Is positioned left or right, front
or back. Nozzle qukkly removable for
setting die*. No wrenches required. Uttell
also makes Vacuum and Mechanical
Feeder* and Pickers. REQUEST BULLETINS.

Automatic Centering REELS

for Feeding COIL STOCK

UtteA Book are mode In pkrtn and motor-driven type*
for kandBIng coll* weighing 300 to 6,000 Ibs., and Cradle
Reek for handling co»L up to 20,000 Ibs. weight.

REQUEST BULLETINS.

F.J.LITTELL MACHINE QO

4165 Ravenswood Ave.,

CHICAGO 13, ILL.

posal plant, pumping station and sewers, cost-
ing over $250,000. Wailliam A. Goff, Broad
Stieet Station building, Philadelphia, is con-
sulting engineer.

PENNSYLVANIA

JOHNSTOWN, PA.— Air Reduction Sales Co.,
60 East Forty-second street, New York, has
let contract to Wilson Construction Co.,
Schenkemeyer building, Johnstown, for a
one-story 55 x 90-foot manufacturing.build-
ing, including cooling tower, control house
and gas storage lines, to cost about $287,-
000. (Noted Jan. 29.)

ST. MARYS, PA.— Stackpole Carbon Co., J. O.
Wittman in charge of construction, 201 Tan-
nery street, has plans by C. S. Kirby, 606
Commerce building, Erie, Pa., for two one-
story plant buildings 50 x 80 feet, costing
$75,000.

TOWANDA, PA.—Sylvania Electric Products
Inc., W. Zimmer, manager, Emporium, Pa.,
has plans by C. Wagner, 133 West Fourth
street, Williamsport, Pa., for postwar con-
struction of a plant, laboratory and ware-
house, to cost about $80,000.

ILLINOIS

CHICAGO—]J. H. Keeney & Co., 6610 South
Ashland avenue, manufacturer of radar and
special training equipment for the air forces,
will build a one-story addition 117 x 120
feet to plant recently bought at 2600 West
Fiftieth street from Majestic Radio & Tele-
vision Corp. The latter will occupy the
former Howard Aircraft Co. plant on the
airfield at St. Charles, 111

JOLIET, ILL.— State department of public
safety, Armory building, Springfield, 111, plans
postwar construction of an elevated water
storage tank of 300,000 gallons capacity,
pumps, etc., to cost about $51,000.

ROCK ISLAND, ILL.—City, City Hall, W. J.
Gallagher, city engineer, plans postwar con-
struction of a standpipe and other water-
works improvements to cost $1 million.

ROCK ISLAND, ILL.—Department of public
works, City Hall, plans postwar construction
of sewage treatment plant addition and ad-
ditional sewers costing $3 million. W. J.
Gallagher is city engineer.

SAVANNA, ILL.—Waterworks department,
City Hall, plans postwar construction of a
water treatment plant and watermains cost-
ing about $100,000. Beling Engineering

Co., 501 Fifteenth street, Moline, 111, is
consulting engineer.
INDIANA
CONNERSVILLE, IND.— American Central

Mfg. Corp., Saunders P. Jones, president, has
bought the plant of Steel Kitchens Corp.,
containing 70,000 square feet of floor space
and much equipment, on a 12-acre site
adjoining the American Central plant.

HUNTINGTON, IND.— Maco Corp., Henry
street, has been incorporated with 1000 shares
no par value to manufacture ferrous and
nonferrous castings, by H. D. Lamont, D. A.
Purviance and K. F. Triggs.

INDIANAPOLIS— Metallurgical Service Co. has
bought plant at 1014 East Michigan street,
formerly occupied by Iloosier Foundry Co.,
65,000 square feet, and will erect an addition
for heat treating and cleaning departments.

INDIANAPOLIS— Central Boiler & Sheet Iron
Works Inc., 8 East Market street, has been
incorporated with 100 shares no par value to
manufacture boilers and similar products, by
Raymond Dcmaree, Terence J. West and Roy
Boatman.

WEST VIRGINIA

SOUTH CHARLESTON, W. VA.—M. C. Cat-
Jette, City Hall, city engineer, has plans
completed for postwar construction of sew-
age disposal plant, incinerator, pumping sta-
tion and additional sewers, to cost about
$1,144,000.

ITEEL



