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Increasing  pr o d u ctio n  . . .
with n ew  econom y1.

Ex-Cel l -O  Unit-type P re c i s io n  Boring Machine!  
Bring Added  P rac t ica l  F e a tu re s

Ex-Cell-0 has developed standard boring units, 
each a complete machine in itself, yet by means 
of heavy flanges and bolts these units can be 
bolted singly or in multiples to a stationary center 
section, resulting in a multiple precision boring 
machine. Note these advantages:

It is still a precision boring machine. Bores may be fin­
ished in tenths of thousands as before, yet units may be 
mounted in multiples and at angles, all operating simul­
taneously toward the center section.

Because all units may operate simultaneously, produc­
tion Is considerably Increased on many parts.

The unit-type construction allows for salvage of all but 
the fixtures In case of part changes. It is possible and

economical m erely to rem ove and rep lace  the entlri 
center section. This m eans a  flex ib le  machine on whid 
maximum production can be obtained w hile the machini 
is set up.

Each way or unit has two feeds and a dwell ¡1 
forward and reverse direction, and each can bi 
controlled individually or by a central contro 
button in conjunction with all other units hooker 
into the electrical panel. It is completely automati 
except for loading and unloading.

More than most semi-special machines, thi 
Ex-Cell-O machine incorporates desirable feature 
in flexibility and production, for war work tc 
and peacetime products tomorrow.

EX-CELL-O CORPORATION • DETROIT 6, MICH
E x-C e ll-O  has ¡ust printed a  new folder on Unit-type 
and other W a y  M achines. A  copy is yours for the 
asking . Send to Ex-C e ll-O  Corporation, Detroit 6 , 

M ich ig an , and specify Bulletin 31631 .
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This Is Not Funny
Now that the seized plant of Montgomery Ward has been returned by the gov­

ernment to ,ts owners, it is possible to review the circumstances and to try to de­
termine the real meaning of this unusual case.

The root of the trouble, of course, was the dispute over the maintenance of 
membership clause in the union contract. Sewell Avery believed that the govern­
ment was on shaky legal ground in demanding that employers accept contracts con­
taining this stipulation. He went out of his way to seek a showdown on this point.

ne may question his wisdom but no one can doubt his right to seek a court decision 
on this highly controversial issue.

In due course the government seized the plant, using armed soldiers for the job 
e ore it sought action from the court. It is apparent now that many persons high 

in the government administration believe that this was a blunder. There is evidence 
that it was distasteful even to some of the government principals involved. Equally 
as much of a blunder as the initial seizure was the arrest of a company executive for 
removing a placard from a bulletin board.

These high-handed actions by the government of a democracy naturally raised 
serious questions in the minds of many people as to how far the President’s wartime 
powers extend. If he could seize Montgomery Ward, escort its president to the street 
and arrest another officer on the mere suspicion of a trifling offense, why could he 
not also seize any country store, or home, or business on an equally weak pretext? 
The implications were alarming.

After the President returned from his rest in the South, Washington news­
paper correspondents at a press conference asked him if he cared to comment on 
the Montgomery Ward case. In characteristic style, he tried to laugh it off as being 
inconsequential. He charged that the newspapers had distorted the legal aspects of 
the case and intimated that some persons had been imagining a deliberate misuse of 
executive power.

This trait of the President to pass off serious blunders as trivial jokes is unfor­
tunate. Too often the government has made serious charges against corporations and 
then— after putting the defendant corporations to heavy legal expense— has withdrawn 
the charges. This procedure, which has become notorious in this administration, 
usually provokes nothing more than an airy wisecrack from the President.

These things no longer are funny to the man in the street.

HOT-HEADED UNIONISTS: Just
why there should be a flare-up of strikes on the eve 
of invasion is difficult to explain. Some authorities 
say that the recent work stoppages in the Detroit 
area were due largely to the fact that employes, 
tired of long hours and with plenty of spending 
money, welcome any pretext to take a few days away 
from the job.

Of course the unions always disclaim respon-

sibility for these strikes, yet there are evidences that 
union representatives are not too well sold on labor’s 
no strike pledge. Last Wednesday at the con­

vention of the United Steelworkers of America in 
Cleveland, the president of a Pennsylvania local 
started a movement to withdraw the union’s “no 
strike” pledge. A crisis ensued in which confidence 
in the leadership of President Philip Murray was at 
stake. Mr. Murray met the challenge head-on. In

(O V ER )
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an im passioned speech he sw ung the  delegates back 
into line and  rescued the p ledge from  repud ia tion .

This was one of the finest things Philip  M urray  
ever did, b u t it does no t erase the fac t th a t a con­
siderable num ber of union officials are b lind  to  the ir 
responsibility to the public. H o t-headed , und isc ip ­
lined  junior union officials, given too m uch encour­
agem ent and license by  governm ent labor policy, 
are responsible for m uch of today’s trouble.

— p p .  62, 71
£  *  <*

NO. 1 STEEL CONSUMER: unless
one has made a thorough study of the subject, he is 
likely to be surprised at the extent to which the na­
tion’s wartime shipbuilding program has altered the 
pattern of steel production and consumption. In 
prewar years, the tonnage of rolled steel going in­
to ships was seldom more than 2 or 3 per cent of 
the total output. In 1943, shipbuilding required
11,433,000 tons of steel, or 19.1 per cent of the 
total. The automobile industry is the only peace­
time consumer which has ever exceeded this per­
centage in consumption.

The merchant vessel program for 1944 calls for 
a slightly smaller volume of construction than that for 
1943, but backlogs and some projected new con­
struction will maintain the demand for steel and 
other materials virtually at 1943 levels. At the pres­
ent rate of shipbuilding, the United States may come 
out of the war with a merchant fleet of 50,000,000 
deadweight tons. — P-

* *

POLICY AND PRACTICE J Concern
over government measures affecting the disposal of 
surplus war materials was evidenced last week at 
the annual meetings of the American Steel Ware­
house Association in Chicago and of the National 
Association of Sheet Metal Distributors in Philadel­
phia. At both meetings speakers, while reassured 
by the avowed intention of government officials to 
handle the disposal problem intelligently, stressed 
the difficulties of translating sound policies into ac­
tual practice.

Underlying this concern is the certain knowledge 
that the demand for steel for resuming civilian pro­
duction will draw heavily upon surplus stocks and 
will tempt speculators and others to encroach upon 
established distributing businesses. Apparently gov­
ernment officials, producers and distributors agree 
that the type of speculator whose office was in his 
hat and who handled a sizable portion of the sin- 
plus material of World War I has no legitimate 
place in the disposal set-up. — pp. 56, 57

FORM ULAS FOR .S U C C E S S ^ ™
points developed at the inspiring ana ‘ ujJd- 
spring meeting of the National Mac- '  gjiout 
ers Association have wide a p p l i c a t i o n  

the metalworking industries.  ̂ ^
One is the value of constructive c r i t i c i s m  ^ 

product by customers. Before the c o n v e n t i o n  WHf 
eral Motors had been host to m a c h i n e  tool  ̂ CTS' ; 
In a  two-day conference, G e n e r a l  Motors engineers 
had pointed out to machine tool designers certain j 
problems encountered in t h e  operation and main­
tenance of machine tools. These problems were ex­
plained and illustrated a t  the convention and it is a 
foregone conclusion that they w ill influence design 
in the future. Every manufacturer in the country 
could profit from a similar bit of constructive crit­

icism by his customers.
The second point is that after the war, when we 

again work under competitive conditions, the suc­
cessful salesman will be the one who can show that 
his product will help the customer to reduce the 
cost of production. Design, construction, advertis­
ing and selling— all must be pointed in the direc­
tion of reducing manufacturing costs. pp. 58, 92 

* *  *

CUTTING FIRE L O S S E S :  in  view of
the extraordinary number of fires which have oc­
curred in manufacturing plants and warehouses dur­
ing the present war period, it is not surprising that 
renewed efforts are being made to minimize the fire 

hazard.
Indicative of one approach to the problem is an 

unusual built-in fire extinguishing system just in­
stalled in a Navy storage depot in Philadelphia in 
which highly inflammable liquids are stored. A 
sprinkler system is connected to a battery of 280 
steel cylinders each containing 50 pounds of lique­
fied carbon dioxide. The supply lines, valves, dis­
charge nozzles, etc. are arranged so that a sufficient 
volume of carbon dioxide gas can be discharged 
quickly in any given area to reduce the oxygen con­
tent of the air to a point below which fire cannot 
exist.

Highly effective installations of this kind probably 
can be justified only in buildings or departments 
where unusual fire risks exist. Nevertheless, the fire 
record since Pearl Harbor points definitely to a need 
for more effective fire prevention and control.

— p. 100

E D I T O R - I N - C H I E F



• f .

Spheroid Floats—
Another Wartime Use of Inland Steel
Guarding America’s great harbors is a small 
N avy within the N avy  — the men and tenders 
who handle the antisubmarine and antitorpedo  
nets. These nets, often more than two miles 
long, are supported by spheroid floats. A great 
number o f these floats, which are 58 in. in diam ­
eter, are m ade by welding together preformed 
segments that are cut from Inland plates.

The plates shipped for this purpose by Inland  
not only measure up to specifications, but they  
are delivered on schedule, assuring uninterrupted  
production, low m anufacturing cost, and on-time 
delivery o f floats to the Army and the N avy.

M eeting customers’ manufacturing schedules 
is an Inland tradition, which we have done our 
best to m aintain even in the face of the heavy  
demands and changing needs of wartime pro­
duction. This principle of punctuality begins 
when an order is taken — and follows through 
the order department, the metallurgical depart­
m ent, Inland’s modern mills, and the traffic 
department. To Inland, every order calls not 
only for high uniform quality but for cooper­
ative service as well.

When you need steel we invite you to call 
Inland.

Sheen . Strip .  Tin P.ote .  Bar, .  P iate, .  Fiocr Piate .  Structurai, .  Piling . Roils .  Track A ce ,so rie , .  Reinforcing Bar,

INLAND S T E E L  COMPANY
38 S. Dearborn St., Ch icago  3, III.

Soles Offices: C incinnati • Detroit • K a n sa s  C ity • M ilw aukee • N ew  York • St. Louis • St. Paul
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•  A leading flat-rolled producer was called upon 
to furnish 50 tons of one of his special analyses 
in billets for rolling into welding wire. There 
was no billet mill at the plant where the heat 
was produced so it was decided to flame-cut 
slabs into billets.

To do the job, four cutting torches were 
mounted on a five-foot bar which, in turn, was 
mounted on an Airco Radiagraph (Fig. 1).

Repeat orders made it necessary to develop 
a more efficient method which would eliminate 
repositioning of the track and machine set-up 

to split the center section.
A ccord in g ly , a new  

mounting and carriage,

carrying four cutting torches and driven by the
Radiagraph was built (Fig. 2 ). The design per-^^ ̂
mitted repositioning of the torches for making
the center cut. âW&g.

Later, as orders increased, six more cutting
torches were added, permitting the complete specula

;’7 fast fc
splitting and trimming of a 37" x 3 3A "  slab,
24 feet long after end cropping, in approxi- 
mately 32 minutes.

This is one of many examples of practical
A • *help rendered to steel producers by Airco engi-

neers. This helpful service is available to all
mills on problems involving use of the oxy- k?
acetylene flame and electric arc.

★  BUY UNITED STATES W AR BONDS ★

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

In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. • General Offices: HOUSTON 1, TEXAS 

Offices in all Principal Cities

/ T E E
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Merchant vessel program for 1944 slightly smaller than in 1943, 
but backlogs and some projected new construction will maintain 
demand for materials. United States expected to have fleet of 
50,000,000 deadweight tons at war's end

By B. K. PRICE
A sso c ia te  E d ito r , STEEL

WITH shipbuilding, steel’s No. 1 cus­
tomer, now at a production level suffi­
cient for meeting all wartime require­
ments in sight, speculation grows as to 
when and how fast its needs are going 
to subside.

Recently a material easing in new or­
ders was predicted by the end of third 
quarter. Production of ship steel is ex­
pected to continue heavy throughout the 
year, due to substantial backlogs, and 
some additional orders. But by the end of 
the year, these backlogs may become so 
reduced that, in plates, the principal 
steel shipbuilding item, for instance, mill 
5 ipments would be available within a 
couple of months, at the most, as against 
"e and six months at present. More 
recently, however, there has been a dis­
position to modify these predictions 
somewhat, or at least hold for certain 
'mportant new work which now appears 
in sight—notably a program for 2359 ad- 
itional merchant ships.

^ ? .^ e longer range, it is believed 
at while the United States will have 

greatly increased its shipping during the 
war, its postwar needs will be much 
eavier than its prewar needs. The 

country also will have the operators and 
'famed personnel to handle the ships,

® ing k d 'd  not have a few years ago.

Further, it is believed a number of new 
types of ships will have to be built and 
that the general decline in ship con­
struction after the war is over will not 
be as sharp- .as the increase that has 
taken place.

Certainly the increase in shipbuilding 
over the past several years has been 
most precipitous and the steel industry 
has been hard pressed to supply the fin­
ished steel required, particularly plates. 
By virtue of diversion of considerable 
strip mill capacity to plates and by in­
creasing sheared plate capacity, output 
has been stepped up from around 500,- 
000 tons of plates per month to more 
than 1,100,000 tons and close to 150,000 
tons of sheared capacity a month still 
remains to be brought in.

Demands Pronounced in 1942
Until four years ago the shipbuilding 

industry was not even considered im­
portant enough to be listed individually 
as a consumer of steel. In 1940, when 
it finally was listed, it took approxi­
mately 940,000 tons, or 2 per cent of 
the finished steel total; in 1941, it took
2,733,000 tons, or 4.4 per cent. Then in 
1942, the first full year of this country’s 
participation in the war, the acceleration 
became pronounced, with ship require­

ments rocketing to 9,425,000 tons and 
placing shipbuilding at the top among 
steel consuming industries, where it has 
remained ever since. Last year, accord­
ing to the American Iron and Steel In­
stitute, which now compiles the annual 
distribution figures for the steel industry, 
approximately 11,433,000 tons w ent into 
ships or 19.1 per cent of all steel deliv­
ered.

Only one other industry, since S t e e i . 

first originated the annual steel distribu­
tion series in 1922, ever exceeded this 
performance percentage-wise, and none 
ever equaled it tonnage-wise. The auto­
motive industry from 1933 to 1937, in­
clusive, surpassed the 19.1 percentage 
figure, and in 1935 actually reached 
24.04 per cent, but in making that peak, 
consumed less than 6,000,000 tons.

As to when ship steel requirements 
will subside, there already are indica­
tions that this is in process. Shipments 
of steel are still moving at a high rate— 
in fact, at the moment at an accelerated 
rate, as invasion preparations are being 
stepped up and the prospects of a man­
power shortage in steel loom more 
menacingly for this summer. However, 
the merchant ship program for this year 
is scheduled for slightly less than for 
1943 ( around 18,000,000 deadweight
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tons as compared with 19,500,000 dead­
weight tons last year), due largely to 
plans for shifting over from the simple 
type Liberty ship to the faster, more 

Complicated Victory ship, and to stand­
ard C-type cargo ships and tankers.

This transformation has been proceed­
ing slowly, so as to not unduly disrupt 
shipyard operations^arid about 300 Liber­
ty ships remain on the present sched­
ule, with completion to take place this 
year. But the change is easing steel re­
quirements somewhat, as are also certain 
important conversion programs, which 
require considerable skilled help and 
facilities, but less material than new con­
struction.

An important consideration is the fact 
that ship steel supplies in general have 
been built up at the yards to a level 
where it is no longer necessary to pro­
vide heavy additional tonnages for stocks 
as well as meet current construction 
needs. In fact, stocks are regarded as 
excessive at some yards.

Meanwhile, new orders have eased, al­
though shortly the new merchant ship 
program is scheduled to come up, this 
one involving 2359 additional merchant 
ships, and this is likely to have a marked 
effect on shipbuilding operations next 
year, and in a lesser degree, the year 
after. Orders for these ships will prob­
ably be placed not later than July 1, in 
the opinion of some shipbuilders, with 
delivery falling in 1945 and 1946, bu t 
mostly in 1945.

These ships will be designed for 
nine different purposes. They will 
include principally not only a sub­
stantial number of , Victory ships, but 
tankers and C-type ships, which were 
being placed in increasing number dur­
ing the few years just before the war, 
only to give way during the emergency 
to  the Liberty ships, which could be 
built more rapidly and could be operated 
by  triple expansion steam engines.

It may be interesting to review brief­
ly  certain features of the better known 
types of merchant ships. The Liberty 
has a deadweight tonnage of 10,500, re­

Left, workmen prefabricate ship sections in front of ways. Right, general view  
of an East Coast shipyard. Photos, courtesy, United States Maritime Commission

quires about 3500 tons of hull steel, and 
has a speed of around 11% knots. Its 
overall length is 441.6 feet, beam 57 feet 
and depth 40 feet. j

The Victory ship is , slightly larger,’ 
with a deadweight tonhage of 10,800, 
length of 455 feet, beam of 62 feet and 
depth of 41 feet. It requires around 
3700 tons of hull steel and, unlike the 
Liberty ship, is powered by turbine 
geared drive steam engines, with auxilia­
ry equipment practically all electric. Her 
speed is much faster, averaging more 
than 15% knots.

The C -l ship varies in deadweight, 
either 7500 or 8975 tons. There are two 
types, the shelter deck type, which has 
the lighter deadweight, and the full 
scantling type which has the heavier. 
These two types have an overall length 
of 413 feet, a beam of 60 feet and a 
depth of 37.6 feet. Speed is around 14 
knots.

C-2 Is Fast Ship
The C-2 ship has a deadweight of 

9758 tons, an overall length of 459 feet, 
a beam of 63 feet and a depth of 40.6 
feet, with a speed of 15% knots.

The C-3 type has a deadweight of 
12,595 tons', an overall length of 492 
feet, a beam of 69.6 and a depth of 
42.6, with a speed of 16% knots. Hull 
steel requirements for these ships are 
about 3500 tons for the C -l; 4000 for 
the C-2; and 4500 for the C-3.

That the shipbuilding program may be 
passing its crest is also indicated by, cur­
tailments in the construction of certain 
types of ships other than the Liberty 
ship—naval escort ships, for instance, 
now that Axis submarines are no longer 
a menace, bu t merely a problem, as Adm. 
Ernest J. King recently put it. However, 
the landing craft program, which had 
eased recently, is now to be followed by 
another production program of substan­
tial proportions.

One consideration in the long range 
outlook is the fact tha t all major ship­
building programs are running well ahead 
of schedule. The time allotted the Liber- » 
ty ship has been cut from 241.3 days to 

-an average of 39.2, about one-sixth of the 
original time required. Building time after
has also been cut on a num ber of other Aemm
types of ships, in proportion to the num- :
ber involved. The Navy program is a® of ships. 1
running well ahead. Before Pearl Har- ;acessive as
bor, it took about 39 months to build a U will 
battleship; now it requires about 32. Mila 
Aircraft carriers, which originally took
32 months are now being built in 16 
months; submarines, 7 against 14 months; 
and destroyers, 5 against 18 months.

At the beginning of this year the Navy ^  ^  
had 2,400,000 deadw eight tons of com- ^ j;
bat ships on hand, as compared with i ^ a .
1.300.000 deadw eight tons Jan. 1, 1942, ¡¡̂  j 
just after Pearl Harbor. Much work still 
lies ahead, as indicated by the tonnage fcj 
authorized as of Jan. 1, 1944— about 5,- y  ^
300.000 deadw eight tons. As to h o w ^ ^ J ^  
much of this and other authorized ton-
nage eventually will be constructed may ,   ̂̂

out 0

depend upon the length and the course 
of the war, but, admittedly, there is 
much in prospect.

Since the country’s present long range 
merchant ship program was inaugurated 
in 1938, 5035 ships have been placed 
and up to April 1, this year, 3234 have 
been delivered, w ith two-thirds of the 
rem ainder scheduled to be delivered be- 
fore next January. The country’s mer- ™Oeadwej. 
chant marine is now the largest in its ?  '«t 
history and rivals that of any other, 
country in size and quality and by the ™Pei ce, 
end of the war its pos'tion will be even 
still much stronger. The U nited States ■ 
is turning out more m erchant tonnage in 
a month than England, normally the V 
world’s leader in merchant shipping, is 
producing in a year, due in part, how- ^  
ever, to England s concentration on com-
bat ships.

By the end of this war, it is estimated, is
______________________  N
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this country will have a merchant fleet 
of well in excess of 50,000,000 dead­
weight tons (costing about $16 billion) 
compared with 11,000,000 to 12,000,000 
deadweight tons just before its entry into 
the war. This leaves little question but 
what at some future date there will be 
a drastic curtailment in shipbuilding. 
Even assuming a substantial expansion in 
American shipping after the war, which 
appears reasonable in the light of present 
prospects and plans, there will be a 
heavy excess of ships. But is this figure 
quite as excessive as might at first be ad­
judged? And will there still not be a 
fairly substantial amount of ship work, 
in the matter of replacements and main­
tenance, for an indefinite period to 
come?

As one approach, take the estimate 
in some maritime circles that a modern 
merchant marine of 15,000,000 to 20,- 
000,000 deadweight tons would cover 
the country s increasing economic re­
quirements after the war. How would 
this tonnage be split up? Pointing out 
that not all of the proposed merchant 
fleet would be engaged in foreign ser­
vice (and that critics fail to take this 
into account in their contention that a 
merchant fleet of such proposed strength 
would be entirely out of line and would 
e responsible for the creation of much 

international jealousy and discord), Adm. 
mory S. Land, chairman, United States 

Maritime Commission, and W ar Ship­
ping Administrator, declared recently 
i at during a normal peacetime year less

n 4,000,000 deadweight tons of Amer­
ican shipping were engaged in foreign 
ade, and asked if an increase of ap­

proximately 50 per cent in the postwar 
years would be expecting too much. If 
SUC an, expectation were reasonable, the 
country s foreign trade shipping might 

conservatively estimated at 7,- 
«10,000 tons.
.Commenting in Ships, published by 
e hipbuilders Council of America,

‘ ew York, he referred to Great Lakes 
ipping as having a likely peacetime 

requirement of 3,500,000 deadweight

tons; river shipping, 2,500,000 tons; and 
coastal and inter-coastal transportation
3,800,000 deadweight tons. This would 
bring the total well within the range of 
15,000,000 to 20,000,000 deadweight 
tons mentioned above— 17,300,000, to be 
exact.

But this still leaves 32,700,000 dead­
weight tons. From that figure could be 
subtracted perhaps 5,000,000 deadweight 
tons for auxiliaries for servicing the 
country s greatly expanded naval fleet. 
This would leave 27,700,000 deadweight 
tons, including many Liberty ships which 
have, already been marked off as ex­
pendable if necessary. However, many 
of these ships might be kept in condi­
tion as an emergency reserve in the 
somewhat unsettled years to come.

Sifting it all down, it would seem that 
much in the way of shipbuilding activity 
after the war would depend upon re­
placements and maintenance, and that 
that in turn would depend upon the ex­
tent to which this country could develop

its foreign trade after the war ends.
Since the beginning of this century 

the United States has carried in ships 
under its own flag as little as 8 per cent 
In fact, just before the last World War 
this country was carrying no more than 
that amount. After that war the United 
States had something like 2000 slow 
moving cargo ships for which the coun­
try had spent between $4 and $5 billion. 
But it was not a satisfactory nucleus for 
a strongly competitive merchant marine 
and nothing much was done about it 
until after the passage of the Merchant 
Marine act of 1936. Just before 
this country s entry into the war, Amer­
ican flagships were carrying between 30 
and 35 per cent of its foreign trade, a 
peak amount up to that time since 1900

and an amount which compares with 
95 per cent back in the days of the Clip­
per ships- a century ago.

Maritime men believe much can and 
will be done to develop foreign trade 
in the postwar years.

Present, Past and Pending
■ PLANS EXPANSION O F HEAVY STAMPING FA C ILIT IES
DETROIT-Midland Steel Products Co., Cleveland, is making postwar plans for the 
expansion of its plant facilities in this area for manufacture of automobile and 
true trames, axle housing and other heavy stampings. Arthur G. McKee & Co. 
Cleveland, have been retained as consulting engineers.

■ RUSSIAN RAIL, STRUCTURAL M ILL CONTRACT AWARDED
i t t s b u r g h — Contracts for design and critical materials for three furnaces for a 

rail and structural steel mill for Russia has been awarded to Rust Furnace Co. They 
will be continuous bloom heating furnaces with rated capacities of 6 0  tons an hour.

■ YOUNGSTOW N FIRM TO BUILD ELECTRIC  W ELD TUBE MILL
Y o u n g s t o w n — Youngstown Foundry & Machine Co. plans to build complete elec­
tric weld tube and pipe mill equipment and to put it into operation with H. G. 
Blevins, Sewickley, Pa., directing the design, construction and installation.

■ W ISCO N SIN  STEEL W ORKERS W IN BACKPAY DECISION
C h ic a g o — Back pay, retroactive to Oct. 1 , 1 9 4 2 , and totaling about $ 5 0 0 ,0 0 0  for 
more than 3 0 0 0  employes of Wisconsin Steel Works, International Harvester Co., 
has been ordered by the W ar Labor Board.

■ PREDICTS BRIGHT FUTURE FOR ELECTRO N IC CONTROLS
W a s h i n g t o n — Electronic controls, so sensitive they react to the heat of a person’s 
hand, will eliminate cold floors and drafts in postwar homes, John E. Haines, 
Minneapolis-Honeywell Regulator Co., predicted here last week.

■ DEVELOPS PROCESS FOR RECLAIM IN G SYNTHETIC RUBBER
N e w  Y o r k — As a result of intensive research, synthetic rubber is now being re­
claimed for reuse in the national rubber program. More than one million pounds 
have been reclaimed thus far and more than five million pounds are now available 
with more accumulating steadily.

■ INVESTIGATION PENDS ON CO M PLIAN CE W ITH CMP
W a s h i n g t o n — An investigation of seven container producers to see if there has 
been any violation of the Controlled Materials Plan will be made by the WPB 
Compliance Division.

■ THIRD QUARTER STEEL ALLO CA TIO N S TO BE SM ALLER
W a s h i n g t o n — T h i r d  q u a r t e r  s t e e l  a l lo c a t io n s  w i l l  b e  a b o u t  5  p e r  c e n t  u n d e r  t h o s e  
f o r  t h e  s e c o n d  q u a r t e r .

■ ARM Y ENGINEERS SA LVA G E CONSTRUCTION  M ATERIALS
W a s h i n g t o n — Excess construction materials, valued at about $ 1 5 0  million, were 
salvaged from completed Army projects through distribution to incompleted projects 
and to other activities in 1 9 4 4  by the Redistribution and Salvage branch office, 
Chief of Engineers.



STEEL W A R E H O U S E  C O N V E N T I O N

Distributors Told of OPA Price 
Regulation Covering Excess Steel

Government maximum schedule, effective June 1, designed to 

prevent speculation. Warehouse operators, at thirty-fifth an­

nual meeting, consider surplus stock problem from various 

angles. Postwar market prospects discussed

SCHEDULE of maximum prices to 
apply on the sale of surplus iron and 
steel products at any stage of distribu­
tion will be put into effect on June 1 
by the Office of Price Administration, 
E. L. Wyman, head, Warehouse and 
Surplus Material Section, Iron and Steel 
Branch, Office of Price Administration, 
announced last week addressing the 
diirty-fifth annual meeting of the Amer­
ican Steel Warehouse Association at 
the Drake hotel, Chicago, May 9-10. 
Attendance at the convention was be­
tween 350 and 400.

The new schedule, amendment 23 to 
Revised Price Schedule No. 49, comes 
at a time when steel holders and dis­
tributors are displaying increasing con­
cern with respect to disposal policies 
which will govern liquidation of the 
thousands of tons of excess steel now 
on hand and which are expected to 
swell steadily over coming months. This 
concern of the distributing industry was 
evidenced by the attention given the 
question in various papers and addresses 
at the warehouse convention.

Mr. Wyman pointed out there is likely 
to be spirited bidding for material since 
manufacturers who resume civilian goods 
fabrication will find definite advantage 
in getting into production promptly and 
shipments from mills may not be avail­
able. Under such circumstances, he 
said, the price control program requires 
measures which will facilitate disposi­
tion of excess stocks of steel without 
seriously disrupting established maximum 
price structures. It is the intention of 
OPA to hold prices of these excess stocks 
from any speculative activity, the effort 
being in the direction of assuring con-

sumers they will pay no higher than pres­
ent basic cost for steel.

The new price schedule recognizes 
the fact that there will be two groups 
selling idle and excess stocks. First, the 
initial sale by the holder to either users 
or resellers; second, sales by resellers.

For sales by holders, the new provi­
sions establish maximum delivered prices 
made up of the aggregate of mill base 
price to a consumer, the rail rate of 
freight for the quantity sold from gov­
erning basing point to the holder s loca­
tion of the material, and the actual trans­
portation charge for delivery from the 
location of the material to the place at 
which the buyer requires the material 
for his operations. Quantity extras may 
be charged not to exceed those established 
by RPS 6 and quantity deductions must 
not be less than mill quantity deduc­
tions. In  all cases, quantity differen­
tials are to be determined on the basis 
of quantities which the holder sells and 
he may disregard any quantity differen­
tials involved when he bought the mate­
rial. Extras for size, quality, etc., not 
in excess of those established by RPS 6 , 
may be added if the extra was paid by 
the holder to his source of supply and 
if he can identify the material which 
he is selling as that upon which the 
extra was paid.

For sales by resellers, Mr. Wyman 
said, the new price schedule establishes 
two ceilings. The maximum delivered 
prices now applicable for sales of w are­
housed material apply when the follow­
ing three conditions are met: 1. The
material has been purchased for resale in 
substantially the same form as received; 
2. It has been removed, after such pur-

OFFICERS
At their a n n u a l  ' ’ “ R e c t o r s  of 

ing in Chicago thfu^ .ehouse As- 
the American S te e l  , \ y a ] te relected W alter 
sociation Inc., re-e (y  L.
S. Doxsey, P^ji’̂ v à r d ’s Sons 
Stewart, Edgar I- p  Q Gram-j i c W d r i j  « -p
Co., Pittsburgh and ey & Hud 
mer, Grammer, D e w  t
  xr^wark, ^ vice
son Inc., Newark, w orthing-

¡ T t Ä d " ä £  s- *
Co., Chicago, treasurer.

In  a d d i t io n  to these four of­
ficers, m e m b e r s  o f  the executive 
committee a r e :  R- M. Beutel,
The P a te r s o n - L e i t c h  Co.? Cleve-
land; C. H . Bradley, W. J. Holli­
day & Co., Indianapolis, Ind.; 
Lester Brion, Peter A. Frasse & 
Co. Inc., New York; F . C. Flosi, 
A. M. Castle & Co., Chicago; 
Leslie Edgcom b, Edgcomb Steel 
Co., Philadelphia; E . D . Graff, 
Joseph T. Ryerson & Son Inc., 
Chicago; A. W . H erron Jr., Jones 
& Laughlin Steel Corp., Pitts­
burgh; Earle M. Jorgensen, Earle 
M. Jorgensen Co., Los Angeles, 
and George A. Putnam , George 
F. Blake Inc., W orcester, Mass.
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chase, from the holder’s location and 
has been delivered, before the receipt , 
of any order of acceptance or any offer 
for the specific lot of material or any  ̂
portion thereof, to premises regularly 
maintained and operated by the owner 
of the m aterial for the assembling of 
iron or steel products from several 
sources for resale in substantially the 
same form as received; and 3. It has 
been pu t through the operations com­
monly known as the warehousing of iron . 
or steel products, as they are defined 
in the schedule, by a person not con­
nected directly or indirectly with the 
holder. The schedule places consumers 
and resellers who compete for excess stock 
on an equal footing.

Mr. W yman, in closing his address, em­
phasized that it is the aim of OPA to
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facilitate disposition of these excess 
stocks without upsetting established maxi­
mum price structures. This objective 
is to be accomplished by: 1. Estab­
lishing maximum prices for excess stock 
at the levels prevailing for similar mate­
rial sold in the regular course of busi­
ness, thereby discouraging speculative 
buying and selling. 2. Achieving pro­
tection f ;,r the consumer by enabling him 
to obtain excess stock at prices no high­
er than those he would have to pay for 
similar material. 3. Enabling persons 
who buy small quantities for use to bid 
for excess stock on an equal basis with 
those who buy for resale. 4 . Minimiz- 

¡«ofc ing the loss to holders to the highest 
extent compatible with full protection to
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the ultimate consumers. 5 . Minimiz­
ing the burden on buyers and sellers by 
adopting established price structures.

OPA has prepared a trade bulletin on 
excess stocks of steel in which it ex- 

. 0«  plains the prices that can be charged 
mi Sd as established in the amendment to RPS
D. C: 49. Copies of the bulletin and the new 

: Soo ht] regulation can be obtained at the near- 
est OPA office.

Greater Surplus Stocks Expected

os kfflj I'1 his address opening the convention, 
m. Cm! Walter S. Doxsey, president of the asso- 
fsta. Ms| ciation, said if history repeats itself sur­

plus stocks of steel will have a very sig- 
nificant influence on the new competi­
tion that is making itself evident today 
and which will blossom into full fruit 

Jt is after the war.
Many long established warehouses 

employed the surplus stocks of World 
War I as foundations for their enter­
prises, he said. Just as the present war 
surpasses the previous war in magnitude 
and duration, it seems certain that the 
surpluses arising from this conflict will 
exceed those of the last war by many 
times and, undoubtedly, the processes 
of redistribution will also take longer. 
•4nd we may hazard the opinion that 
the number of new competitors and the 
intensity of their competition likewise 
will be multiplied. This new competi- 

j r e r i l  hon may come from speculators and 
brokers, from scrap dealers, from the 
many outlets for secondary' steel mill 
products which have sprung up since 
the last war and may expand their ac­
tivities after this conflict; and it may 
also come from established warehouses 
that wish to enlarge their activities by 
stocking additional products. Not to be 
overlooked are certain investment inter­
ests that are seeking opportunities in 
the warehouse field.”

( f .1 TJ>e speaker declared that the policy
I o the federal government with respect
 ̂ o surplus materials thus far had been

I reassuring. But a policy is one thing
and practice is another, he said. He 
declared that although a Surplus Prop- 
mT a ^ min*stration has been estab- 

ed, policies have not as yet been 
anslated into practices and the three 
core and ten federal agencies offering 
"dtp us materials still seem to go their 

Wy and individual ways with no di- 
(Please turn to Page 180)
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Postwar Building Boom Predicted 
At Sheet Metal Sellers7 Meeting

Speaker says minimum of two to three times as many homes to 

be built in ten years following the war as were erected in like 

prewar period. Outlook bright for other construction. Surplus 
materials disposal problem discussed

MINIMUM of two to three times as 
many homes will be built in the ten years 
following the war as were constructed 
in the corresponding period prior to the 
war, L. M. Cassidy, vice president, 
Johns-Manville Corp., New York, pre­
dicted in Philadelphia last week.

Speaking at the thirty-third annual 
meeting of the National Association of 
Sheet Metal Distributors at the Bellevue- 
Stratford, May 9-10, he looked for “a 
reasonable amount of new industrial 
construction, about one-third less, he 
thought, than the 20-year average be­
fore the w ar, or approximately $300,000,- 
000 annually.

In other classes of nonresidencial build­
ing prospects were better. Assuming a 
healthy national income, Mr. Cassidy be­
lieved commercial building might be 
twice as much as the average for the pe­
riod from 1920 to 1940. He also antici­
pated a good volume of institutional con­
struction.

Discussion at the meeting included 
government plans for disposing of war 
stocks, an analysis of the situation with 
respect to such building materials as 
copper and roofing asphalts, manpower 
problems, civilian needs, and various 
wartime regulatory measures affecting 
distributors.

President Eugene Foley, Bayonne 
Steel Products Co., Newark, N. J., an­
nounced the next semiannual meeting 
of the association would be held at the 
Marlborough Blenheim hotel, Atlantic 
City, N. J., in the week beginning Oct. 
15. Officers will be elected at this meet­
ing.

Close co-operation with industry in 
the disposal of government surpluses 
after the war was indicated by Albert 
W. Frey, special assistant to the assistant 
secretary of the treasury, Washington, 
He declared there would be no whole­
sale dumping and that every effort 

( Please turn to Page 182)

M ORALE AID: To stimulate the imagination of their employes as to the 
importance of their w ar production efforts, O hio Crankshaft Co ., C leve­
land, borrowed an M-16 half-trac built by W hite Motor Co ., Cleveland, 
which uses crankshafts built by Ohio Crankshaft. Shown are F. S. 
Denneen, secretary-treasurer of Ohio Crankshaft, and Louis Strauss, 

veteran em ploye, displaying the shafts in front of the M-16
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M ACH IN E  TOOL BUILDERS

Lower Manufacturing Costs Seen 
Cue in Postwar Tool Designs

Recommendations for engineering improvements and new mar­
keting techniques predominate over economic prognostications 

at association's spring meeting. Trend seen toward process 

tools rather than operations tools

TWENTY years ago I attended a 
meeting of machine tool builders in New 
York, where Ernest F. DuBral said: One 
way to become inoculated with typhoid 
is to go where typhoid-bearing mosquitos 
are. You fellows need inoculation witn 
‘production virus.’ Go to Detroit get 
bitten by automotive ‘production mos­
quitos’ !” Last week I attended the spring 
meeting of the National Machine Tool 
Builders’ Association at Hotel Cleveland 
in Cleveland where 300 members were 
bitten by “production mosquitos” from 
Detroit, personified by H. T. Johnson, 
director of standards, and G. T. Bates, 
time and motion study engineer, General. 
Motors Corp.

For some present at the Cleveland 
meeting this was a second shot of the au­
tomotive production virus. Those mem­
bers already had been exposed to Messrs. 
Johnson, Bates and associates at the Gen­
eral Motors meeting in Detroit, April 27 
and 28 ( See page 92 of this issue and 
pages 85 and 8 6 ,  May 1, S t e e l ) .  Like 
the fever engendered by an old fashioned 
mustard plaster—which sometimes takes 
off some skin while getting at a deep- 
seated complaint—the treatment was 
drastic and may have hurt unduly in cer­
tain cases. However, the machine tool 
men proved they can “take i t

By G U Y  H U BBA R D

M a ch in e  T o o l E d ito r ,  S T EE L

Practical Improvements Anticipated

Out of it all certainly will come numer­
ous practical improvements in production 
machine tools. And by thé same token 
also will come much better overall un­
derstanding among the General Motors 
divisions as to what they can and should 
expect from the machine tool industry 
without demanding the impossible.

Admittedly, some of the points raised 
in Mr. Johnson’s machine tool service 
problem slides and in Mr. Bates’ opera­
tional motion study movie, are debatable. 
In casting out one devil, it may be found 
that seven more vicious than the first are 
introduced. Such things will be debated 
and mutual understanding arrived at. 
However, when Mr. Bates’ movie showed 
continuous foot-work on the part of oper­
ators which follows the pattern of an 
Arthur Murray dance diagram, there isn’t 
much room for debate. The same is true 
where women operators find it necessary 
to extend levers with pieces of clothes­
line and lengths of pipe, and where, they 
must stand on slippery wooden platforms. 
There will be much activity on the part 
of machine tool designers “retailoring” 
new models to fit men and women opera-

tors. Incidentally, automobile designers 
have had to do this very same thing a 
number of times.

In his address entitled, “More Adven­
tures into the Unknown, James Y. Scott, 
president of the association and of Van 
Norman Machine Tool Co., came out 
with some ideas about postwar machine 
tools based on his talks with scores of 
hard-headed planners ranging from master 
mechanics to presidents of user com­
panies. “The one thing uppermost in 
the minds of these men,” said Mr. Scott,
“is cost of production in the postwar 
period. Many of them have discussed 
with me machine tools of such radical 
nature that it makes me shudder to think 
what is going to happen if they mate­
rialize. And yet, they are feasible.

“These men are thinking about process 
machine tools rather than operational 
machine tools. A process machine tool 
carries a part step by step through 20 or 
30 different operations, and turns it  out 
in finished form. W atch out for this trend.
It definitely is with us and in view of 
high labor costs which will prevail after 
this war, I am quite sure that with those 
who have production, these kinds of ma­
chines will be in demand.”

Regarding current problems, Mr. Scott 
mentioned particularly the tough spot in 
which the machine tool industry now 
finds itself after shifting in part to other 
vital war work, having its ranks of skilled 
workers seriously depleted by the draft 
and its reserves depleted by renegotia­
tion, then suddenly being faced with 
$450,000,000 worth of machine tool busi­
ness this year instead of the $325,000,- 
000 worth predicted by Washington au­
thorities at the beginning of the year.

W ith further pool orders now denied, 
Mr. Scott sees one way out of this dilemma 
would be in permission— as of now— to 
begin manufacture of machine tools for 
certain postwar uses. This he believes 
will permit the industry on immediate 
notice to meet further sudden and varied 
demands by the services. I t  will perm it 
the industry to maintain machine tool 
operations on a higher level than currently 
has prevailed, this w ithout a feeling that 
sudden cessation of hostilities will leave 
the industry in dire financial straits. At 
the same time it will give a much more 
definite idea of w hat proportion of the 
facilities can safely be allocated for war 
work other than machine tools.”

Tell Bema, general m anager of the 
association, read a report from Adolph 
Foerster, Cincinnati Milling Machine Co., 
who long has been in London with the 
Foreign Economic Administration. After 
mentioning tha t in the U nited Kingdom 
the postwar machine tool problem is com­
ing in for active consideration by an un­
official working party consisting of high 
level representation of the Ministry of 
Production, the Treasury and the Board 
of Trade, Mr. Foerster added:

i t  k it /n o te  o 
0 m  ¡ flu s  ffli 
« I »  tools.
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British Plan Postwar Controls
“I feel that the British consider mam- ^  ® 

tenance of a sound, w ell-balanced ma- ^  e 
chine tool industry to be a very impor- j .  ■1 
tant matter. Therefore, I believe that 
they will continue their controls into the Pi 
postwar period, taking their machine ■ " 
tool industry at a prew ar pattern  and re- on “ 
ducing output to whatever volume is A Al. G 
considered necessary to maintain the in- 
dustry. O utput at this level probably '1J»ivicepr 
will be considered as part of the govern- M Co,, s 
m ent pool of machine tools already in j ^  
existence at that time, and allocations toils j 
will be made from this pool to industry V  
— also to fulfill requirem ents in liberated 5 it 
areas and in export markets. The Unit- N® 
ed Kingdom now is exporting machine . 
tools, primarily to Russia and British 
Empire countries, but none to Latin ,
America.” Nh,•j Wte

In  commentmg on this report, in 
which Mr. Foerster also w ent into con-
siderable detail as to British machine ^  “
tool planning in regard to liberated areas HL? 
and Germany, Mr. Bema remarked: 
“W hereas Mr. Foerster assumes that gov- %< 
ernm ent control of the machine tool in- %  !
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Rolling Mill 
Group Meets 
In Pittsburgh

S p r i n g  conference attracts 
more than 800. Discussions 
devoted to rolling mill prac­
tice with emphasis on bar mills

ATTENDANCE at the second spring 
conference of the Rolling Mill Commit­
tee of the Association of Iron and Steel 
Engineers, held at the William Penn hotel, 
Pittsburgh, May 8, exceeded 800. Discus­
sions were devoted to rolling mill practice.

B. M. Putich, combustion engineer, 
A. M. Byers Co., Ambridge, Pa. described 
an automatic temperature control which 
his company installed on a continuous 
furnace fired with either natural gas or 
No. 6 fuel oil. Burner equipment has a 
maximum firing capacity of 125,000 cubic 
feet of natural gas per hour. Once the tem- 
peiature is established in the three zones, 
it never has been found necessary to ad­
just a burner.

Rejects were less than 1 per cent on 
a run of 1339 slabs when heated in the 
temperature controlled furnace; when 
heated in an in-and-out furnace they ex­
ceeded 10 per cent. The furnace handles 
22 pieces of chrome-moly slabs, 29 x 7% x 
89% inches and weighing 5500 pounds 
each, or 62.4 pieces per hour. In other 
words, it requires I 8V2 minutes to heat an 
alloy slab 1-inch thick; and, 1,600,000
B.t.u. per ton.

Mr. Putich stated in conclusion that the 
control gives an efficient and flexible fur­
nace particularly when changing from 
one grade of steel to another. No over­
heating is encountered, furnace refrac­
tories give satisfactory life, production is 
increased and high quality product is ob­
tained.

J. L. McHugh, general foreman, No. 18 
mill, Jones & Laughlin Steel Corp., Pitts­
burgh, described the process of heating 
and rolling in bar mills. Few changes in 
basic heating and rolling practice have 
been made in the past 15 years though 
equipment has undergone many improve­
ments he stated.

Good results can be obtained from pro­
ducer gas, oil, tar, by-product coke oven 
gas, or a combination though the most 
economical operation is obtained when 
the proper burner equipment is employed.

C. P. Hammond, superintendent of 
mills, Atlas Steel Ltd., Welland, Ont., 
in describing the bar mills of his com­
pany mentioned that 25 per cent more 
power is required to roll alloy steel than 
carbon steel. When rolling carbon steels 
a drop of 100 degrees in the temperature 
of the material has little effect an power 
consumption but in the case of alloy steels 
any slight decrease in the temperature 
causes the power consumption to turn up.

Get busy now on designs which will obsolete every current model— then 
let nature ( plus smart salesmanship) take its course with the horde of war­
time machine tools.” Such is the formula for postwar success recommended 
to machine tool builders. The peak of machine tool production has been 
passed but the rush has just begun in those engineering departments wherein 
machine tools of the future— with superspeeds, micro-accuracy, automatic 
chip disposal, coolant refrigeration and in many cases electronic control— now 
are being converted from dreams to drawings. Photo couiiesy Warner 
& Swasey

dustry will be part of the long-term 
policy of the British government, ma­
chine tool builders of the United States 
undoubtedly will prefer termination of 
government controls and return to the 
competitive basis that always has been 
the foundation of progress in American 
industrial enterprise.”

In his report on “Developments in 
Renegotiation,” Al. G. Bryant, chairman 
of the association’s government relations 
committee, and vice president, Cleerman 
Machine Tool Co., said: “This com­
mittee currently is driving home to re­
sponsible officials in Washington the 
Point that our industry cannot privately 
shoulder responsibility for continuing 
Production of machine tools in the vol­
ume now demanded, without pool order 
°r other protection. Combined inroads 
0 excess profit taxation, renegotiation 
and reduced gross profits due to higher 
a or and material costs, have eliminated 
e possibility of our industry having re­

serves adequate to support the risks in­
volved. Of the $1,800,000,000 pool or- 
ers which were issued— with , such un- 

lua ified satisfaction both to industry and 
0 our country—there remained as of 
p 6 °n]y $32,000,000 worth unas-

signed to actual firm orders.
In dealing with sales and service 

planning, W alter K. Bailey, vice presi­
dent, W arner & Swasey Co., made this 
prediction: “It seems probable that im­
mediate postwar machine tool demands 
will come chiefly from the endeavor to 
meet, as soon as possible, the accumulat­
ed public desire for products of the 
type the public has not been able to get 
during the war. These fall largely in 
the classification some economists call 
‘durable consumer goods’ such as auto­
mobiles and radios.

“Translating this public demand into 
manufacturing requirements makes it 
appear that postwar machine tool de­
mands chiefly will spring from the fol­
lowing: 1. Reconversion of plants re­
quiring total re-equipment or re-arrange­
ment. 2. Reconversion of plants requir­
ing partial re-equipment and re-arrange­
ment; 3. New enterprises, either in old 
or in new plants. 4. Replacement of 
machines in order to place in a competi­
tive position those plants which have not 
purchased equipment during the war. 5 . 
Rehabilitation of war-damaged plants in 
foreign countries. 6 . Replacement of 
machines worn out during the war.”
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April Ingot 
Production Rate 
Above 1943 Top

April total below March be­
cause of shorter month. Re­
vised figures show March set 

new all-time record

APRIL production of steel ingots to­
taled 7,568,530 net tons, an average 
weekly output of 1,764,226 tons, accord­
ing to the American Iron and Steel In­
stitute. The month’s total was less than 
March production because of the shorter 
month, but the average per week in 
April exceeded that of any month in
1943.

The institute, in releasing the April 
figures, also provided revised figures for 
production through 1943 and to date in
1944. The revision shows that March 
output was 7,820,226 tons, an average 
of 1,765,288 tons per week, 1062 tons 
greater than the April average. The re­
vised March total indicates a new rec­
ord was set in that month, exceeding 
the prior peak set in October, 1943, by 
about 6000 tons. In April, 1943, produc­
tion was 7,373,703 tons, or 1,717,812 
tons per week, both figures being re­
vised.

Republic Steel's Funded 
Indebtedness Refinanced

pared with $258,284, or 45 cents a share 
in like 1943 period. N et income last 
quarter includes $124,230 recoverable ex­
cess profits taxes from 1942 because of 
a carry-back of unused tax credit.

Set
Steel Corp. Shipments 
Record in First 4 Months

„ 1 Cnrv. shipments
United States S t e e l  ^ l e d  1,756,- 

of finished steel m Apr , , 7 0 0 « tons

l i r b

Profit of $155,806 Earned 
By Continental Steel

Continental Steel Corp., Kokomo, Ind., 
earned $155,806 last quarter, equal to 
78 cents a common share, against $118,- 
159, or 50 cents a share, in like 1943 
months.

of 117,998 tons 
shipped in797 net tons, a decrease 

from the 1,874,795 t increase
lo n g ., 1943> sMp.

*

jo /n o il

Crucible Steel Has Net 
Profit of $1,279,302

60

March, a
of 125,969 tons over 
ments of 1,630,828 tons.

For four months ended April 30 
tal shipments were 7,118,151 tons, 
pared with 6,780,810 tons in the 
parable period in 1943. This four-month 
aggregate is the highest on record for 
this period, the previous high being 6,- 
895,312 tons in 1942.

to-
com-
com-

[wfr

. rMit lito

(In ter-com pany  shipm ents not included) 
N e t T ons

First quarter net profit of Crucible 
Steel Co. of America, New York, totaled 
$1,279,302, equal to $1.97 per common 
share, compared with $1,915,905, or 
$3.39 a share in like 1943 period.

Jan .
F eb .
M ar. 
A pr. 
4 m o.

1943
1,685,992
1,691,592
1,772.397
1,630,828
6,780,810

Alan Wood Steel Reports 
Net Income of $77,829

1944 
1 ,730,787 
1,755,772 
1 ,874,795 
1,756,797 
7 ,118,151

M ay  ..........   1 ,706,543
J u n e  .................  1 ,552.663
J u ly  .................  1 ,660,762
A ug. .................
S e p t ........................  1 ,664,577
¿ c t  .................  1 ,794,968
N ov 1,660,594
D ec .' !  .............. 1 ,719,624

1942
1 .738.893 
1,616,587 
1,780.938
1.758.894 
6,895,312 
1,834,127 
1 ,774 ,068  
1 ,765 ,749  
1 ,788,650 
1,703 ,570  
1,787,501 
1,665,545 
1,849 ,635

1941
1,682,454
1,548,451
1,720.36b
1,687,674
6,638,945
1,745,295
1,668,637
1,666,667
1,753,665
1,664,227
1,851,279
1,624,186
1,846,036

ago, is p t f

is‘(
0

Net income of Alan Wood Steel Co., 
Conshohocken, Pa., totaled $77,829 last 
quarter, compared with $174,786 in same 
period a year ago. Tax provisions 
amounted to $127,000.

T o ta l .................  20 ,244,830 21 ,064,157 20,458,937

■ ■ *449,020 *42,333
T o ta l ••   20 ,615,137 20,416,604

f t

•D ec rea se .

m o t i v e s  in  i  
n tied  b y  a  s in  
¡ « it s  m ay b e  c 
k | k  m ultiple
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Sale of $50 million first mortgage 3% 
per cent series sinking fund bonds, due 
in 1964, to a group of 11 insurance com­
panies, has been completed by Republic 
Steel Corp., Cleveland, in a recent move 
to refinance its outstanding funded in­
debtedness and bank loans. Sale of 
the bonds, at the face amount, plus a 
premium of \ xk  per cent, was arranged 
through Dillon Read & Co., Glore, For- 
gan & Co. and Lehman Bros.

The company has also consummated 
serial bank loans aggregating $24.5 mil­
lion due over a period of seven years 
w ith its regular commercial banks. Re­
public is calling for redemption on June 
17, 1944, all of its outstanding General 
Mortgage 4xk. per cent bonds; and June 
5 all of the outstanding Gulf States Steel 
Co. first (closed) mortgage sinking fund 
4% per cent bonds due Oct. 15, 1961, at 
103 per cent and accrued interest. All of 
the company’s previously outstanding five 
year serial notes have also been paid.

II rep u ri»  WJ cum pouica ill  ̂^
b essem er a n d  81 .9%  o f th e  e lec tric  in g o t a n d  s tee l fo r  c a s t in g s  p ro d u c tio n

1944
Jan . 6,769,438 97.2 439,551 85.4 377,751 83.3 7 ,586,740 95.6 1,712,582

Feb. 6,410,338 98.5 409,781 85.2 368,555 87.0 7 ,188,674 96.9 1,736,395

M arch 6,976,450 100.1 455,368 88.5 388,408 85.7 7,820,226 98.5 1,765,288

1st q tr . 20,156,226 98.6 1,304,700 86.4 1 ,134,714 85.3 22,595,640 97.0 1,738,126

A pril 6 ,768,895 100.3 437.517 87.8 362,118 82.5 7 ,568,530 98.5 1,764,226

1943
1,675,964Jan . 6,576,788 97.8 478,161 85.9 369,573 95.5 7 ,424,522 96.8

Feb. 6,031,605 99.3 447,810 89.1 345,189 98.8 6,824,604 98.5 1,706,151
M arch 6,787,902 100.9 503,565 90.4 383,111 99.0 7,674,578 100.0 1,732,410

1 st q tr . 19,396,295 99.3 1,429,536 88.4 1,097,873 97.7 21,923,704 98.4 1,704,798

A pril 6,510,824 99.9 482,478 S9.5 380,401 101.5 7,373 ,703 99.3 1,718,812
M ay 6,669,703 99.1 482,424 86.6 397,564 102.7 7,549,691 98.4 1,704,219
Ju n e 6,202,889 95.2 453,663 84.1 382,801 102.1 7 ,039,353 94.8 1,640,875

2nd q tr . 19,383,416 98.1 1,418,565 86.8 1,160,766 102.1 21,962,747 97.5 1,688,144

1 st h lf. 38,779,711 98.7 2,848,101 87.6 2,258,639 99.9 43,886,451 98 .0 1,696,423

Ju ly 6,556,794 96.8 466,345 90.6 384,737 91.9 7 ,407,876 96.2 1 ,675,990
Aug. 6,700,118 98.7 484,847 94.0 401,499 95.7 7,586,464 98 .3 1,712,520
Sept. 6,646,968 101.4 480,757 96.4 386,614 95.4 7,514,339 100.7 1,755,687

3rd  q tr . 19,903,880 99.0 1,431,949 93.6 1,172,850 94.4 22,508,679 98.4 1 ,714,294

9 m os. 58,683,591 98.8 4,280,050 89.5 3,431,489 98.0 66,395,130 98.1 1,702,439

O ct. 6,892,029 101.6 513,585 99.5 408,503 97.4 7,814,117 101.2 1 ,763 ,909
Nov. 6,543,204 99.6 440,878 88.2 387,893 95.5 7,371,975 98.6 1,718,409
Dec. 6,502,980 96.0 390,979 75.9 361,185 86.3 7,255,144 94.2 1 ,641 ,435

4 th  q tr . 19,938,213 99.1 1,345,442 87.9 1,157,581 93.1 22,441,236 98.0 1,707,857
2nd h lf. 39,842,093 99.0 2,777,391 90.8 2,330,431 93.7 44,949,915 98.2 1,711,074
T o ta l 78,621,804 98.9 5,625,492 89.1 4,589,070 96.7 88,836,366 98.1 1,703,804
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Copperweld Earns $242,223  
In 1944 First Quarter

Copperweld Steel Co., Glassport, Pa., 
had first quarter net income of $242,223, 
equal to 42 cents a common share, com-

4.43
4.00
4.43 

12.86
4.29
4.43
4.29 

13.01 
25.87
4.42
4.43 
4.28

13.13
39.00

4.43 «a 
4-29 UR? 
¿4.42 'M i

13.14 
26.27
52.14 -A 

________
T h e  p e rce n tag e s  o f c a p a c ity  o p e ra te d  in  f i r s t  s ix  m o n th s  o f  1943 a r e  c a lc u la te d  on  w eekly  

ca p a c itie s  o f 1,518,621 n e t to n s  open h e a r th , 125,681 n e t to n s  b e ssem e r a n d  87,360 n e t  tons '¡(j j , 
e lec tric  in g o ts  an d  s tee l fo r  c a s tin g s , to ta l  1 ,731,662 n e t  to n s ;  b a s e d  on  a n n u a l c a p a c it ie s  a s  o f vw , 
J a n u a r y  1, 1943 a s  fo llow s: O pen h e a r th  79 ,180,880 n e t  to n s , b e ssem e r 6 ,553,000 n e t  to n s , elec- 
t r ie  4,554,980 n e t tons . B eg in n in g  J u ly  1, 1943, th e  p e rc e n ta g e s  o f c a p a c i ty  o p e ra te d  a r e  ca l- A»L 
cu la ted  on  w eek ly  c a p a c it ie s  o f 1 ,531,789 n e t to n s  open h e a r th ,  116,494 n e t  to n s  b e s s e m e r  and  
94,667 n e t to n s  e lec tric  in g o ts  a n d  s tee l fo r  c a s t in g s , to ta l  1 ,742,950 n e t  to n s ; b a se d  o n  a n n u a l 
ca p ac itie s  a s  fo llow s: O pen  h e a r th  79 ,867,450 n e t  to n s , b e sse m e r 6,074,000 n e t  to n s , e lec tric  
4 ,935,960 n e t to n s . D a ta  f ro m  A m e ric a n  I ro n  a n d  S tee l In s t i tu te .

P e rc e n ta g e s  o f c a p a c ity  o p e ra te d  in  1944 a r e  c a lc u la te d  on  w eek ly  c a p a c it ie s  o f  1 572 755 
n e t to n s  o p en -h ea rth , 116,182 to n s  b essem e r a n d  102,350 to n s  e le c tr ic  in g o ts  a n d  s tee l f o r  c a s t ­
ings, to ta l  1 ,791,287 n e t to n s ; b ased  on  a n n u a l c a p a c it ie s  a s  o f J a n .  1, 1944, a s  fo llow s- O pen- 
h e a r th  82,223,610 n e t to n s , b e ssem e r 6,074,000 to n s , e lec tric  5 ,350,880 to n s .

' t h e  f u  
®  ra ili

i t i

«y i

i

%
Hi

/ T E E Ife



: P O S T W A R  P L A N N IN G

»»titii 
»,

ltd«'

■ IS 
» »
®1S
®«l
SSU
121»
S »149»
S50»
310»
501»
5 8 »
SS5L Ï

I B M

IBM

Fairbanks, Morse 
To Manufacture 
Locomotives

Company anticipates broad- 

scale modernization of mo­
tive power when peace ar­
rives

ANTICIPATING broad-scale modern­
ization of railroad motive power in the 
postwar period and an increasing trend 
toward dieselization, Fairbanks, Morse 
& Co., Chicago, is preparing to manu­
facture diesel electric locomotives. This 
announcement was made by R. H. Morse 
Jr., general sales manager, May 8, to a 
group of railroad officials and representa­
tives of the press during a tour of the 
company’s main plant in Beloit, Wis.

The new line of locomotives will em­
ploy the company’s “OP,” or opposed- 
piston, diesel engines of the type up to 
now pre-empted by the Navy for sub­
marines and surface craft. The line will 
include freight, passenger and dual­
service locomotives in standardized units, 
each powered by a single engine. Two 
or more units may be coupled and oper­
ated through multiple-unit control to 
meet any speed and power requirement 
within the limits of drawbar and brak­
ing capacity.

Switching locomotives also will be 
built in two capacities. The larger will 
have characteristics required for operat­
ing local freight, as well as passenger, 
trains.

In the opposed-piston type diesel en­
gine, two pistons move in opposite direc­
tions in each cylinder. This radically 
different engine was developed in the 
1930s with locomotive application spe­
cifically in view, and the company 
claims its success in this field already has 
been proved by the experience of the 
Southern and other railroads, which 
for some years have been using rail 
passenger cars and switching locomo­
tives powered by the engines.

Shortly after the first of the engines 
were placed in railroad service, the 
hited States Navy found this type of 

engine so well suited for powering sub­
marines that today it is being used on a 
substantial proportion of these craft. 
Hundreds of Navy surface vessels also 
are propelled by the same engine.

Because the Navy demanded the en­
tire engine production, further locomo­
tive development was necessarily post­
poned soon after the first units had 
een completed. For Navy needs alone, 

a arge new plant was built in Beloit and 
equipped for mass production of the en- 
S'ne. It is in this plant, and with the 
same equipment and personnel that the 
engines for the diesel-electric locomo­
tives will be manufactured.

n outlining the new Fairbanks project,

R. H. Morse Jr., 
s e a t e d ,  discusses 
with John W . Bar- 
riger III, who was 
recently appointed 
manager of the 
Diesel Locomotive 
division, Fairbanks, 
Morse & Co., Bel­
oit, Wis., relative 
to the sales possi­
bilities of the com­
pany’s latest addi­
tion to its extensive 

machinery line

Mr. Morse announced that John W. Bar- 
riger III, has been appointed manager of 
the newly created Diesel Locomotive 
division. Since 1927, he has been en­
gaged in railway financial, corporate, 
and related work which provided him 
with “unusual opportunities to study the 
physical characteristics and the operating 
and traffic conditions on all the principal 
railroads of the United States.” 

Graduating from Massachusetts Insti­
tute of Technology in 1921, Mr. Barriger 
subsequently served with the Pennsylva­
nia railroad in its maintenance of way

and transportation departments. From 
1933 through 1941, he was in charge of 
the railroad division of the Reconstruc­
tion Finance Corp., during which time 
he was directly associated with railway 
financing aggregating in excess of one 
billion dollars.

Fairbanks-Morse has been manufactur­
ing internal combustion engines since the 
1890s, has taken a prominent part in 
diesel engine development, and for many 
years has built a line of diesels which 
embraces many types and a wide range 
of capacities.

/ / Planning" vs. "Wishing u

"Boss" Kettering warns progress will depend on "intelligent 
imagination that stays within the limits of science"

LEADERS in industry and govern­
ment must distinguish between “post­
war planning” and “postwar wishing,” 
warned Dr. Charles F. Kettering, direc­
tor, General Motors Research Corp., De­
troit, addressing a dinner audience in 
Chicago, May 9. The dinner, sponsored 
by the Illinois Manufacturers’ Associa­
tion, Illinois Institute of Technology 
Alumni Association, Northwestern Tech­
nological Institute and Patent Law As­
sociation of Chicago, was tendered in 
honor of the National Inventors’ Council, 
of which Dr. Kettering is chairman.

“W e have been hearing a lot about 
postwar planning,” Dr. Kettering said. 
“You would think we have never planned 
before. The thing we must be care­
ful about is to separate the postwar 
planning from the postwar wishing. If 
we presuppose that human nature will 
be different after the war, then we have 
postwar wishing.

“Human nature will be the same after 
the war,” he continued, “and there is no 
use getting sore about that. We will 
mlake progress if we are guided by in­

telligent imagination that stays within 
the laws of science.

“Inventions are not overnight flashes 
of genius, but the products of time and 
tediousness,” Dr. Kettering said. “We 
may invent something good for tomor­
row or for next year, but probably the 
most important inventions will be ready 
for the next generation.”

Speaking on American patents, Con­
way P. Coe, United States commissioner 
of patents, Washington, asserted “For­
tunately for us, the patent system which 
has given us our industrial pre-eminence 
has at the same time assured our mili­
tary supremacy and the preservation of 
our freedom.”

In the critical postwar period, we must 
again depend on the American patent 
system. Referring to the current study 
which the National Patent Planning Com­
mission is making of the system with 
the object of revising it, Mr. Coe warned 
that “this is not the time for radical in­
novations and experimentations ignoring 
fundamentals. Alterations should be 
demonstrable improvements.”
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Stee I wo r ke rs Ca 11 
For Guaranteed 
Minimum Wage

Union program seeks greater 

participation in p l a n n i n g  
through broadening activities 

of labor management groups

STEEL wage case, minimum weekly 
and annual wage contracts, international 
labor collaboration, greater participation 
in postwar planning through broadening 
the activities of labor-management 
groups, fourth-term candidacy of Presi­
dent Roosevelt and renewal of the no- 
strike pledge, were the chief topics dis­
cussed and passed on at the second in­
ternational biennial convention of the 
United Steelworkers of America in Cleve­
land last week.

President Philip Murray stated that 
the union “is and plans to continue its 
efforts to win a formal declaration by 
Congress favoring the principle of the 
minimum weekly and annual wage agree­
ments now sought by most unions. He 
added that the principle already is rec­
ognized for industry through the carry­
back and carry-forward features avail­
able in present excess profits tax legis­
lation, and for farmers through benefits 
derived from the farm parity principle 
which protects them against rising living 
costs.

Considerable sentiment for withdrawal 
of the “no-strike” pledge was indicated 
by the many shouted noes to a conven­
tion motion to let the record show the 
delegates as unanimously passing the 
resolution favoring its renewal, after an 
original vote had brought victory for 
President Murray and the no-strike pro­
gram.

The 2400 delegates present also dis­
cussed various legislative proposals deal­
ing with food subsidies, price regulation, 
taxes, profits, and the W ar Labor Board’s 
procedures in handling labor disputes.

Audited report of the union’s financial 
position as of Nov. 30 last showed a net 
worth of $3,313,077, or an increase of 
$66,844 over that recorded May 31, 
1943, and $2,799,360 since its inception 
in May, 1942. Amount received in the 
form of dues and initiation fees totaled 
$3,158,013 in the six months period 
ended Nov. 30.

Steel Producers Take 
Case to Public by Air

W hat the granting of the wage and 
other demands of the United Steelwork­
ers would mean to the economy of the 
country and to living costs of all was 
explained by spokesmen for the steel in­
dustry in radio messages last week.

John A. Stephens, vice president, Unit­
ed States Steel Corp., and chairman of 
the Steel Case Research Committee, 
cited the inflationary repercussions that 
would follow the granting of the wage 
increase demanded. Mr. Stephens quot­
ed Fred M. Vinson, director of the Of­
fice of Economic Stabilization, and James 
F. Byrnes, director of the Office of W ar 
Mobilization, as to the effect such an 
increase would have on the economy.

Dr. Jules Backman, New York Uni­
versity, and director of economic studies 
for the Steel Case Research Commit­
tee, refuted labor’s claim that the cost of 
living has increased 43% per cent, and 
explained the fallacies in reasoning by 
which the unionists arrived at that fig­
ure. Dr. Backman cited the Bureau of 
Labor Statistics estimates that the cost 
of living has increased only 23.4 per 
cent, a figure which, he said, was con­
firmed by other independent studies.

Steel Payrolls, W ages 
Establish New Record

Steel industry payrolls established a 
new high record of $145,285,000 in

, American Iron 
March, according to the 
and Steel Institute. $ 1 4 4 ,9 3 7 , -

Previous peak payro '  „ornp anies in 
000, disbursed by steel ig 4 ^  pay_ 
October, 1943. The N 6 l5 ;000 in Feb- 
r°ll c o m p o s  wrth , 0 in M arch
ruary, and with Sroo,o
a year ago. employes in the

i n d t ^  d e X e d 1 in
During that m ontl^an e ¿ ¿ i s t  5 8 3 ’,000
f n T S j ; ereN oTom parable figures for 
average number employed are available 
for March, 1943, b u t the total number at 
work in March of last year was 637,000.

W age-earning employes worked an 
average of 4 7 .7  hours per week and 
earned an average of 1 1 5 .9  cents per 
hour in March, 1 9 4 4 .  Their indicated 
average weekly eamings of $ 5 5 .2 8  in 
M arch stand as a new  record.

In February, hourly eamings averaged 
1 1 6 .1  cents and the average work-week 
was 47.0 hours, bringing ^weekly earn­
ings to an average of $ 5 4 .5 7 .  In  March, 
1 9 4 3 ,  steel industry’s wage earners earned 
an average of 1 1 0 .3  cents per hour and 
worked 4 2 .5  hours per week, indicating 
average weekly eamings of $ 4 6 .8 8 .

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

SHIPBUILDING—  Maritime leaders believe a great deal can be accom­
plished toward the development of foreign trade after the war. This coun­
try’s merchant fleet is expected to be well in excess of 50,000,000 dead­
weight tons by the end of the war. See page 53.

M ARKETING—  Warehousemen urged to study their m arket and increase 
their sales forces for postwar era. They are told about war-inspired 
achievements which can be adapted to postwar civilian steel production. 
See page 56.
HOM ES— L. M. Cassidy, vice president, Johns-Manville Corp., New 
York, predicts postwar home construction in the first ten years after the 
war will be two or three times greater than  th a t of the ten years prior 
to the war. See page 57.

MACHINE T O O LS— Chief postwar demands for m achine tools seen 
in the need for meeting consumer requirements of durable goods such as 
automobiles and radios. Trend toward process machine tools, which carry 
the part step by step through 20 or 30 different operations, is seen. 
See page 58.

LO CO M O TIVES— Fairbanks, Morse & Co., Chicago, expects an increas­
ing trend toward the dieselization of the railroads’ motive power in the 
postwar era. See page 61.

CONTRACT TERM IN ATION  — W ar Contracts Termination bill, spon­
sored by Senators Murray and George and approved by the Senate, re­
portedly is acceptable to business as well as labor. Legislation provides 
for rapid settlement of contracts, covering both prime contractors and 
subcontractors. See page 63.

EQUIPMENT D ISPO SA L—  Witness before the W ar Contracts Sub­
committee urges that the government-owned surplus equipm ent be do­
nated to schools, hospitals and other similar institutions. See page 64.

TRAN SPORT PLAN E— Consolidated Vultee Aircraft Corp. has de­
signed a new 48-passenger commercial transport plane w hich it intends to 
produce after the war to replace standard airliners. See page 76.
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ORGANIZATION CHARTS
STEEL DIVISION  

W ar Production Board

IRON AN D STEEL PRICE BRANCH  

N O N FERRO U S METALS PRICE BRANCH  

Office of Price Administration

STEEL presents herewith the first organization chart of the 
Steel Division, War Production Board, issued since the appoint­
ment of Norman W. Foy to its directorship.

Other important changes have been made recently in the 
personnel of the division, including Joseph L. Block who is now 
deputy director; W. B. Todd, assistant deputy director; C. H. 
Longfield, assistant director in charge of production; P. J. 
Clowes, assistant director in charge of manpower; E. J. Hergen- 
roether, chief, Metallurgical Branch; Alex Millet, chief, Raw 
Materials Branch; and H. M. Francis, chief, Wire and Cold Fin­
ished Bar Branch.

Equally important changes have been made in the Indus­
trial Materials Price Division, Office of Price Administration. 
Many of these changes were made in compliance with the wishes 
of Congress which directed that no man should control price- 
making policies who had not had business experience.

Warren M. Huff was appointed price executive of the Iron 
and Steel Branch toward the close of last year, continuing gov­
ernmental administrative work that started in 1933. Although 
a few important changes have been made in personnel since 
the first of the year in the Industrial Materials Price Division, 
changes generally have been in the nature of a regrouping and 
consolidation of commodities under the supervision of the vari­
ous sections and units of the division.
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^ u i s iK A O T  TERM INAT IO N

Murray-George W ar Contracts Bill 
Acceptable to Business and Labor

Measure, passed by Senate, provides for rapid settlement and  

covers both prime and subcontractors. Requires General A c­
counting Office audits only in case of fraud. Action by House, 
now considering three similar bills, is uncertain

MURRAY-GEORGE W ar Contracts 
Termination bill, S. 1718, which the Sen­
ate approved May 4, generally is re- 

l garded as a streamlined bill. It is ac­
ceptable to all the interested government 
agencies and to business. Labor also is 
satisfied with it— provided additional 
legislation to cover reconversion will pro­
tect “human” as well as property rights 
by providing nationalized unemployment 
insurance, severance pay and otherwise 
taking care of discharged war workers.

Labor has had assurances from the 
three senators who have played a lead­
ing part in originating and steering post­
war legislation, W alter F. George 
(Dem., Ga.), Harley M. Kilgore (Dem., 
W. Va.) and James E. Murray (Dem., 
Mont.), that the human angles would 
be borne in mind in the final drafting 
of S. 1823, Senator Kilgore’s bill known 
as the W ar Mobilization and Postwar 
Adjustment bill, and S. 1730, Senator 
George’s bill which would create an Of­
fice of Demobilization.

r S. 1718 is a carefully worked out bill, 
apparently one of the best to come out 
of Congress in a long time. It aims at 
rapid settlement of terminated contracts 

and covers both prime contractors and 
subcontractors. I t provides for prompt 
and final settlements, and the General 
Accounting Office may make audits only 
for fraud. The latter may not hold up 
or disturb settlements for any other rea­
son.

While the Senate thus has acted posi­
tively and constructively on the subject 
of contract terminations, there still is no 
assurance as to what the House will do. 
The House now has before it three 
bills, H. R. 4392, H. R. 3022 and H. R. 
4469. H. R. 4392 is a revision of the 
Murray-George contract termination bill.
H. R. 3022 is the House Military Affairs 
Committee bill which would make all 
settlements subject to GAO audits, so that 
no settlement could be considered as final 
until approved by the comptroller gen­
eral. H. R. 4469 is the bill of the House 
Naval Affairs Committee which generally 
is regarded as satisfactory excepting per­
haps for one feature. It would give the 
comptroller general a voice in contract 
termination and some students fear that 
should the comptroller general have such 
recognition any word that he uttered 
®ight cause procurement agencies to go 
slow in making settlements.

A fourth bill now is being prepared 
y tire House Special Committee on 

Postwar Economic Policy and Planning 
and it is the hope among representatives

of business in the capital that this will 
be the bill that the House Rules Com­
mittee will report out. That there is a 
good chance of this is indicated by the 
fact that several members of the post­
war committee, including Chairman Wil­
liam M. Colmer (Dem., Miss.), are mem­
bers of tire Rules Committee.

The bill which the Colmer Committee 
is writing is shaping up very much along 
the lines of S. 1718. The ideas the 
postwar committee has in mind were 
reflected when last March it appointed 
as head of its study and planning staff 
Marion B. Folsom, treasurer, Eastman 
Kodak Co., Rochester, N. Y., chairman, 
Federal Reserve Bank of Buffalo, trustee, 
Committee for Economic Development, 
member, Business Advisory Council, De­

partment of Commerce, and a member 
of the New York State Council on Un­
employment Insurance.

The odds appear rather against House 
passage of a war contracts termination 
bill before the adjournment for a recess. 
No date yet has been agreed on but many 
congressmen, because of the imminence 
of the Republican and Democratic con­
ventions, would like to get away no later 
than June 15. Even should a bill be 
reported out by the Rules Committee 
there is the likelihood that the contro­
versy over the place of the comptroller 
general in contract termination would 
delay final action.

Steel Roof Deck Industry 
Elects New Officers

William Gillett, manager, Holorib di­
vision, Detroit Steel Products Co., De­
troit, has been elected chairman of the 
technical committee of the Steel Roof 
Deck Industry.

Other new officers are: R. D. Snod­
grass, vice chairman, and C. C. Penning­
ton, secretary-treasurer. Mr. Snodgrass 
is chief engineer for Truscon Steel Co.; 
Mr. Pennington is merchandise manager, 
industrial roofs and fabricated steel di­
vision of U. S. Gypsum Co.

ALL-AM ERICAN C O N FER EN C E : These businessmen from North, Central 
and South Am erica discussed postwar plans at the W aldorf-Astoria in 
N ew  York at the meeting of the Permanent Council of the Am erican  
Associations of Commerce and Production. ¡They are , left to right: Leo­
pold H. Palazuelos, president, N ational Confederation of Cham bers of 
Commerce of M exico; J. M. Berrocal, businessman from Panam a; Jam es S. 
Kemper, president, Lumbermen's Mutual Casualty  Co ., Ch icago; Adolfo  
Ibanez, president. Central Cham ber of Commerce, heading the Chilean  
delegation; R. D. Spradling , president, Am erican Rolling Mill Co ., A r­
gentina, and chairm an of the advisory committee of the United States' 
delegates to the conference; and Robert Boomer, New York investment 

banker. N EA  photo
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Tax Free
UNITED States Supreme Court re­

cently ruled by seven to two that it is 
unconstitutional for states to assess real 
property taxes against federally-owned 
machinery and equipment in war plants. 
The suit appeared in the nation s highest 
court after Allegheny County (Pitts­
burgh) levied a real estate tax of $5131
on $618,000 worth of government-owned 
machinery at the Mesta Machine Co., 
West Homestead, Pa. The case first ap­
peared in the Pennsylvania Common 
Pleas Court which ruled in favor of the 
federal government only to have the 
Pennsylvania Supreme Court reverse the 
decision in favor of the county. Thus, 
about $2,000,000,000 in federal equip­
ment used by private contractors remains 
free from state and locai taxes. Justice 
Robert H. Jackson handed down the ma­
jority ruling. Justices Owen J. Roberts 
and Felix Frankfurter dissented.

public as soon as may be feasible, con­
sistent with the overall economic pic­
ture. There should be no . . . artificial 
restrictions for the sake of temporary 
profits. It should be remembered that 
public discussion of television develop­
ments in war laboratories is handicapped 
by the lack of specific information which

Limit Too High
Revised renegotiation act’s $500,000 

limit is not sufficiently low and a survey 
should be made to determine what the 
limit should be, George Seedman, presi­
dent, American Business Congress, New 
York, testified before a recent hearing of 
the Complaints Subcommittee of the 
Senate Small Business Committee. Re­
negotiation is essential for the recapture 
of excessive profits, he said, but it is a 
process that is extremely costly for small 
companies. He believed that govern­
ment officials could develop a simpler 
method of renegotiating small business.

Labor Subcontracting
Special Investigating Subcommittee 

of the House Military Affairs Committee 
is preparing a report covering its inves­
tigation of the practice of farming out 
tool and die makers and other skilled 
workers to war contractors at much 
higher hourly wage rates than are paid 
the men themselves, plus all living ex­
penses for these men while they are on 
these jobs. Additional hearings on this 
subject had been scheduled but will not 
be held due to assurances by procure­
ment agencies that they will discourage 
such practices on the part of contractors.

Television Encouraged

m a c h i n e  t o o l s

“Large quantities” of Japan s 
“idle” spinning machines are being 
converted into lathes and other 
types of machine tools in an effort 
to step up Japan’s war production, 
“especially in aircraft, according 
to the Japanese Domei agency as 
reported by the Office of War In­
formation.

The Domei dispatch said that 
conversion of this type of machin­
ery into other types of tools was 
“successfully achieved by experts 
of the Ohmi Aircraft Co. in central 
Japan after months of experiment­
ing.” These experts “found that 
practically all of the spinning 
looms, with minor changes, can be 
used in the construction of ma­
chine tools.” The Ohmi plants 
were said to be using frames, rails, 
gears, roller and ball bearings, 
nuts, bolts, springs, shaft bearings 
and other parts of spindles for the 
construction of machine tools.

Saves Time
Use of the new s t a n d a r d  ^

negotiating war ^ f g g ^ e m e n t  agen- 
cently by the various pro ^  weeks
cies, has reduced b y h v  complete the 
the time usually required ^  & ^
renegotiation process, accu & 
port by Budget Director Howard D. 
Smith. In addition, the new forms have 
made it possible for prelim inary negotia­
tions formerly requiring four or five 
meetings w ith im portant company of­
ficials to be completed in one meeting. 
Use of the new  forms, says Mr. Smith, 
offers some measure of protection to 
small firms which cannot afford to use 
expert lawyers and accountants experi­
enced in renegotiations, since the forms 
provide a general outline which will as­
sure satisfactory presentation of their

is, of course, a closely-guarded military 
secret.” Thus, the television industry, in 
its postwar planning, is encouraged to 
give the public the best.

Clears W ay

Chairman James Lawrence Fly of the 
Federal Communications Commission has 
declared it would be “foolhardy to lock 
down future television service to the pre­
war levels.” He assumed the FCC will 
not take any official action changing 
television standards until the Radio 
Technical Planning Board completes its 
study and submits recommendations.

“It has been my view,” he said, “that 
the highest developments which our tele­
vision technicians are capable of pro­
ducing should be made available to the

Foreign Investments

p

case.

Prisoners W ork
Prisoners of w ar in the U nited States 

now num ber 183,618, the normal equiv­
alent of the working force of a city of 
between 700,000 and 800,000 persons, 
the W ar D epartm ent announces. Utiliza­
tion of these prisoners has resulted in a 
total of 19,300,321 man-days of useful 
employment from June, 1943, to the end 
of March, 1944. There has been a wide­
spread shift in the distribution of prison­
ers of war to camps in areas of manpower 
shortage, a trend tha t is still under way. 
Harvesting and canning of fruits and 
vegetables have furnished much employ­
m ent for these men, as have glso the 
lumbering, pulpwood and allied indus­
tries. Many of them  are to be employed 
on farms this summer.

Equipment Disposal Plan

Legislation clearing the way for re­
turn to private ownership of all Great 
Lakes vessels and all others of 1000 
gross tons or less has been completed 
and now awaits the President’s signature. 
The W ar Shipping Administration early 
in the war requisitioned 14 large Great 
Lakes vessels and about 2500 small 
craft, which it is now prepared to re­
lease because of the availability of new 
vessels. The bill would give the vessels’ 
original owners prior repurchase rights 
on the basis of the price received ad­
justed for depreciation and cost of re­
conditioning. If the original owner 
waived his right, the WSA would sell 
to the highest bidder.

According to a Treasury D epartm ent 
tabulation, American individuals and firms 
hold interests in foreign countries which 
aggregate more than $13,300,000,000. 
About $8,000,000,000 is in United Na­
tions territories and $1,300,000,000 in 
Germany. Our largest holdings are in 
Canada— about $4,300,000,000.

Congressional sentim ent for disposing 
of a large amount of government-owned 
equipm ent by donating it to schools, 
hospitals and other institutions is increas­
ing as representatives of such institu­
tions come to W ashington and hold that 
such a policy would serve the national 
interest. One such witness was M. P. 
Moe, Helena, Mont., who appeared be­
fore the W ar Contracts Subcommittee 
of the Senate Committee on Military 
Affairs as spokesman for 48 state edu­
cational organizations and other groups. 
Indicative of the types and range of gov­
ernm ent-owned equipm ent the vocational 
and other retraining schools should have, 
Mr. Moe cited school buses, jeeps, elec­
tronic equipm ent, visual aids such as films 
and projectors, radio receiving and broad­
casting equipm ent, machine tools, dies 
and fixtures, engines, trucks, planes, 
laboratory equipm ent, miscellaneous 
books, music and musical instruments, 
recreation facilities, etc. Mr. Moe es­
timated that if the schools receive the 
equipm ent they need, about $2 400 000,- 
000 to $3,000,000,000 of surplus equip­
m ent would be taken off the market. This 
would help stabilize postwar markets.
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M a ch in e  tools g ive  m e a n in g  to this

jury's verdict!

It wasn’t much of a story. By news standards today it was strictly Page 14. The night City Editor slugged

sV msT oT I ^ e n il e  c e m e ” in the slot g“ve il * one'column h“ d' ,URY BLAMES
“Health stations, more hospitals and schools, recreational and training facilities, low-cost housing 

projects and community centers were recommended by the grand jury, in  its final presentment yesterday, as 
measures to check the rising tide of juvenile delinquency in this etc., etc., etc.”

Few people read it. In the midst of war and politics, it was strictly Page 14.

That’s why we’re running it. Because that story should be a Page 1 MUST in every city in America, 
ecause that jury s verdict is a national challenge. Because it gives the lie to every brand of private or 

political complacency which turns away from one simple, unvarnished truth: Our sons are fighting 
lor a better world than they left behind—and total victory is a long way off!

What has the machine tool industry to offer here? One very real contribution: The engineers of 
j basic machine tool producers have helped the men of government and of industry to plan the most 
aesperate and gigantic production program of all tim e. . .  and they can help those same men 

Plannmg today for the peace that must be won after the war is won!

One of these is a Bryant man. We invite you to send for him.

Bryant Chucking Grinder Company
SPRINGFIELD, VERMONT, U.S.A.



PRI ORI TI  E S - A L L O C A T IO N S - P R IC E S
W eekly summaries of orders and regulations, together with offi­
cial interpretations and directives issued by W ar Production 

Board and Office of Price Administration

, «1 o f th e  o rd e r
p a r t ic u la r  e n d  uses. S c h e d u  e \V PB  to
s ta tes  th a t  “ it  is th e  i n t e n t * »  g( a „ oy  s tee l 
c o n tin u e  to  a llo w  th e  Pro d u c“  ccn t b y  w e ig h t 
co n ta in in g  n ic k e l u p  to  9 P  an(j  o p e ra tin g  
fo r ta b le  to p s  fo r  au to p sy  u n d e r  M - l- i
ta b le s .”  A lu m in u m  is p e rn u  4 .3  ap p li-
fo r m e d ica l fu rn itu re  w hen  ,^ -2 1 4 )  
ca tio n s  h av e  b e e n  app roved .

0 ’s ^ 
11
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IN S T R U C T IO N S

A LU M IN U M : Q uarterly  lim it o f 600  pounds 
th a t has app lied  to use of new  alum inum  in 
m an u fac tu re  o f new  pa tte rn s  has b ee n  re ­
m oved from  provisions of d irection  No. 1 to  
C on tro lled  M aterials P lan  regu la tion  N o. 5. 
A pu rch aser now  m ay p lace  au th o rized  con ­
tro lled  m ateria ls  orders fo r any  am oun t of 
a lum inum  p a tte rn s  w ith  his p a tte rn  supp lie r 
m erely  by  p lac ing  the  m a in tenance , repair 
and  o pera ting  supplies sym bol on his o rder, 
to g e th er w ith  th e  certification th a t is set fo rth  
in  CM P regu la tion  No. 7. F ound ries  now  w ill 
fill only au th o rized  con tro lled  m a te ria l orders 
for pa tte rn s . F ound ries  th a t do  n o t have AM 
(a lum inum  and  m agnesium ) au tho riza tion  
num bers, w hich  bave^ been  assigned by  W PB, 
m ay o b ta in  alum inum  ingot for m ak ing  p a t­
terns only by  ind ica ting  on  th e ir  o rder “ M RO 
p a tte rn s .”  F ound ries  th a t have been  assigned 
AM  au tho riza tion  num bers w ill con tinue to  o b ­
ta in  th e ir  ingo t supplies as in th e  past.

laxed  to p e rm it use o f s tee l in  m a n u fa c tu re rs ’ 
inven to ries on  M ay 8, 1944 , a n d  su ch  s tee l 
as m ay b e  o b ta in ed  from  frozen , id le  an d  
excess inven to ries. B ecause th e  sh ee t sup p ly  
is still tig h t, use of s tee l from  ro llin g  m ill 
supplies is still p ro h ib ite d  fo r w a te r  h e a te r  
jackets.

ANTIFRICTION BEARINGS: P eriod  fo r re ­
v iew ing requ irem ents of substan tia l users of 
an tifric tion  bearings has been  ex tended  th rough  
January , 1945. F o rm  W P B -3333  m ust be  filed 
by  June  1, 1944, fo r requ irem en ts fo r th e  
A ugust, 1944— January , 1945, p eriod . D uring  
th a t p eriod , no  person m ay accep t in  any  one 
m onth  any an tifric tion  bearings from  a m a n u ­
fac tu re r or d is tr ib u to r in  excess of th e  fo llow ­
ing  am ounts w ithou t specific au tho riza tion : 
1500 bearings o f any  one size w here  th ey  are  
being  pu rchased  fo r incorpora tion  by  such 
person in  his en d  p roducts or fo r sh ipm en t 
w ith  his en d  p roducts as co n c u rre n t spare 
bearings; 5 00  bearings o f any  one size w here 
th e y  are  being  p u rchased  fo r resh ipm en t to 
th e  A rm y, N avy, M aritim e C om m ission, or 
W a r S hipping  A dm in istration  subsequen t to  
delivery  of th e  end  p roduct. If  a  person  has 
m ore th an  one p la n t, th e  am ounts specified 
above shall app ly  to  deliveries to  each  p lan t.

A uthorization  by  W PB to  accep t delivery  
o f bearings does n o t constitu te  an  allocation  
to  th e  app lican t aga inst th e  b ea rin g  m a n u fac ­
tu re r, b u t sim ply establishes th e  m axim um  
am ounts th a t the  app lican t m ay accep t of 
those sizes o f bearings req u ired  to  be  re ­
po rte d  u n d e r d irec tion  No. 1 to  ta b le  12 of 
genera l schedu ling  o rd er M -293.

L O RDERS

F IR E  A PPA R A T U S: M on th ly  p ro d u c tio n
an d  sh ipp ing  schedu les fo r m o to rized  fire a p ­
p ara tu s  no  longer are  sub jec t to  W P B  a u th o r­
iza tion , an d  n ee d  n o t b e  filed  b y  m a n u fa c ­
tu re rs . R estrictions h av e  b ee n  re lax ed  also on  
th e  use of ce rta in  m a teria ls . C o p p er-b ase  alloy  
m ay now  be  u sed  in  fire p u m p  b o d ie s; a n d  
alum inum , cadm ium  a n d  ru b b e r  m ay  b e  u sed  
to  th e  ex ten t p e rm itted  in  th e  o rders  co n tro l-

PU R C H A SE O R D E R S: G enera l ru les gov­
ern ing  status of pu rchase  orders th a t are  
changed  by  persons w ho o rig inally  p laced  
them  have b ee n  issued  in  d irec tion  N o. 1 to 
prio rities regu la tion  No. 1. T he gene ra l ru le  
is th a t a change in  a custom er’s o rder consti­
tu tes  cancella tion  of th e  o rd er an d  m ust be 
considered  as a  new  order rece ived  on  th e  
d a te  of change, if  i t  w ill req u ire  th e  m an u fac ­
tu re r to  in terfere  w ith  his p roduction .

If a change constitu tes a n ew  o rder, the  
conditions existing a t th e  tim e th e  changes are 
rece ived  govern  the  accep tance  of th e  o r­
d e r  and  its sequence in  delivery  u n d e r  the  
regu la tion . If  a  custom er changes his o rder 
so th a t i t  constitu tes a  new  o rder, b u t finds 
th a t as a  new  o rd er it w ill n o t b e  schedu led  
fo r de livery  a t  th e  tim e req u ired , he  m ay re ­
quest re in sta tem en t of his o rig inal o rd er w ith ­
in  10  days of cancella tion  o f th e  o rig inal order.

R E P A IR M E N : R epa irm en  are  p erm itted  to  
use up  to  $25 w orth  of m a te ria l pu rchased  
u n d e r  C M P regu la tion  N o. 9 A fo r th e  in s ta l­
la tio n  o f cooking, p lum bing , hea tin g , o r used  
a ir  cond ition ing  or refrige ra tion  equ ip m en t 
on ly  on  cond ition  th a t th e  use o f such  m a te ­
ria l is n o t o therw ise p ro h ib ited  by  W PB rules 
an d  orders. I f  th e se  ru les an d  orders p ro h ib it 
th e  use o f such  item s fo r in s ta lla tion  purposes, 
th e y  m ay n o t be o b ta in ed  o r used  u n d e r d i­
rec tio n  N o. 2 to  C M P reg u la tio n  N o. 9A.

IN DEX O F  O RDER  
R EV ISIO N S

Subject D esignations
Canadian Purchases  PR N o. 14
C hem icals ..............................................M -340
Copper Tubing ................................... L -158
Excessive M a te r ia ls ................... PR N o. 13
Farm Supplies ..............................PR N o. 19
Fire Apparatus ........................................ L -4 3
Furniture, M edical and Surgical L -214
Graphite .................................................... M -6 1
Instruments, Industrial ............... . .L - 1 3 4
Plate, Tin and Terne ................... M -21-e

Price R egulations
M achines and Parts ...................... N o . 136
V alves ......................................................GMPR

ling  th e se  m a te ria ls . R estric tions on  u se  of 
alloy  s tee l h ave  b ee n  rem oved  from  th e  a m e n d ­
ed  o rd er, b u t  p ro d u c tio n  o f a lloy  stee ls  o th e r 
th a n  N E  trip le  a lloy  s tee l is co n tro lled  by  th e  
S teel D ivision . (L -4 3 )

M  O R D E R S

aid o 12

t t w  T F R M F  P L A T E :  C o m p o n e n t p a r t s
T IN , T E R N E  . n res f o r s te e l drum s

for a ir  c lean e rs  a n d  c lo m  ^  s ch ed u le  A>
h a v e  b e e n  a d d e d  to  M ^  ^

fe m e  p fa te ^ m a y  l e  u s e l  in  th e  lis te d  p roducts. 
T h e  p e rm itte d  co a tin g  p e r  b »se 1box ° n  f ° " ?  
te rn es  fo r au to m o tiv e  fu e l ta n k s  a n d  from
1 .3  to  4 p o u n d s  p e r  b ase  box  o n  sh o rt te rnes 
fo r roofing  rep a ir . H o t-d ip p e d  tm  p la te , elec­
tro ly tic  p la te  a n d  te m e  p la te , w h e re  to tal 
a n n u a l c o n su m p tio n  o f  a ll th e se  g rad es  does 
n o t ex ceed  10 0  b a se  boxes, h a v e  b e e n  placed  
in  sch ed u le  B , w h ic h  ex em p ts  th e m  in  this 
q u a n tity  from  con tro ls  o f th e  o rd e r . (M -2 1 -e)
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G R A P H IT E : A n  a m e n d m e n t to  th e  con­
se rv a tio n  o rd e r  re s tr ic tin g  d e liv e ry , accep tance  
a n d  p ro cess in g  o f  g ra p h ite  to  q u a n titie s  au ­
th o riz e d  b v  W P B  h as  rem o v ed  M adagascar 
fines a n d  h as  a d d e d  C ey lo n  am o rp h o u s, over 
95 p e r  c e n t ca rb o n , to  th e  co n tro ls  o f the 
o rd er. A ll re s tr ic tio n s  h a v e  b e e n  lif te d  on 
d e liv e ry  o f fo u n d ry  c ru c ib le s . A  200-pound  
p e r  m o n th  sm all o rd e r  e x e m p tio n  o f M ada­
g ascar flake g ra p h ite  h a s  b e e n  p rovided. 
(M -6 1 )

C H E M IC A L S : R e q u ire m e n t th a t  custom ers’ 
ce rtific a te s  b e  l im ite d  to  req u es ts  fo r m aterial 
to  fill o rders  a lre a d y  on  h a n d  h as  b e e n  elim i­
n a te d  from  th e  o rd e r  w h ic h  g o verns  th e  sale 
o f m isc e llan eo u s  ch e m ica ls . T h is  perm its  a 
m a n u fa c tu re r  to  o b ta in  h is  m a te r ia ls  on  the 
basis  o f ex p e c ted  o rd ers . (M -3 4 0 )
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PRIORITIES R E G U LA T IO N S
ini sibjeci
It (CM)

E X C E S S IV E  M A T E R IA L S : Sale o f finished 
p ro d u c ts  w ith o u t p re fe re n c e  ra tin g s  o r special Jyjgj gj ( 
au th o riz a tio n  is n o w  p e rm itte d  if  th e  total
am o u n t o f a ll p ro d u c ts  o f  th e  sam e type  and ;gf 5urpllJS
co m position  w h ich  th e  h o ld e r  h as  is w orth 
n o t m o re  th a n  $ 10 0 .

L is t A to  th e  re g u la tio n , w h ich  indicates 
th e  cond itio n s  u n d e r  w h ich  m a te r ia ls  m ay be . ünd in ]
so ld , has b ee n  ch a n g e d  to  p e rm it th e  sale of ^

IN D U S T R IA L  IN S T R U M E N T S : O r d e r
L -1 3 4 , w h ich  res tr ic ted  th e  use o f ch rom ium , 
n ickel, o r any  a lloy  of th e se  m a te ria ls  in  th e  
m a n u fac tu re  o f in d u s tria l in s tru m en ts , co n ­
tro l valves an d  reg u la to rs , has b ee n  revoked . 
U se of n ickel still is co n tro lled  by  o rd e r M -6-b .

A m a n u fac tu re r  o f p ro d u c ts  w h ich  h av e  
b ee n  sub jec t to  th e  restric tions o f o rd e r L -1 3 4  
m ay, a t  his o p tion , supp ly  p ro d u c ts  m a d e  in  
conform ity  w ith  th e  o rd e r  o r p ro d u c ts  m a d e  
free  of th e  restric tions in  filling p u rch ase  o rders 
p la ced  b efo re  M ay 3 , 1944 . I f  a  cu sto m er c a n ­
cels a  p rev ious o rd er, an d  p laces  an o th e r  
o rd er on  o r a fte r  M ay 3 , th e  la tte r  is a  new  
o rd er even  th o u g h  it  is in te n d e d  to  rep lace  
th e  p rev ious o rder. F u rth e rm o re , if a  cu stom er 
on  or a fte r  M ay 3 changes an  ex isting  p u rch ase  
o rd er so as to  ca ll fo r specifications p rev io u sly  
p ro h ib ited  b y  o rd e r L -1 3 4 , o r m akes a  ch an g e  
in  his pu rchase  o rd e r  w h ich  w o u ld  in te rru p t 
o r d is ru p t th e  m a n u fa c tu re r’s p ro d u c tio n  in  
process o r p la n n e d  p ro d u c tio n , an y  such  ch an g e  
opera tes as a  ca n ce lla tio n  o f th e  o ld  o rd er 
an d  th e  p lac in g  o f a  n ew  o rd er. (L -1 3 4 )

C O P P E R  T U B IN G : R estric tions  on  th e  u se  
of copper in  b u lk  tu b in g  has b e e n  e lim in a ted  
from  provisions o f th e  o rd e r d ea lin g  w ith  p ro ­
d u c tio n  an d  d is tr ib u tio n  of au to m o tiv e  r e ­
p la cem e n t p a rts . (L -1 5 8 )

a lu m in u m  in  c o n tro lle d  m a te r ia l  form  w ithout 
p rio ritie s  to  w h o lesa le  d e a le rs  w h o  are reg u ­
la r ly  e n g a g ed  in  th e  b u s in ess  o f selling a lu ­
m in u m . A lu m in u m  in  o th e r  th a n  contro lled  
m a te r ia l fo rm s a n d  sh ap es  m ay  b e  so ld  w ith ­
o u t p rio ritie s  to  a  u se r  w h o  m ay  u se  i t  under 
W PB  o rd ers  a n d  re g u la tio n s . S lide  fasteners 
h av e  b e e n  a d d e d  to  lis t A  a n d  sp ec ia l au tho r­
iz a tio n  is n o w  re q u ire d  to  m a k e  a  specia l sale 
of th e m  to  o th e r  th a n  p erso n s  w h o  produce 
th em . S he llac  h a s  b e e n  rem o v ed  from  this 
list.

U sed  ty p e w rite rs  h a v e  b e e n  rem o v ed  from it 
lis t B, w h ic h  in d ic a te s  c o n d itio n s  u n d e r  w hich 
fin ished  p ro d u c ts  m a y  b e  so ld . T h is  a c tio n  p e r­
m its  th e m  to  b e  so ld  free ly  w ith in  th e  fram e­
w o rk  of o th e r  W P B  re s tr ic tio n s  a n d  n ew  ty p e­
w r ite r  res tr ic tio n s  h a v e  b e e n  m odified  to 
p e rm it th e m  to  b e  so ld  w ith o u t p riorities. 
(P R  N o. 13 )
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C A N A D IA N  P U R C H A S E S : P rio rit ie s  regu ­
la tio n  N o. 14 , in d ic a t in g  th e  n am es  o f C ana­
d ia n  ag en c ies  th a t  c o rre sp o n d  to  U n ited  
S ta tes  ag encies  m e n tio n e d  in  W P B  regu la tions 
a n d  o rd ers , h a s  b e e n  a m e n d e d  to  p o in t out 
th a t  th e  C a n a d ia n  C o n tro lle r  o f S h ip  R epairs 
a n d  S alvage  co rresp o n d s  to  th e  U . S. W ar 
S h ip p in g  A d m in is tra tio n . U n d e r  c e rta in  con­
d itio n s , C a n a d ia n  agenc ies  a re  e n t it le d  to  the 
sam e tre a tm e n t as U . S. agenc ies  u n d e r  W PB 
o rd ers . (P R  N o. 1 4 )

W A T E R  H E A T E R S : P ro h ib itio n  on u se  of 
m e ta l jackets  fo r  w a te r  h ea te rs  has b ee n  re ­

M E D IC A L , S U R G IC A L  F U R N IT U R E : R e ­
stric tions h av e  b e e n  d e le te d  from  o rd e r  L -2 1 4  
on  th e  u se  o f z inc , a lloy  s tee l a n d  a lu m in u m  
in  th e  m a n u fa c tu re  o f m e d ica l a n d  su rg ica l 
fu rn itu re  a n d  re la te d  eq u ip m en t. P ro d u c tio n  
o f types a n d  g rad es  o f a lloy  s tee l, o th e r  th a n  
N E  tr ip le  alloy , is a t  p re sen t re s tr ic te d  fo r

F A R M  S U P P L IE S : L is t o f item s w h ic h  farm -  ̂
e rs  m ay  secu re  u n d e r  p rov isions o f p rio ritie s  
re g u la tio n  N o . 19  h as  b e e n  e x p a n d e d . T h e  f  
ra t in g  of th e ir  ce rtifica tes  h a s  b e e n  ra ised  %| 
from  A A -5 to  A A -2X , w ith  th e  e x c ep tio n  of i  
th o se  inv o lv in g  a  few  b u ild in g  m a te r ia l item s. ;j 
C ertifica tes  fo r th e  la tte r  item s w ill h e  th e  sam e 
as o rders  ra te d  A A -3 . T h e  re g u la tio n  is also « 
a m e n d e d  to  p e rm it d ea le rs  to  em p loy  fa rm ers ’ i( 
ce rtifica tes  in  ad v a n c e  o rd e rin g  fro m  sup- |



pliers. W PB s various in d u s try  d ivisions are 
given a u th o rity  to  d ire c t sh ipm ents to  fa rm ­
ing agencies in  em ergencies. (P R  N o. 19)

PRICE R EG U LA TIO N S

Ponent

M A C H IN ES A N D  P A R T S: Sales by m a n u ­
facturers, w ho lesalers a n d  re ta ile rs  o f new  
house tra ile rs  a n d  m otorcycles m anu fac tu red , 
on and a f te r  A ug. 12 , 1943 , are  now  covered  
by the p ric e  reg u la tio n  app ly ing  to  sales of 
machines an d  p arts  an d  m ach inery  services, 

y i t l  Although p ric e  schedu le  N o. 136  estab lishes 
a base m axim um  p rice  th e  p ric e  in  effect 
M arch 31 , 1942 , a  reco m p u ta tio n  o f th e  

ODlij price is p e rm itted  w here  th e re  is a  specifica-nh ■  
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tion change o r m a te ria l substitu tion .
In com puting  prices fo r m ach ines a n d  p arts , 

and m achinery  serv ices, th e  m a n u fac tu re r  now  
is perm itted th e  a d d itio n  o f m a rk u p , overhead , 
or profit to  an  am oun t d e te rm in ed  by  m u ltip ly ­
ing straigh t-tim e labo r costs by  a  fixed p e r ­
centage w here  th is  w as th e  p ra c tic e  on  th e  
base date.

Coverage o f  th e  fo llow ing  artic les has b ee n  
transferred from  o th e r reg u la tio n s  to  sch ed ­
ule No. 136 : M arine eq u ip m en t, ta ck le  blocks 

jj £  and sheaves, ce rta in  cha ins, ch a in  fittings and
_ - assemblies, rope fittings, tu rn b u c k les , m a n u ­

ally operated  w inches a n d  w ind lasses; indus- 
ieffl By! lria1’ teclm ical> an d  scientific g lassw are, le a th e r 

belting; concre te  p ro d u c ts  m ach in ery  an d  
equipment; an d  fo rged  ra ilro a d  axles and  
car wheels. A u tom otive  gears, a n d  non ferrous 
mill products, w ire  goods a n d  h o llow -w are  
are excluded from  coverage  o f th e  re g u la ­
tion. (No. 136)

VALVES: D efin ition  o f “ reco n d itio n ed
valve” has b ee n  rev ised  to  p ro v id e  th a t  d e ­
fective parts m ust b e  re p la c e d  w ith  new , re ­
conditioned, o r serv iceab le  u sed  p arts . I t  is 
also provided no w  th a t  th e  h y d ro s ta tic  p re s ­
sure test b e  g iven  th e  re co n d itio n ed  valve 
but not in  excess o f  th e  p ressu re  to  w h ich  
the valve w as su b jec ted  w h en  te s te d  as a 
new valve. (G M P R )
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OPA Rules of Government's 
Sales of Surplus Goods

Surplus commodities held by the
government and in new condition, ex­
cept food and commodities originally 
purchased for resale, may be sold by any 
government agency at a ceiling price not 
exceeding cost of acquisition, the Office 
of Price Administration announced.

This will not apply where specific 
ceiling prices already are established for 
the commodities in terms of dollars and 
cents or through use of published price 
lists. It will not apply where exemptions 
steady are provided on government 

.... sales, nor does it supersede existing meth­
yl» ods of determining prices if they are 

proving satisfactory.
Authority to sell new commodities at 

Prices that do not exceed the cost of ac­
quisition is granted temporarily as the 
agency shortly will announce a perma­
nent method of determining these ceil- 
mgs.

Minimum Preference Rating on Iron 
And Steel Products Raised to AA-5

Only exceptions to higher rating are those permitted under 

priorities regulation No. 13 or specifically authorized in writing 

by WPB. Modification of orders during first quarter provided  
generally a relaxation of government controls

Refrigeration Industry 
Makes Record Shipments

Shipments of combat material from 85 
Pants that were engaged primarily in 
e manufacture of refrigeration equip­

ment before the war reached an all-time 
S?h of almost $150 million in the last 

barter of 1943, the W ar Production 
“uard has announced. During the same 
Penod shipments of other goods, includ- 
®g refrigeration equipment, totaled $50 
Oillion.

AMENDMENT of the basic W ar Pro­
duction Board order covering distribu­
tion of iron and steel products (M -21) 
raises from A-10 to AA-5 the minimum 
preference rating on which iron products 
and steel forgings may be delivered, the 
board announced last week. Other minor 
changes in the order amplify the defini­
tion of steel, delete obsolete provisions, 
make editorial changes and generally 
bring the order up to date.

The only exceptions to the higher rat­
ing on the delivery of iron products and 
carbon or alloy steel forgings as a re­
sult of the amendment are those per­
m itted under priorities regulation No. 13 
or specifically authorized in writinv bv 
WPB.

The amendment also provides that 
other steel may not be delivered except 
as perm itted under Controlled Mate­
rials Plan regulations Nos. 1 or 4, under 
priorities regulations Nos. 13 or 19, un­
der order M -21-b-l, or M-21-b-2, or as 
specifically authorized by WPB.

Purchase orders for iron products and 
carbon or alloy steel forgings must be 
accompanied by a certification of the 
applicable rating in substantially the 
form provided in priorities regulation 
No. 7.

In contrast to the general raw mate­
rials supply situation, that of copper and 
steel has tightened recently, due mainly 
to increased demand for steel for ship 
and landing craft construction coupled 
with heavier selective service demands 
on the lower-age brackets of manpower. 
By taking action under the priorities 
system, WPB will be able to direct the 
flow of available supplies into urgent 
war work, satisfying those needs but 
possibly necessitating a curtailment in 
civilian production.

Compilation of summaries of modifica­
tions of orders issued by WPB between 
Jan. 12 and April 1, 1944, reveals that 
government controls were being relaxed 
during that period. Only 27 orders were 
issued imposing restrictions while 66 
were issued easing restrictions.

WPB pointed out, however, that in 
some instances modifications of orders, 
although representing relaxation of con­
trols, are not due to any improved situa­
tion in respect to supply. In many in­
stances, they have been made to simplify 
procedure.

Restrictions were tightened over prod­
ucts and materials, including the follow­
ing: Antifriction bearings, boilers, chro­
mium metal, construction authorizations, 
container machinery, elevators and ele-

vator parts, industrial equipment, light­
ing equipment, mica splittings, and ship­
ping containers.

Relaxations of WPB orders affected in 
part the following products and mate­
rials: Alloy steel, aluminum, barbed wire 
and woven wire fence, bedsprings and 
box springs, bronze powder, carbon steel 
bars, caskets, cast iron soil pipe, cast 
iron ware, chemicals, coal stokers, cold- 
pack canners, construction machinery, 
container closures, copper and copper- 
base alloys, corundum, cutlery, domestic 
cooking appliances, electric flat irons, 
files, flatware, food processing machin­
ery, furnaces, house trailers, incandescent 
lighting fixtures, mercury, metal doors, 
metal ferrules, metal visible reference 
panels, motorcycles, office machines, 
plumbing and heating tanks, refrigera­
tion and air conditioning machinery and 
equipment, rotary files and burrs, scales, 
springs for upholstered wood furniture, 
steel drums, water heaters, and zinc.

Appointments-Resignations
Dr. William Yandell Elliott has been 

appointed vice chairman for the Office 
of Civilian Requirements, W ar Produc­
tion Board, succeeding Arthur W hite­
side. Dr. Elliott assumes responsibility 
for the planning and programming of 
civilian goods production. Since Octo­
ber, 1942, he has directed the WPB 
Stockpiling and Transportation Division.

Thomas Craig has resigned as chief 
of the Protective Coating Branch, Chemi­
cals Bureau, WPB. He will be succeeded 
by Wells Martin, formerly deputy chief 
of the branch. Benjamin H. Belcher has 
been appointed deputy chief of the Coat­
ings Branch and will continue to serve 
as chief of the Coatings Section.

John B. McTigue has been appointed 
director of the Facilities Bureau and vice 
chairman of the Facilities committee of 
the WPB, succeeding Roy W. Johnson. 
Richard A. Kimball has been named 
deputy director of the bureau and Robert 
A. Irwin as acting deputy director for 
tax amortization.

Edward Falck, recently appointed 
director of the Office of W ar Utilities, 
WPB, has been named chairman of the 
CPRB Public Utilities committee to suc­
ceed J. A. Krug, former program vice 
chairman.
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LIFE RAFTS

Mass Production Methods Apphed

In Building All-Metal Craft
ilu Aw

ALL METAL, compartmented cockpit 
life rafts are being made by the hundreds 
at the Los Angeles plant of Weber Show­
case Co. No matter how these rafts 
hit the water they always float topside 
up, for bottom and top are alike.

Made of 16 gage and cold-rolled steel, 
each raft is separated into 19 airtight 
compartments, plus two air-tight water 
tanks. Food and equipment are stored 
in four compartments near the center, 
reached through large openings in the 
side of the well deck.

Manufactured for the Maritime Com­
mission the rafts weigh empty 2425 
pounds, and carry 20 men weighing 3402 
pounds, plus 1055 pounds of equipment. 
Total weight of raft, occupants and 
equipment is 6882 pounds.

Speedy construction of the rafts is 
made possible by a W eber development 
— “Old Ironsides”, a huge hydraulic 
press. The rafts begin taking shape on 
this press with the drawing of large 
sheets of flat steel, 48 inches wide by 
162 inches long, to form 57 corrugations. 
Specially designed dies have been pro­
vided for this operation. In  two passes, 
under 1100 tons of pressure on each 
stroke, a flat plate becomes a stiffened 
side plating.

As the plates are formed, other units 
going into the raft’s assembly take shape. 
Seat sections are formed and reinforced 
with a corrugated stiffening member.

Drain flanges are pressed on by the 
induction heating method. These nor­
mally are pressed on in 31 seconds with 
20 kilowatts of heat, on 10,000 cycle 
electric current. Drain flanges are silver 
brazed to their seats, the metal-to-metal 
procedure taking the place of gaskets to 
make sure of permanent seals against 
water.

Floor sections are pre-fabricated, the 
floor going together in pieces. W ater 
tanks, made of 16-gage cold-rolled steel 
plates 35x45-inches, are seam welded to 
form a tubular member. Heads, formed 
by stamping, are securely fastened by 
a rotary seam welder. After the cover 
flanges for the openings are bolted on

and made water-tight with rubber gas­
kets, the entire tank is hot dip galvanized.

As the first step in subassembly, the 
side skin is laid in a welding jig and 
clamped down. Next, four vertical bulk­
heads are set into the same jig and gas- 
welded into the inside of side plating.

Here floor supports are welded in, and 
the floor set in and welded water-tight. 
Thwarts, ore locks, and stanchions are 
fitted and welded. Next clips are fast­
ened, spray curtains, grab rail supports 
and grab rail attached. The raft then 
is ready for testing and checking.

Simultaneously, in another department, 
curved pipe stiffeners are welded into 
the curved side of the skin, after which 
the seat sections are welded into posi­
tion. The entire assembly then moves 
to a rotary seam welder where the edges 
are fabricated into a leak-proof seam. 
The side assembly is then transferred to 
the master assembly jig.

Use Unique Testing Method
Here 14 vertical bulkheads are securely 

welded, and tested for leaks. Once as­
sembly welding is completed, the floor 
frame is welded in the exact center, half 
way between top and bottom, a double 
floor being provided to provide smooth 
footing no m atter on which side the 
raft floats.

This welding must be precise and leak- 
proof. An unique method of testing 
quickly reveals whether any liquid will 
penetrate the weld. A phosphorus paint, 
which will creep through a crack so nar­
row not even gasoline can penetrate, is 
applied to the side opposite the weld. If, 
under a magnaflux lamp held near the 
welded side, the brilliant violets of the 
phosphorus appear, it is obvious that the 
seam leaks.

rafts must meet. Im portant among 
them: The rafts, of cockpit or well-declc 
type, must be either reversible or self- 
righting, and if reversible the equipment 
must be available from either side; it 
must be unusually buoyant; each occu­
pant m ust have four square feet or more i 
of room; at least 15 airtight compartments 
must be provided; four men must be 
able to handle 10-foot oars w ithout inter­
ference by other passengers; and the raft 
must w ithstand a vertical drop of 4d feet 
into w ater w ithout springing leaks.

Testing is accomplished by use of a 
water column and air pressure under 
pressure of one pound per square inch. 
Any leak shows up via a soap solution 
applied to the welded seams. No com­
ponent moves to the next operation 
until th e  section is tight. W hen all 
compartments are dem onstrated to be 
tight, the raft is approved.

Next the raft is rust-proofed by the 
Parkerizing process after which it is 
rinsed in cold water. Following a short 
rinse in chromic acid a t 190 degrees and 
second draining, drying is accomplished 
in a tunnel under infra-red lamps. 
Thoroughly dry, the raft is dipped in a 
tank of zinc chromate primer, and again 
drained. From here it moves to a spray 
booth for two coats of Navy gray syn­
thetic baking enamel; the finish is dried, 
again by infra-red; and then is removed 
from the handler. As the jig moves back 
to the assembly line, the raft rests on 
the floor for outfitting.

The raft is removed from the master 
jig by a crane and placed in a handler, 
a jig which revolves around a central 
axis, so that the structure may be turned 
to any position and held firmly for the 
operations that follow.

The government agencies laid down 
stringent specifications the '  proposed

Tests demonstrate the sturdiness of the rafts. The raft, above right, crashes 
into water from a height of 45 feet

Indication of the amount of equipment carried on the rafts is shown, above 
left. All items are carried in water-proof compartments

W om en workers gas-weld the nose section of a raft, lower right, which was 
previously assembled in a special jig

A t the right a naval officer gets an assembly line view of all-metal compart­
mented life rafts in the Los Angeles plant of W eber Showcase Co.
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wJ. Made of 16-gage cold-rolled steel, compartmenfed  

cockpit rafts weighing 2425 pounds and capable of 

carrying 20 men, are being turned out by the hundreds 

in the Los Angeles plant of W eber Showcase  Co. for 
the Maritime Commission

LIFE RAFTS



by George W. W alker
In d u s tr ia l D esigner o f D e tro it

"T he car you w ill  o w n , in  w hat en g in ee rs  ca ll th e  p o s t  p o st-w a r  p e r io d , w ill  

take greater advantage o f  strea m lin in g  for beauty and efficien cy . R u n n in g  

boards w ill d isappear, p erm ittin g  w id er  b o d ie s  and m o re  se a tin g  ro o m . 

T h ere w ill be foam  rubber u p h o lstery , so u n d p r o o fin g , o p a q u e  c o lo r e d  

plastic p anels and p lex ig la ss  w in d sh ie ld s  and to p s  that w ill  p r o s id e  greater  

visib ility  and safety. T h e  sm all car sk etch ed  h ere is  d e s ig n e d  w ith  the  

en g in e  in the rear and en c lo se d  ru n n in g  gear, p erm ittin g  an ex trem ely  

sh ort turning radius. T h e  car your W ar B o n d s w ill  buy w ill  b e fu lly  air- 

co n d itio n e d , m ak in g  w in d o w  ven tila tio n  u n n ecessary  and e lim in a t in g  the  

present-day an n oyan ce o f  d rau ghts, rain  and d u st.”

Note: T h e  W e a t h e r h e a d  C o m p a n y ,  o n e  o f  th e  o l d e s t  a n d  m o s t  i m p o r t a n t  m a n u f a c ­
tu re rs  o f  p a r ts  f o r  th e  a u to m o t iv e  in d u s t ry ,  is p r e p a r e d  fo r  th e  day  w h e n  its  f o u r  
p lan ts  w i l l  a g a in  be c o n t r i b u t i n g  t o  th e  c o u n t r y ’s p e a c e t im e  a u to m o t iv e  n e e d s .

FR S li Write tn company 
letterhead for  ",Seeds Of 
Industry"—a history of 
The Weatherhead Com­
pany, its many facilities 
and diversified products.

Look A h e a d  u ith

Weatherhead
THF. WEATHERHEAD COM PANY, CLEVELAND. OHIO  

M anufacturers o f v ita l parts fo r  the autom otii'e. avia tion , 
refrigeration a n d  other key industries

P la n t s :  C leve land ,  C o lu m b ia  City. In d . .  Los  A n g e le s  
C a n a d a —St. T h o m a s ,  O n t a r i o
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Flash strikes hampering war production. Foremen gain scant 

consolation in National Labor Relations Board decision defining 

their position. Showdown between labor and management 
predicted after war ends

WHY the sudden wave of strikes and 
labor unrest which has foamed over a 
dozen automotive plants in this area? 
Most of them are ascribed by union offi­
cials to trivial complaints on the part of 
a handful of employes, but the resulting 
tieups have affected perhaps 30,000 in 
all, and have slowed production from 10 
to 60 per cent in key plants.

Typical example of the ridiculous 
aspects of these labor disturbances oc­
curred last week at the large Dodge main 
plant here. One single man out of 100 
interplant truck drivers was decided to 
be physically unfit for further driving by 
the company’s medical department and 
hence was transferred to another job 
pumping gasoline, with a 10-cent reduc­
tion in his hourly rate. Promptly all 100 
drivers walked off the job, and as com­
pleted material began to pile up waiting 
transfer to other plants it became neces­
sary to suspend all operations and 5600 
on the day shift were sent home. The 
striking drivers maintained that the trans­
ferred man should have been kept at his 
same hourly pay rate—that’s all.

Striking foremen in other plants, about 
3200 in all, took scant consolation from 
the “yes and no” decision of the NLRB 
with respect to recognition of their union, 
the Foremen’s Association of America. 
The ‘“yes” was the interpretation that an 
employer would be guilty of unfair labor 
practice if he' discharged or discriminated 
against supervisory employes for activity 
in an independent union—but no em­
ployer has done that. The “no” was the 
reaffirmation of an earlier ruling refusing 
to certify units of supervisory employes 
for collective bargaining.

That leaves the foremen just about 
where they were in the first place even 
though the leader of the FA A said the 
decision opened the way for the NLRB 
to assume jurisdiction in disputes between 
management and supervision. Their next 
move will probably be to go back to work. 
There is a suspicion that in some plants 
the absence of foremen has not inter­
rupted production nearly so seriously as 
had been anticipated, and if you care to 
stretch your imagination a little, it might 
be conceivable that foremen could be dis­
pensed with altogether and their super­
visory responsibility transferred to union 
stewards, who have assumed a good share 
of it anyway.

Threatened walkout of 9000 Ford 
foremen was forestalled when the com­
pany resumed negotiations with the Ford 
Chapter of the FAA. The association has 
its roots in the Ford plant when it was 
accorded recognition in December, 1942. 
Since that time its activities have not 
made the headlines, but organizing work

was pushed in other plants like Briggs, 
Hudson, Packard and Murray. It is not 
believed much progress has been made 
in either General Motors or Chrysler 
plants.

All this, however, has little bearing on 
the continuing series of strikes in widely 
scattered plants on the part of produc­
tion workers. Just about the time one 
group finally decides to return to work, a 
walkout will develop somewhere else. All 
are UAW-CIO members, and of course 
the union disclaims any responsibility for 
authorizing these walkouts. Various ex­
planations have been advanced for the 
trouble. One is that the men are just tired 
of long hours of work and, with their

pockets bulging with cash, leave their 
jobs with the flimsiest of excuses. All the 
exhortations to keep production moving 
and all the attempts to kindle patriotic 
zeal by pointing to boys dying on the 
battlefront mean little to strikers as a 
group when they read of the cutbacks in 
arms production, or military pipelines be­
ing filled to overflowing, etc. And as far 
as the dying soldiers and sailors are con­
cerned, many are the strikers’ own sons, 
who have not died from the lack of where­
withal to fight, or they would not have 
been sent into battle.

The plain facts are that the war for a 
lathe hand earning $125 a week in this 
country is a long way off and the rumble 
of its guns is faint beside the jingle of 
coins in his pocket. No amount of “ad­
vertising” or “public relations” effort is 
going to change that much.

A second explanation of current strikes 
runs to the effect the UAW-CIO wants 
to show the public its power, on the eve

H EA V IN G  THE A N C H O R : A  novel nautical a ir not usually associated with 
an automobile assem bly line is the result of the conversion of this Chevro­
let line at St. Louis to production of am phibian trucks. Photo shows 
workers "heaving the anchor," one of the final accessories to be added  

to the land-w ater vehicle

( M aterial in  th is  d ep a r tm en t is  p ro tec ted  b y  copyrigh t a n d  its u se  in  a ny  fo rm  w ith o u t perm ission is p ro h ib ited )
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MIRRORS of MOTORDOM

SIMULATES SA N DSTO RM S: Desert conditions are  produced in a "dust 
bowl" installed by Studebaker Corp. at South Bend, Ind. The laboratory  
will accommodate full sized tanks, trucks and  other military vehicles, for 
testing under sandstorm conditions. Here, in preparation for a  test run 
a  hooded research worker shovels sand under front wheel of a heavy-  
duty truck on which paddles are mounted to pour dust and grit over the 

wheel and suspension assem bly as it rotates

, , ,ctle now stirring
but has never seen the busu
in its yards. delivered

3-foot subchaser wasFirst 173-foot subcnasc ■■ ^  m
in August, 1940, and w h e n ^  ^ coin-
more were

of a drive to organize some 300,000 office 
and clerical workers in automotive plants. 
While such a drive is to be launched, the 
show-of-power prelude does not stack up 
alongside the union’s no-strike pledge 
and its disclaiming of responsibility for 
the strikes.

Whatever the explanations and the mo­
tives, events are pointing to one of the 
most abortive “showdowns” this country 
has ever witnessed between management 
and labor. Naturally it will not come until 
the war is history, but when industry de­
scends from the dreamy realms of cost- 
plus-a-fixed-fee to the basis of competitive 
costs, many believe a knock down and 
drag out fight is the only answer to the 
labor headaches of today.

New and important large-caliber high- 
explosive shell contracts have been 
awarded some of the leading automotive 
plants, including Oldsmobile and Pontiac. 
The former has been awarded a facilities 
contract for $4,723,500 to alter buildings

and install additional machinery for pro­
duction of 155-millimeter shells; and 
Pontiac a similar contract for $3,421,000. 
Meanwhile Chrysler has been authorized 
to proceed with additions to four plants 
to increase facilities for production of 
tanks and antiaircraft cannon, this con­
tract amounting to $3,071,000.

While Michigan has never ranked high 
in the shipbuilding industry, the war has 
brought eminence to the state in the shape 
of the Defoe Shipbuilding Co., Bay City, 
where since the fall of 1939, over 100 ves­
sels in the subchaser, destroyer-escort and 
landing craft categories have been de­
livered to the Navy. W . E. Whitehouse, 
assistant to president Harry J. Defoe, 
told the first annual welding conference 
of the Detroit section of the American 
Welding Society recently some of the in­
teresting details of the changes war ship­
ping construction has brought to the Bay 
City company which in its day has built 
a good many handsome pleasure yachts

1940, and w«~* , ,
more were placed ^ b se q u « ' ^  ^  I  
pany redesigned the nve■ ^
construction to an all-wei A  (  * ,
worked out an in g e n io u s  n ie  o 
ricating the hulls u p s i d e  down, n r
ing them over on large “wheels bolted 
to the hull, onto launching ways or di­
rectly into the water. ,

The company had only 250 men work- 
ing at the start, and this force gradually 
has been built up to 4000, indicating the 
size of the training program involved. 
Training of welders was facilitated by the 
upside-down m ethod of construction, 
since all welding could be of downhand 
variety, readily assimilated by novices.

The rollover system was worked out 
initially with small wooden models on the 
desk of President Defoe, and so effective 
was its practical application that there has 
never been a hitch in the 100 rolls made 
thus far, the average turnover time being 
an amazing 2V2 minutes. The method also 
brings greater accuracy to construction, 
since the first step is to lay the deck plate 
in an accurate cradle, aligned with 
transits, and then to erect the transverse 
of longitudinal framing, and finally the 
hull plates.

Building Time Slashed

The first subchaser took six weeks to 
frame at the Defoe; later this time was re­
duced to seven hours. The first hull took 
3V2 months; this was slashed to 5% days. 
The first ship complete took 14 months; 
ultimately this was cut to five weeks.

W hen the submarine menace waned, 
the Defoe yards were switched to the 373- 
foot, 1600-ton destroyer-escorts; Beth­
lehem Shipbuilding being the lead yard 
for these sleek new craft and 15 other 
yards participating in the program. Roll­
ing weight of this hull is around 700 tons, 
no mean job to turn over, but larger 
wheels and a locomotive crane manipulat­
ing cables on each side of the hull turned 
the trick as easily as with the smaller sub­
chasers. Fourteen have been delivered 
thus far.

Shrinkage in the welded assembly has 
been reduced from an allowable 4-5 
inches to a mere 1/16-inch, attesting to 
efficiency of the upside-down method.

Furtherm ore, no cranes or scaffolding 
are required as in conventional ship­
building techniques. Actually a little bet­
ter than half the total amount of welding 
is done in the upside down position, since 
most seams are lap joints; the balance is 
completed when the ship has been 
righted on the launching ways. Defoe 
schedules on the destroyer-escort vessels 
call for about 40 days of welding in the 
upside down position, 15 days of welding 
in the righted position, 25 days for further 
fitting out on the launching ways, and 60 
days of fitting out after launching. The 
finished vessel, with turbo-electric drive, 
represents an investment of better than 
$3,000,000, and expenditure of better 
than half a million man-hours of labor.



ALL ROADS LEAD TO HARPER
W hen you need fastenings that 

(1) resist rust and corrosion . . .  (2) 
are non-magnetic . . .  (3) are practi­
cally  non-sparking . . .  (4) are usable 
aga in  and aga in  . . . your road leads  
to Harper's.

The Harper organization is known 
as "Headquarters for Non-Ferrous and  
Stainless Fastenings" because it spec­

ializes on these products . . . m akes 
nothing of common steel. Harper stocks 
4280  different items . . . operates hun­
dreds of modern m achines especially  
planned for the manufacture of fasten­
ings . . . maintains a  large staff of 
field service engineers. New, colorful 
1944 catalog and reference book will 
be ready soon.

THE H. M. HARPER COM PANY, 2646 Fletcher St., Chicago 18, Illinois
BRANCH OFFICES: New York City • Philadelphia • Lo i Angeles • Milwaukee • Cincinnati • Houston 

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



v v m u  i i r j

Mass production methods applied to fabrication of aircraft 

tubing at Ford Willow Run plant. Each Liberator requires more 

than 3600 feet of stainless steel or aluminum tubing to carry 

fluids and gases controlling intricate mechanisms

BETTER than 3600 feet of tubing 
lines carry the fluids and gases control­
ling the intricate mechanisms of the B-24 
bomber, built by the Ford Motor Co. at 
Willow Run.

Ford is believed to be the first air­
craft manufacturer ever to attempt tube 
bending on a mass production basis. The 
first tube for production use was bent at 
Willow Run on Dec. 17, 1941. Since 
then, more than 3,500,000 tubes have 
come from this department. Each ship 
requires 1800 tubes—hydraulic, fuel, 
oxygen, de-icer, vacuum, air speed, heat­
er, oil, electrical conduit and ventila­
tion systems.

In the B-24 there are three types of 
tubing. Stainless steel is used princi­

pally in high-pressure hydraulic systems 
involving pressure up to 3000 pounds 
per square inch. This tubing has high 
strength, light weight and is corrosion 
resistant. It needs no heating to soften 
it for flaring the ends or forming. Stain­
less steel is used for all lines serving 
landing gear and brakes because of its 
resistance to damage from rocks and 
gravel frequently thrown by the ship’s 
wheels during take-offs and landings.

The second type of tubing used is a 
soft aluminum— 2S half-hard— which 
goes into the bomber’s conduit and vent­
ilating systems.

The third type, of heavier aluminum 
—52SO— is used most extensively, espe­
cially in the low-pressure hydraulic. This

Assembly jig in which a single sectional tubing assembly is made up. W hen  
complete section has been finished, lines are capped or plugged and entire 

unit sent to proper assembly line position for installation

■ ■ in weight and
tubing, because it is hgm gasily flared 
softer than stainless steel, has high
and formed to template. ^  resistance 
corrosion-resistant qualiue 
to breakage from vibratiom lh e  ease 
with which it can be handled at the  time 
of final installation in the bomber 
im portant time-saving factor.

The 52SO aluminum tubing is re­
ceived at Willow Run’s tube bending 
departm ent in rough 12-foot lengths 
without fittings or flares. The diameters 
range from 14-inch to 4 inches. First, 
it is cleaned in a chemical bath  and 
then it is cut either to approximate or 
exact length and shaped or formed to 
the correct tem plate by means of hand 
benders or an autom atic tube bending 
machine. The ends are squared off, all 
sharp edges are smoothed to keep the 
tube from cracking when flared, and all 
burrs removed.

The tube then is blown out and is 
ready to be machine flared to the speci-i 
fled angle. If a test is called for on 
the tube, it is pressure tested. The tube I 
is now plugged or capped on both ends I 
to exclude all moisture, dirt and dust, I 
banded with its identifying colors, and I 
stamped with a part number. I t is now| 
ready for the assembly department.

Ford also claims to be the first aircraft} 
m anufacturer to make use of sectional j 
tubing assemblies. These are completely! 
assembled sections of various lines or I 
they may be several lines of the samel 
system. They are made up in assem-' 
blies which, when joined to tire adjoin-' 
ing sections in the wing or fuselage, form 
a complete circuit of some line or even | 
an entire system.

Install Tubing Lines Sectionally I jl
In  tubing assembly a t Willow Run, I 

the various tubes in a section are clamped I 
in exact position in an assembly jig or I 
fixture. After all tubes, fittings and 
functional units have been assembled 
and all nuts have been tightened to 
proper torque, the assembly is capped ¡it design 
or plugged. I t is then removed from the ^ ̂  ^  
jig and sent to the proper production 
line position. 7 1651

The caps or plugs are removed only t̂elsheetx 
when ready to hook-up to other lines in 
tire adjoining assembly section. In  this 
way, it is possible to install all lines in 
a wing and then join them  to a fuselage list 
and hook-up all the connecting lines.
There are 17 different tubing lines in 
the B-24.

As soon as all tubing lines are con­
nected in perfect circuits throughout the i 
ship, functional tests are m ade of each 
system to see tha t it operates properly. 
However, before final installation and
hook-up is made w ith the various sys- 
terns, all lines, fittings, and units are
blown out w ith clean dry air. Special 
care is taken with oxygen lines because 
moisture may be present which will con­
tam inate the system regardless of filters. t|| 

After the tubing has been installed in 
the ship, one of the most im portant of 
all operations follows—torquing all the 
nuts on the lines. Practice and experi-
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To provide d esign ers o f  sta in less  
equipment with useful compression 
and tension values o f H igh Tensile 
Stainless Steel sheets, Armco has pre­
pared a practical handbook o f com­
plete stress-strain data. It is the first 
time that such d eta iled  va lu es for  
stainless, both above  an d  b e lo w  th e  
field point,  have been compiled.

Construction o f aircraft and other 
light-weight structures demands ad­
equate knowledge o f the compres-

STEEL

sive strengths o f structural materials. 
Ordinary formulas must be modified 
w hen  used w ith  m aterials such as 
stainless steel, which have non-linear 
stress-strain characteristics. The hand­
book provides the means o f  modify­
ing the usual methods.

D ata Insure A ccuracy  
Data in this handbook are invaluable 
for accurately proportioning stronger,  
l igh ter  structural parts with less stain­
less steel. These are some o f the im­
portant subjects it covers:

Som e fu n d am en ta l co ncep ts of 
design theory to be considered when 
using stainless steels at the high stress 
levels where they are most effective.

M echanical properties of the stain-

less steels and typical design data.
Stress-strain data from tensile and 

com pressive tests on high strength  
stainless steel sheets, both above and 
below the yield point. These data are 
shown in curve form, and pertinent 
values are tabulated.

Significance of the tangent and se­
cant moduli of elasticity in structural 
design.

If you are a designer, write us on 
your company letterhead and we’ll 
send you a copy without charge. W e 
know you w ill find it a valuable addi­
tion to your working files. Just address 
The American Rolling M ill Company, 
1511 Curtis Street, Middletown, Ohio.
E X P O R T :  T H E  A R M C O  I N T E R N A T I O N A L  C O R P O R A T I O N

T H E  A M E R I C A N  R O L L I N G  Ml



W I N G  TIPS

ence are essential in order to apply the 
proper torque to each size of tubing. 
At each joint, the nut is correctly fitted 
and precision tightened.

Each tube line serving a particular 
system has its own distinct color identi­
fication. For example, tubes in the oxy­
gen distribution line are marked with 
light green bands; fuel lines carry red 
bands; tubes in the anti-icing circuit 
have white and red bands.

W hen tubing lines are installed in the 
B-24 they are held in place by clips and 
line clamps. These supports are placed 
at specified intervals to reduce line vibra­
tions, and are tightened only enough to 
hold the lines together. These line sup­
ports are in turn bolted or bonded to the 
ship, in order to prevent the accumla- 
tion of static electricity which might 
interfere with the ship’s radio. Bonding 
is merely the establishing of a contact 
between a part and the bomber, thus 
grounding any static charges.

Utilizing Many New Developments
New developments in the Willow Run 

tube bending department include a gag­
ing device on the bending machine which 
enables the operator to pre-set the ma­
chine for different bends—an aid esti­
mated to have increased production five­
fold; a high speed beading machine 
which utilizes a pneumatic piston to 
expand a rubber die to form the bead; 
and a steel die is now used to bend a 
short section of tubing having but one 
bend. By its use three operations are 
eliminated— 16 per ship— on the one 
piece.

Consolidated Vultee Develops New 
48-Passenger Transport Plane

DEVELOPMENT of a 48-passenger 
commercial transport plane was revealed 
recently by Consolidated Vultee Aircraft 
Corp. A mockup of this plane (company 
model 39) was opened for inspection by 
representatives of the industry and press 
in New York, while the prototype now 
is being flight tested in San Diego, Calif.

Designed to replace the standard air­
liners of today on routes both withm 
continental limits and spanning oceans, 
model 39 incorporates the Davis wmg, 
power plant and landing gear of the 
B-24 Liberator bomber, together with a 
specially designed fuselage aimed to 
provide maximum safety and operating 
efficiency as well as speed and comfort.

The new ship is designed for long 
range operations and will carry 48 pas­
sengers with baggage and 1200 pounds 
of mail on flights up to 2500 miles. As 
a sleeper plane, it will accommodate 24 
passengers, and a cargo version is ex­
pected to carry a payload of 12,000 
pounds over similar distances.

Normal cruising speed for the ship 
will be 240 miles per hour contrasted 
with 180 miles per hour for present day 
planes. Normal gross weight will be
56,000 pounds, although the ship is de­
signed for provisional gross weights up 
to 64,000 pounds.

A feature of the new transport is the
interior arrangem ent design Hpvel-
Dreyfuss, industrial designer 
oped the Pullman roomette and the in­
teriors of the Twentieth Century Limited.

One Dreyfuss model of the 39 interior 
exhibited in New York combines spec- 
ially designed reclining seats with a novel 
canted arrangem ent of the seating plan. 
O ther Dreyfuss designs provide for con­
vertible day and night arrangements with 
comfortable, full-size upper and lower 
berths and all seats of the reclining type 
facing forward.

Officials state the ship will not be 
produced commercially until after the 
war; however, experience being gained 
today in producing combat ships, to­
gether with the fact that im portant com­
ponents of the ship are already in mass 
production as parts of the B-24, indicate 
that manufacture of the ship will begin 
at an early date after the war. Substan­
tial economies in manufacture may be 
expected.

Of particular interest to potential pas­
sengers is the high wing, a feature of 
the ship’s design. This will provide un­
obstructed visibility from all seats and 
unusual facility in loading of passengers 
and cargo.

Fisher Body Attains 
Volume Output on B-29

Fisher Body Division of General Mo­
tors has attained volume production of 
major parts and assemblies for the B-29 
Superfortress. The company is under­
taking to produce more than 80 per cent 
of its original B-29 contract despite an 
assignment to build and assemble a long- 
range fighter plane, details of which have 
not been disclosed by the W ar Depart­
ment.

The output of bom ber parts and as­
semblies is ahead of schedule, due to 
utilization of facilities in eight of the Jfino"soft 
company’s 16 arm am ent producing n. , 
plants. Thousands of B-29 parts are 
being turned out and there are 12 ma­
jor assemblies.

I -V I
Accident Frequency Rate 
Lowered at Martin Plants

Safety program of the Glenn L. Mar- 
tin Co., Baltimore, has resulted in low­
ering the accident frequency rate to 10.4 
per million man hours worked during 
March, 1944, according to E. H. Bur- 
horst, Martin safety director.

This compares to an industry wide 
frequency rate of 14.4 for those plants 
engaged in assembly type work and 20.5 
for plants engaged in parts manufacture 
during 1943.

Interior of Consolidated Vultee’s new transport plane showing berths made up. 
As a sleeper plane, it will accommodate 24 passengers

76 / T E E L
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Turning Points to Victory
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FAFNIR BALL BEARINGS

T. here s no soft underbelly” on A m erican four-m otored 
bombers. T heir belly turrets spell double-barreled death 
for Nazi or Jap . T he tu rre t’s range is a com plete circle. 
And, since its tu rn ing  points are frictionless ball bearings, 
its response is instant and  sensitive for ^draw ing a bead” 
on rapidly moving targets.

In a m echanized war, friction can be as destructive as 
enemy bullets. T h a t is why ball bearings are a t the “ turn ing  
points of practically every piece of fighting equipm ent.

M illions of F afn ir Ball Bearings are engineered and 
built to perform  efficiently a t fighting tem peratures which 
may vary up to 150° in a m atte r of seconds. They are also 
resisting sand, w ater and m ud on fighting fronts all over 
the world.

Applying this service to the com ing needs of peace, a 
b road prospect of usefulness opens to the m anufacturer 
and  the user of F afn ir Ball Bearings. T he Fafn ir Bearing 
Com pany, New Britain, Connecticut.

F L Y I N G  P E PP E R  POT

U . S . A r m y  A ir  F orces photo
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OTTO W. WINTER

Otto W. Winter has been appointed 
vice president, Acme Pattern & Machine 
Co., Buffalo. A former president of the 
American Society of Tool Engineers and 
currently chairman of the society s edu­
cation and training committee, Mr. W in­
ter’s experience includes affiliation with 
Sav-Way Industries, Detroit, as president 
and works manager; Republic Drill & 
Tool Co., Chicago, as vice president, 
manufacturing; Columbus McKinnon 
Chain-Chisholm Moore Hoist Corp., 
Tonawanda, N. Y., as factory manager 
and with many other companies in tool 
engineering capacities.

H. P. Bigler has been elected execu­
tive vice president, Connors Steel Co., 
Birmingham, Ala., and L. D. Luey, who 
joined Connors Steel Co. as manage­
ment engineer in 1942, has been appoint­
ed comptroller. Mr. Bigler is president 
of the Rail Steel Bar Association and 
chairman of the WPB Technical Advisory 
Committee on Steel Reinforcement.

E. H. Robinson, until recently con­
sulting engineer on illuminating prob­
lems for General Electric Co. at Nela 
Park, Cleveland, has been appointed 
eastern sales manager, Fostoria Pressed 
Steel Corp., Fostoria, O. Mr. Robinson 
will make Cleveland his headquarters.

FOSTER GUNNISON

taken over duties as division bus man­
ager of Mack’s Central division, and 
other newly appointed district managers 
are M. J. Chollet, St. Louis, and C. L. 
McLure, Louisville, Ky.

Foster Gunnison, founder and princi­
pal stockholder of Gunnison Housing 
Corp., New Albany, Ind., an interest in 
which was recently acquired by United 
States Steel Corp., Pittsburgh, will con­
tinue in charge of the company’s affairs.

— o -

Robert O. Driver has been made 
president of the W ilbur B. Driver Co., 
Newark, N. J., succeeding his father, 
Wilbur B. Driver, who becomes board 
chairman. William J. Wind is vice presi­
dent in charge of production; Sidney
A. Wood, vice president, sales, and Karl 
R. Tallau, secretary and treasurer.

Harold W. Pearcy, since 1931 pur­
chasing agent, Percival Steel & Supply 
Co., Los Angeles, has been made vice 
president in charge of purchasing.

Bert E. Brashares has joined the Prod­
uct division, Jones & Laughlin Steel 
Corp. at Cleveland, as steel castings 
sales engineer. He formerly was sales 
manager for Commercial Steel Castings 
Co., Marion, O.

Howard L. Dawson, for the past year 
assistant chief engineer, Camegie-Illinois 
Steel Corp., Pittsburgh, has been named 
chief industrial engineer.

E. F. Vreeland has been named man­
ager of the Albany, N. Y., branch, Mack- 
International Motor Truck Corp., Long 
Island City, N. Y. Cone T. Bass has

W . O . EVERUNG

j  James A.
division, Anniston, Ala., an ^  man- 
Wilson has been aPP°in~ °  „ CCeed Mr. 
ager a t Trenton, Mich.,
O ’Neal.

L. J. King has been sîeel

pc t nPnmiit X X a  J V nd- ?• ? ?enport has been n a m e d  assistant to 
R. E. Z im m e rm a n , vice president, re­
search and technology.

Harry L. D unn, Los Angeles attor­
ney, has been elected a director of Lock­
heed Aircraft Corp., Burbank, Calif., 
succeeding Frank Russell, who resigned 
a year ago to devote his full attention 
to the general managership of the Na­
tional Aviation W ar Production Coun­
cil.

Felix N. Williams has been named 
general manager, Plastics division, Mon­
santo Chemical Co., St. Louis, with 
headquarters at Springfield, Mass., suc­
ceeding John C. Brooks, who died April 
26. E. A. O’Neal Jr. succeeds Mr. W il­
liams as production manager, Phosphate

W h o  h a s b ee n  n a m ed  d ire c to r  o f  re se a rc h , 
A m erica n  S te e l  & W ire  C o . ,  C le v e la n d ,  re ­

p o r te d  in S T E E L , M a y  8 , p . 92.

Godfrey Strelinger has been elected 
treasurer and assistant secretary, Nash- 
Kelvinator Corp., D etroit, succeeding 
the late G. V. Egan. Charles S. With­
erspoon has been appointed sales man­
ager for the greater New York area, 
Kelvinator division.

Henry P. Isham, chief of the purchas­
ing, termination and renegotiation pol­
icy unit, and George Graf, senior engi­
neer of the small arms branch, Chicago 
Ordnance District, have been presented 
with the W ar D epartm ent’s award for 
meritorious civilian service.

H  elected a n  
jimmy, ant 
is b n  electa 
t a  life. Co.

—o- 
jUannerks 
f  Inland Sie

t a l l e r  I ł  
d  Co., since 1

Walter L. Rathmann, a member of 
the firm of Klipstein & Rathmann, St. 
Louis, architects, has been elected a di­
rector of General Steel Castings Corp., 
Eddystone, Pa.

—0-
. Cantwell, 
î  of lie  Bri 
Séber Co,, 1

J. B. O’Connor, director, Dresser Mfg. 
Co., Bradford, Pa., has been elected ex­
ecutive vice president. Mr. O’Connor is 
vice president and general sales manager 
of Clark Bros., Olean, N. Y.; chairman 
of Pacific Pump Works, Huntington 
Park, Calif., and president of Bovaird &

*! Alloys Inc. 
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EARL A. TANNER D. M. STEMBEL

Seyfang Mfg. Co., Bradford, all sub­
sidiaries of Dresser Mfg. Co. Arthur R.
Weis, president of Pacific Pump Works, 
has been elected a vice president of the 
parent company, and Lyle C. Harvey 
also has been elected a vice president 
of Dresser Mfg. Co.

—o—
Earl A. Tanner has been elected presi­

dent of Inland Steel Container Co., 
newly-acquired subsidiary of Inland 
Steel Co., Chicago. He has been presi­
dent of another Inland subsidiary, Mil- 
cor Steel Co., since 1938, and will con­
tinue in that capacity.

— o—
I. L. Cantwell, former production 

manager of the Bristol plant, United 
States Rubber Co., New York, has been 
appointed sales manager of batterv sep­
arators.

—o—
Sterling Alloys Inc., Boston, announces 

appointment of the following field en­
gineers: R. B. Steele, New York City
and surrounding territory; T. Donovan 
Jr., Philadelphia district; R. H. Garfield 
and H. A. McDonough, Cleveland; J. N.
Berger, Pittsburgh; C. C. Miller, Detroit;
H. A. Steffen, Chicago; E. W. Bock,
Wisconsin, Iowa and Minnesota, and
C. L. Robertson and P. E. Johnson,
Indianapolis.

—o—
C. Walter Sanborn, Geoffrey C. Beard

and John L. Young, vice presidents of 
United Engineering & Foundry Co.,
Pittsburgh, have been elected directors.

—o—
G. H. Gaites has been appointed re­

gional sales supervisor of the Cleve­
land and Pittsburgh territories for Bris­
tol Co., Waterbury, Conn., and H. C.
Clarke has been named Pittsburgh dis­
trict manager.

Alfred P. Darcel of Crane Ltd., Mon­
treal, has been appointed a vice presi­
dent of the National Industrial Adver­
tisers Association.

—o-—
James W. Steel, former works man­

ager, International Harvester Co., Chi­
cago, has been appointed superintend­
ent of American Shipbuilding Co.’s two

H. R. ROWLAND L. L. FERRALL

yards at Buffalo. Mr. Steel succeeds 
John Thompson, who returns to his 
former post as chief of the company’s 
Superior, Wis., yards.

D. M. Stembel, formerly manager of 
hot-rolled sales for A. M. Byers Co., 
Pittsburgh, has been appointed vice presi­
dent of Lockhart Iron & Steel Co., 
Pittsburgh.

—o—
H. R. Rowland has been appointed 

manager of wrought iron hot-rolled sales,
A. M. Byers Co., Pittsburgh. M. C. 
Morgan succeeds Mr. Rowland as man­
ager of the company’s Pittsburgh divi­
sion.

—o—
J. W. Dietz, industrial relations man­

ager, manufacturing department, West­
ern Electric Co. Inc., New York, pres­
ently on leave for government service, 
has been awarded an honorary degree 
of doctor of engineering by Purdue uni­
versity.

—o—
Harold A. Anderson has been named 

eastern district manager of the Austin 
Co., Cleveland, succeeding J. K. Gan­
nett, vice president, whose appointment 
as the company’s director of engineering 
was recently announced.

—o—-
William E. Knox, formerly assistant 

general manager, Westinghouse Electric 
International Co., New York, has been 
elected a vice president. Mr. Knox is 
a member of the Export Managers Club 
and vice president and director of the 
Electrical Export Corp.

—o—
Howard F. Isham, Robert S. Bums, 

George B. White and James R. Page
have been elected to the board of direc­
tors, Cherry Rivet Co., Los Angeles.

—o—
Jess W. Sweetser has been appointed 

public relations director of Curtiss- 
W right Corp., New York, succeeding 
H. E. Lawrence.

Walter D. Smith, for the past four 
years manager of the Tulsa district of­
fice, W orthington Pump & Machinery 
Corp., Harrison, N. J., has been appoint­

ed a commercial vice president and will 
supervise the corporation’s business in 
the Southwest.

 0---
L. L. Ferrall, chief metallurgist, Ro­

tary Electric Steel Co., Detroit, will ad­
dress the technical session of the fifty- 
third general meeting of the American 
Iron and Steel Institute at the Waldorf- 
Astoria hotel, New York, May 25. His 
subject will be “Problems Involved in 
Determining Hardenability Limits for Al­
loy Steels.”

—o—
E. A. Wall has been appointed con­

troller of Winchester Repeating Arms 
Co. and Bond Electric Co., divisions of 
Western Cartridge Co., East Alton, 111. 

—o—
Mehmed S. Zia has joined the Ex­

port division of American Brake Shoe 
Co., New York, as foreign representa­
tive in the Mediterranean zone and the 
Near East, with headquarters in Cairo. 

—o—
Edward N. Haas has been appointed 

works manager of the Aurora, 111., plant 
of Independent Pneumatic Tool Co., 
Chicago, succeeding W. H. Brewer, who 
has been named general factory man­
ager. John P. Bank succeeds Mr. Haas 
as assistant works manager.

—o—
Dr. J. T. Rettaliata has been appoint­

ed manager of the new Research and 
Gas Turbine Development division of 
Allis-Chalmers Mfg. Co., Milwaukee. As 
chief engineer in gas turbine develop­
ment, J. L. Ray will assist Dr. Rettaliata.

-—o—
Henry Ford II, executive vice presi­

dent of Ford Motor Co., Dearborn, 
Mich., has been elected to the board of 
directors of the Automotive Council for 
W ar Production, succeeding Charles E. 
Sorensen.

George M. Rigg has been appointed 
assistant manager, Weirton Coal Co., 
Weirton, W. Va. Mr. Rigg will con­
tinue as chief engineer of the company.

H. E. Bauer, formerly with the British 
Ministry of Supply Mission, Alloy Di­
vision, has joined the purchasing depart-

MEN of INDUSTRY
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J .  K. B. HARE JOHN H. ASHBAUGH R. A . NEAL H. H. ROGGE

ment of A. Milne & Co., New York. 
Formerly, he was associated with the 
British Iron & Steel Corp. in New York.

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., announces the elec­

tion of four new vice presidents: J. K. B. 
Hare, manager of central district sales 
activities, Pittsburgh; John H. Ashbaugh, 
manager, Westinghouse Electric Appli­
ance division, Mansfield, O.; R. A. Neal, 
former manager of the Switchgear divi­

sion, East Pittsburgh, who becomes vice 
president and sales manager, reporting to
B. W. Clark, who is vice president in 
charge of all company sales activities; 
and H. H. Rogge, manager of the com­
pany’s W ashington government office.

S c  area i

OBITUAR IES . . .
John S. Patterson, president and treas­

urer of the Enameled Metals Co., and 
secretary of the Pittsburgh Pipe & Coup­
ling Co., both of Pittsburgh, died there 
recently.

Michael J. Curtin, 46, general super­
intendent and assistant works manager, 
William Sellers Co., Philadelphia, died 
May 7 in that city.

Lester P. Lane, 52, district sales man­
ager at Detroit for Weirton Steel Co., 
Weirton, W. Va., died in Detroit May 6.

Earl W. Roberts, 62, president, Rob­
erts Brass Co., Detroit, died in that city 
May 7. Recently he had been associated 
with the Dresser Mfg. Co., Bradford, Pa., 
and the Differential Wheel Co., Detroit.

Samuel A. Hammett, 54, owner of the 
Mercury Metal Die & Letter Co., Los 
Angeles, died there recently.

Joseph N. Kilpatrick, 78, founder and 
president of the Joseph N. Kilpatrick 
Machinery Co., St. Louis, died recently 
in that city.

technical societies. He was also inter­
ested in fusion and gas welding.

E. D. Dickinson, 66, who at the time 
of his retirement a year ago was design­
ing engineer, Turbine Engineering divi­
sion, Lynn River works, General Elec­
tric Co., Schenectady, N. Y., died 
April 28.

W ilbur S. Locke, 73, for many years 
Boston district manager of Camegie- 
Illinois Steel Corp., Pittsburgh, until 
his retirement in 1941, died May 1 in 
Winchester, Mass.

William Bayes, 58, production engineer 
at the Cleveland Diesel Engine division 
of General Motors Corp., Cleveland, died 
May 6 in Lakewood, O. Affiliated with 
Cleveland Diesel since 1933, Mr. Bayes 
had previously been chief of the time 
study department, W hite Motor Co., 
Cleveland, for ten years.

Paul Marquardt, 58, purchasing agent 
for the J. E. Gilson Co., Port W ashing­
ton, Wis., died May 3, in that city.

Thomas I. Curtin, 63, president and 
treasurer, Waltham Foundry, Waltham, 
Mass., until his retirement last January, 
died in that city May 7.

John Reece, retired president, Interna­
tional Machine Co., Franklin, Mass., died 
May 2 in Boston. Mr. Reece invented a 
mechanism during the last war that en­
abled submarines to surface within five 
minutes instead of the then usual 15 
minutes.

Franz Eder, 64, consulting engineer as­
sociated with the Robert W. H unt Co., 
New York, died recendy. Interested in 
the development, design and manufac­
ture of compressed gas cylinders and 
various types of pressure vessels, Mr. 
Eder contributed much to the advance­
m ent of the industry through his partici­
pation in committee work of numerous

Davies entered the employ of Acme Ma­
chinery division 49 years ago, rising 
steadily until elected president about 17 
years ago. H e retired in 1939.

Henry A. Zwierlein, 55, for the past 
20 years chief engineer, Ajax Mfg. Co., 
Cleveland, died there May 7.

Henry M. Johnson,
duction manager, A. 
Milwaukee, a director 
Mfg. Co., Milwaukee, 
the Griffith-Hope Co., 
until ill health forced 
1940, died April 30 in

Carl H. Klaustermeyer, 64, manager 
of the Metal and Ore division, E. I. du 
Pont de Nemours & Co. Inc., Wilming­
ton, Del., died May 5 in that city. He 
had held a similar post with Grasselli 
Chemical Co., Cleveland, until du Pont 
absorbed the Cleveland company in 1928 
and he was transferred to Wilmington.

— o—
John F. Hazen, who retired last De­

cember as m anager of sales, W ire and 
W ire Products division, Bethlehem Steel 
Co., Bethlehem, Pa., died recently. 
Prior to joining the Bethlehem company 
in 1926, Mr. Hazen had been associated 
with Pittsburgh Steel Co., Pittsburgh, for 
24 years, serving as general manager of 
sales from 1919 to 1926.

August Rosenthal, 76, the last of four 
inventor brothers who established the 
Rosenthal Com Husker Co., W est Allis, 
Wis., died May 1 in Wauwatosa, Wis. 
He was serving as president of the com­
pany at the time of his death.
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Jones W. Garrison, 41, sales engineer 
in Milwaukee for National M achine Prod­
ucts Co., Detroit; Twentieth Century 
Brass Works, Minneapolis, and Accurate 
Screw Co., Chicago, died May 3 in W est 
Bend, Wis.

Daniel R. Davies, 77, former president 
of Acme Machinery division of Hill Acme 
Co., Cleveland, died there May 4. Mr.

Charles M. Hendry, 49, general engi- ¡¡dp, 
neer, Crucible Steel Co., Harrison, N. J., 
died May 3 in Bronxville, N. Y.
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Dominion Cancels Contract for 
Molybdenum; Supply Sufficient

Two to three years' stocks now on hand. Defense Industries Ltd. 

will take over management of shell-filling plant at Cherrier, 
Q uebec, now operated by Canadian Car & Foundry Co. 
Russia may buy $25 million of electrical equipment

TORONTO, ONT.
THE Canadian government has can­

celed its contract with Indian Molybde­
num Ltd., subsidiary of Dome Mines 
Ltd., for the supply of molybdenum, the 
Department of Munitions and Supply an- 
announced. Contract with the com­
pany called for the purchase by the gov­
ernment of 2,000,000 pounds of molyb­
denite concentrates. In view of the de­
creasing demand for molybdenum for 
war purposes, the Department of Muni­
tions and Supply considers it unneces­
sary to add further to stockpiles. The 
Indian Molybdenum property, located in 
the Cadillac area of Quebec, w ent into 
production last year.

Canada now has between two and 
three years’ supply of molybdenum on 
hand. Consumption of the metal dropped 
as production of certain types of muni­
tions was curtailed in the last year.

Consideration was given by Dome to 
the finding of another market, bu t it was 
decided against because it would be 
necessary to operate at the 650 tons a 
day milling rate of March and April to 
keep costs under the world price of 45 
cents a pound, and to do this regularly a 
great deal of development work would 
have to be done first.

The venture of Dome Mines into mo­
lybdenite mining followed urging of the 
Canadian government that the metal be 
produced domestically. United States 
production was not then ample to meet 
all Allied requirements so Canada set a

. T h e y  S a y :

price of 85 cents as an inducement. Not 
only was Canadian production obtained 
beyond domestic requirements, but the 
United States output was also increased.

At the request of the Canadian gov­
ernment, Defense Industries Ltd. will 
take over management .of the shell-filling 
plant at Cherrier, Quebec, now being op­
erated by Canadian Car Munitions Ltd., 
a subsidiary of Canadian Car & Foundry 
Co.

“The necessity for a large increase in 
shell production in Canada will entail the 
reopening of the shell manufacturing fa­
cilities of the Canadian Car & Foundry 
Co.,” Mr. Howe, Minister of Munitions 
and Supply, said. “Because of the pres­
sure of other war contracts, Canadian 
Car & Foundry Co. asked the department 
to be relieved of the management of the 
Cherrier shell-filling plant. We have 
asked Defense Industries Ltd., which 
now operates our other major shell-filling 
works at Bouchard and Pickering, to take 
over management of the Cherrier plant 
on June 1.”

The Cherrier plant, one of the largest 
in the dominion, was built on behalf of 
the government by the Canadian Car & 
Foundry Co. Ltd. Operations began in 
December, 1940. The plant is engaged 
in filling shells, cartridge cases, torpedo 
heads, mines, depth charges, grenades, 
fuses and detonators. I t is also engaged 
in the manufacture of several of the most 
powerful explosives.

Russia may buy upwards of $25,000,-

000 of hydroelectric generating equip­
ment from Canada to replace some of the 
Dnieper dam machinery destroyed to 
keep it from falling into the hands of 
the Germans in 1941. Negotiations are 
now under way through the commercial 
department of the Soviet embassy here.

If the deal is consummated, the sale 
would be financed under the export aid 
plan announced by the federal govern­
ment in the speech from the throne in 
January. It is understood the machinery 
would be manufactured in Ontario plants 
at least part being made in Toronto. It 
is likely the manufacturers would be ex­
tended credit at a low interest rate by 
Canadian banks and that the loans would 
be guaranteed by the federal govern­
ment.

One important aspect of the transac­
tion would be the beginning of a large 
volume of peacetime trade between Can­
ada and the Soviet. If a contract is 
worked out it will be one of the largest 
orders for electrical equipment ever 
placed in Canada from outside the do-

Construction Program for 
1944 Cut to $3.5 Billion

Total volume of construction this year 
is not expected to exceed $3.5 billion, as 
compared with the $3.9 billion estimate 
made last fall, indicating success in cut­
ting back construction projects to a 
larger degree than had been anticipated.

The 10 per cent reduction in expected 
construction, the W ar Production Board 
said, will materially help to conserve 
scarce lumber as well as supplies of steel 
and copper, which are becoming in­
creasingly tight.

Total volume of construction activity 
in the first quarter was under $900 mil­
lion, which is less than 40 per cent of 
the total for the like 1943 period. The 
cumulative program was about 64 per 
cent complete at the end of March.

“Industrial apprentice training programs are destined to 
raise living standards of American communities to a new 
high in the postwar era. The community is benefited 
when training programs lift the average of general ability, 
technical skill, and earnings of its citizens. Broader in­
formation and the confidence that comes from training 
makes men show initiative and become more co-operative 
and useful citizens.”—Joseph M. Schappert, director of in­
dustrial education, National Metal Trades Association.

« » *

The growing tendencies toward arbitrary limits on pro­
duction and toward even higher labor costs through the 
enforcement of unreasonable demands, offer serious threats 
to future jobs. We built the American standards on the 
principle of higher efficiency and lower selling costs— 
not on the principle of getting more for less. Prices, wages, 
and profits must be brought back into proper balance and 
relationship if we are to preserve American standards and

opportunities in the years to come. W e’ll succeed only in 
making a sorry mess of it if we ignore or seek to dodge 
these basic rules, for these rules make jobs.”—P. W. Litch­
field, chairman, Goodyear Tire & Rubber Co., Akron, O.

» o u

“The greatest lesson of the war is to prove that what 
is physically possible is financially possible. For this rea­
son, soldiers and citizens are asking and will continue to ask
why comfortable homes and necessities of life cannot be 
provided in peace with the same plenty as tanks and other 
weapons in time of war.”— Stuart Chase, economist.

* e  e

“Cash balances held by individuals and business will be 
held as a backlog and their effect will be to encourage a 
high rate of spending out of current income. The pros­
pect is for a high level of consumption, fed by large-scale 
production and financed from current income.”—Emil 
Schram, president, New York Stock Exchange.
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ACT IV IT IE S

B R I E F S
Paragraph mentions of developments of interest 

significance within the metalworking industry

and

Climax Molybdenum Co., New York, 
opened offices a t 624 Fisher building, 
Detroit, on April 1, to handle the com­
pany’s sales and service work in Mich­
igan, Indiana and Toledo district.

N. Y., recently changed its name to 
Doyle Mfg. Co.

National Metal Products Corp., Chi­
cago, is a new plant engaged in manu-

Cleveland Automatic Machine Co.,
Cleveland, recently appointed Tool En­
gineering Service, Birmingham, Ala., as 
its representative in Alabama, Georgia, 
Florida, Tennessee and the Carolinas.

factoring precision products for the air­
craft industry'.

Department of Interior, Washington, 
has available a preliminary report on 
lead and zinc deposits of part of the 
Rico dome, Dolores county, Colo.

American Metal Co. Ltd., New York, 
has sold its entire holdings of Minas de 
Matahambre, S. A., consisting of 54,228 
shares, to a group of Cuban citizens.

Continental Can Co. Inc., New York, 
will soon extend its interests to include 
Mexico, with the formation of a Mexican 
corporation.

National Bureau of Standards, W ash­
ington, now has available printed copies 
of simplified practice recommendation 
R204-44, bronze pop safety valves, and 
bronze, iron and steel relief valves.

Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., has published for 
the iron and steel industry two new vol­
umes of simplified motor and control 
buying data.

Doyle Machine & Tool Co., Syracuse,

82

National Metal Fabricators, Chicago, 
was organized recendy to engage in fab­
rication of sheet metal, p late and light 
structural shapes.

Griswold News Service, New York, an­
nounces Public Relations News, the first 
weekly new sletter devoted entirely to 
reporting and interpreting the news in 
the field of pub he relations and publicity.

Allis-Chalmers Mfg. Co., Milwaukee, 
recently created a research and gas tur­
bine developm ent division.

General Electric Co., Schenectady, 
N. Y., reports that spring steel blades of 
proper size are being used instead of fix­
ture clamping fingers to assure proper 
tool clearance a t its plants.

B. F. McDonald Co., Los Angeles, 
now is in its new home, occupying an 
entire block betw een Fifty-first street and 
Fifty-second street in Los Angeles.

Radio Corp. of America, Camden, 
N. J., announces development of an elec­
tron microscope, which it claims is 50 
times more sensitive than the finest op­
tical microscope.

Marmon-Herrington Co. Inc., Indian­
apolis, has received a new  contract for 
a large num ber of specially designed 
trucks and is resuming full-scale produc­
tion.

Selas Corp. of America, Philadelphia, 
is the new name of the Selas Co. No 
change in the company’s organization, 
service, personnel or objectives has oc­
curred.

Allen-Bradley Co., M ilwaukee, an­
nounced the removal of their C leveland 
offices to 4506 Prospect road, Cleve­
land 3.

T E E

Camouflage makes this W hitcomb diesel-electric 
locomotive, above, look like a continental box 
car, right. The unit is built by a subsidiary of 
Baldwin Locomotive Works, Philadelphia, to 
transport men and materials on foreign battle 
fronts. The camouflage is said to be successful 

in deceiving enemy airmen



ACTIV IT IES

Fontana Plant 
Gets Large 
Shell Contract

Kaiser steel plant to produce  

8-inch and 155-millimeter ar­
tillery shells for Army. Plan 

extension to plant

THE KAISER steel plant at Fontana, 
Calif., has received a $25,000,000 con­
tract for the production of 8-inch and 
155-millimeter artillery shells, accord­
ing to Maj. W alter C. Main, Army Ord­
nance procurement officer, Los An­
geles.

Steel billets will be used. Forging 
and rough machining operations will take 
place in a new extension of tire Fontana 
plant which will be constructed by the 
Army, while finishing of the shells will 
be completed at Denver, Colo., in or­
der to utilize dre surplus of labor in 
the Denver area.

Extension to the Fontana plant will 
be equipped with government-owned 
machine tools with the extension cost­
ing about $8,000,000. The Kaiser plant 
has a rated capacity of 833 tons daily 
in the rolling mill and is reported to 
be exceeding its scheduled output by 
127 tons per day.

Receives $1,000,000  
Order for Shell Lathes

An order involving more than $1,000,- 
000 for making lathes for producing 
155-millimeter shells has been given the 
Youngstown Foundry & Machine Co., 
Youngstown, by the Henry J. Kaiser Co., 
Bertram G. Parker, president of com­
pany, announced.

The order is the largest individual 
one ever received by the Ohio concern, 
although it has been manufacturing 
shell lathes and bomb spinning machines 
ever since the war began. The machin­
ery will be used to equip the Kaiser com­
pany’s Fontana, Calif., and Denver, 
Colo., shell plants.

Youngstown Foundry will greatly ex­
pand its working force and will begin 
shipments within the next 60 days and 
complete the order within five months.

War Department Commends 
Steel Cartridge Cases

War Department has just announced 
that the 3-inch steel cartridge cases which 
are produced by the Norris Stamping & 
Mfg. Co., Los Angeles, have been stan­
dardized for unlimited use in all theatres 
of war.

In designing, developing and process- 
>ng the 3-inch antiaircraft and antitank

cartridge cases, the W ar Departm ent 
says “the Norris company has surmounted 
all setbacks and difficulties and has pro­
duced a dependable steel cartridge in 
large quantities and at reasonable cost. 
Reports from the battlefronts, where 
they have been used, indicate these shell 
cases from Norris are performing equally 
well, and in some cases better than the 
brass cases.”

Norris was the first company to install 
heat treating equipment and the first of 
more than 15 producers to be given per­
mission by the inspection section to ship 
steel cases before ballistics tests, the War 
Department added.

Technical Division of Metal 
Lath Group Re-established

Arthur J. Tuscany, commissioner, 
Metal Lath Manufacturers Association, 
Cleveland, announces that effective im­
mediately it has re-established its Tech­
nical Division.

This division gives attention to de­
veloping specifications and methods as 
well as assisting architects, designers, 
contractors and others.

G ray Iron Founders7 
Moves to New Offices

Gray Iron Founders’ Society, national 
association of manufacturers of castings 
in gray irons, moved its Washington of­
fices May 1 to 1201 Nineteenth street, 
N. W., from 1341 Connecticut avenue, 
N. W.

Opened in September, 1941, to assist 
government agencies and the industry to 
map and spread castings production for 
war, the society’s Washington office, in 
the scope of its liaison, interpretative, 
technical and research services, has vir­
tually become the trade group’s head­
quarters for the duration, although the 
“home office” address remains 1010 
Public Square building, Cleveland.

Rheem Mfg. Co. 
To Produce 
Artillery Shells

Receives $16,000,000 contract 

from Army Ordnance to manu­

facture 1,000,000 heavy shells 
at Danville, Pa., plant

AS A PART of the Army’s drive to 
step up its heavy artillery program, 
Rheem Mfg. Co., Washington, has re­
ceived a contract from Army Ordnance 
totaling approximately $16,000,000 for 
the manufacture of more than 1,000,000 
heavy artillery shells.

The order, placed by the Philadelphia 
Ordnance district, will be filled by the 
company’s Danville, Pa., plant. This 
plant has been operated by Rheem un­
der lease from the Navy and has been 
machining propulsion shafting for com­
bat and landing craft a t a record rate. 
As soon as the Navy released the plant 
to the Army and agreed to its conver­
sion, engineers from the company’s 
plants in Birmingham, Ala., and New 
Orleans, where the company has been 
forging and finishing artillery and mor­
tar shells for more than two years, start­
ed the installation work.

The company is not permitted to dis­
close figures on the planned rate of pro­
duction.

Navy Reports Urgent Need 
For Electronic Equipment

An urgent need for electronic test 
equipment was revealed recently by the 
Navy’s radio department, Bureau of 
Ships, in an effort to boost production 
of vitally needed electrical components.

Rear Adm. George F. Hussey Jr., chief of the Bureau of Ordnance, Navy 
Department, left, and Rear Adm. J. R. DeFrees, naval inspector, inspect the 
four millionth seamless cartridge container made by the Norris Stamping 
& Mfg. Co., Los Angeles. Comm. J. C. Arnold and K. T. Norris look on



I h t  b u i l N t b b  I K t N U _
Further Gain in W ar 
Production Scheduled

IN DU STRIA L activity is w ell sustained at near record 
levels, bolstered by a steady influx of new  orders resulting 
from exceptionally high daily rate of war expenditures. 
D espite additional adjustments in projected war program  
scheduling, the overall production tempo appears to 
tending upward. N ew  orders continue in excess of smp- 
ments in some important industries, w ith consequen  
lengthening in order backlogs in such lines as steel, artil­
lery, heavy trucks, shells, most types of naval combatant 
vessels, and heavy aircraft engines.

During the latest week gains were recorded in bitumi­
nous coal production, petroleum output, automobi e an 
truck assemblies, and engineering construction awar s. 
Steel production tapered slightly, as also 
revenue freight carloadings and electric 
power consumption.

WAR OUTPUT TREND— Breakdown of 
scheduled percentage proportions of key 
war materiel items to total munitions out­
put by the close of this year, made March 
1 and based on the theory that Germany 
w ould not be defeated in 1944, show a 
steady upward trend through October.
Charts prepared by the War Production 
Board indicate that by the end of this 
year aircraft output w ill represent 36 per 
cent of total output; shipbuilding, 22; guns 
and fire control equipment, 5; ammuni­
tion, 7; combat vehicles, 8; communication 
and electronic equipment, 4; and other 
equipm ent and supplies, 18.

CONSTRUCTION— Total volum e of con­
struction this year is not expected to ex­
ceed $3.5 billion, compared w ith $3.9 bil­
lion estimated last fall, the War Produc­
tion Board states. The 10 per cent re­
duction w ill materially help conserve 
scarce supplies of steel, copper and lumber.

Building activity declined to $900 m il­
lion during the first quarter, or 40 per cent 
below  comparable 1943 period. However,
April construction equaled or slightly ex­
ceeded the March volum e, interrupting

1942. The
the downward trend in progress since A ugus , ^ eX c e e d e d  

March construction rate is expected to be slig ases w jll 
in the second and third quarters as seasona m plant
more than make up for declines in military an

G overnm ent-financed  w a r p la n t construed00 
h ad  reached  the  fo llow ing p e rcen tag es  of comp
of March 31: Raw material plants, 92 per cent, p y ,
94; synthetic rubber, 95; and aviation gasolm e reim g 
facilities, 82.
WAR E X P E N D I T U R E S — D aily rate of war expenditures 
during April recorded a m oderate decline, but held  w ell 
above the m onthly 1943 average. Preliminary report for 
April shows total outlays of $7 ,346  m illion, com pared with 
$7 948 million in the preceding m onth and $7 ,290  million 
for comparable 1943 period. D aily  rate of expenditures 
last month am ounted to $293  m illion, contrasted with 
peak of $312.3  million recorded in February.
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------------ 1 9 4 4 -
M onthly

Expenditures
J an u ary  ................... $7 ,4 1 6
F e b ru a ry  ................  7 ,808
M arch  ...........................  7 ,9 4 8
A pril ........................ 7 ,3 4 6
M ay ..........................
Ju n e  ..........................
Ju ly  ..........................
A ugust .....................
S ep tem b er .............
O c to b e r ..................
N ovem ber .............
D ecem b er ................

War Expenditures 
(m illions)

   1 9 4 3 -
M onthly  

Expenditures 
$ 6 ,2 5 4  

6 ,081  
7 ,1 1 2  
7 ,2 9 0  
7 ,3 7 3  
7 ,6 8 8  
6 ,7 4 6  
7 ,5 2 9  
7 ,2 1 2  
7 ,1 0 5  
7 ,7 9 4  
6 ,9 5 1

D aily
Rate

$ 2 8 5 .2
3 1 2 .3
2 9 4 .4  
29 3 .0

D aily
Rate

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

------------ 19 4 2 -
M onthly

Expenditures
$ 2 ,1 9 3

2 ,4 0 1
3 ,0 2 5
3 ,4 6 1
3 ,8 2 4
4 ,2 1 3
4 ,7 0 8
5 ,1 6 3
5 ,4 5 9
5 ,7 2 2
6,112
6 ,1 2 5

T o ta l A v   T t ’l. 8 5 ,1 3 5  A v. 2 7 2 .9  T t ’l. 5 2 ,4 0 6

D aily U9U
Rate S.i 90.8
$ 81 .2 112 94.0

100 .0 . 86.6
116.3 .. 18.9
133.1 1 ■, 68.4
147.1 .... 56.8
162.0 ; . .. 501
181.1 ; ... 51.8
198.6 ■ ....80,1
218 .4 -  42.7
211.9 1 ■ 89.6
244 .5
23 5 .6 e  iaeria
------- Alltel

A v. 169.1 'Wmk.

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

I N D U S T R Y  F“
Steel Ingot Output (per cent of capacity)..............................................  99.0
Electric Power Distributed (million kilowatt hours).............................  4,234
Bituminous Coal Producdon (daily av.— 1000 tons)............................. 2,058
Petroleum Production (daily av.— 1000 bbls.)........................................  4,529
Construction Volume (ENR— unit $1,000,000)...................................... $72.2
Automobile and Truck Output (Ward’s— number units)....................  17,935

° D ates on request.

T R A D E
Freight Carloadings (unit— 1000 cars).....................................................  850f
Business Failures (Dun & Bradstreet, number)......................................  42
Money in Circulation (in millions of dollars)!........................................  $21,614
Department Store Sales (change from like week a year ago)!  —11%

fPrelim inary. Î Federal R eserve Board.

Prior
Week

99.5
4,336
2,038
4,436
$26.7

16,345

852
41

$21,396
-1 1 %

Month
Ago
99.5

4,361
1,917
4,416
$34.0

18,175

789
37

$21,191 
+  17%

Year
Ago
98.5

3,904
1,569
4,021
$41.9

18,405

789
64

$16,683 
+  29%



m t  B U S I N E S S  TREND

Machine Tool Output
(0 0 0  om itted )

1 94 4  1943  1942
J a n .......................$ 5 6 ,3 4 9  $ 1 1 7 ,3 8 4  $ 83 ,5 4 7
F e b .....................  5 0 ,0 9 8  114 ,5 9 3  84 ,4 3 2
M ar..................... 5 0 ,7 9 9  125 ,445  98 ,3 5 8
A pr............................................ 118 ,031  103 ,364
M ay ....................................... 113 ,7 1 0  107 ,2 9 7
June ....................................... 108 ,6 8 9  111 ,0 9 0
July ........................................ 9 7 ,4 2 8  113 ,5 9 6
A ug............................................  8 7 ,4 0 5  1 1 7 ,3 4 2
S ep t.......................................   8 5 ,8 4 2  119 ,8 8 3
O ct............................................. 7 8 ,3 0 0  130 ,0 0 8
N ov.....................................   120 ,871
D ec.....................................    1 3 1 ,9 6 0
Year
1942 ............................................................... 1 ,3 2 1 ,8 6 2
1941 ..............................................................  812 ,4 6 2
1940 ..............................................................  4 5 0 ,0 0 0
1939 ............................................................... 2 1 0 ,0 0 0
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Wholesale Commodity Price—  
Cost of Living Indexes

— C om m odities— — L iving Costs—
(1926  =  100) (1 9 35 -39  = 100)

1944 1943 1942 1944 1943 1942
Jan. 103.3 101 .9 96 .0 124.2 120.6 112.0
F e b . 103 .6 102.5 96.7 123 .8 120.9 112.9
M ar. 103 .8 103.4 97 .6 123 .8 122 .8 114.3
A pr. 103 .7 98 .7 124.1 115.1
M ay 104.1 98 .8 125.1 116.0
Ju n e 103 .8 98 .6 124 .8 116.4
Ju ly 103 .2 9 8 .7 123.8 117.0
A ug. 103.1 99 .2 123.2 117.5
Sept. 103.1 9 9 .6 123.9 117.8
O ct. 103 .0 100.0 124.4 119 .0
Nov. 102.9 100 .3 124.1 119.8
D ec. 103.2 101 .0 124.4 120.4

Ave. 103 .2 98 .8 123 .5 116.5

Fabricated Structural Steel
(1 0 0 0  tons)

 S h ipm ents   B acklogs__
1 944  1943  1942  194 4  1943  1942

Jan. 3 0 .0  9 1 .9  1 6 7 .8  1 1 3 .1  3 3 9 .1  7 0 4  4
Feb. 3 7 .6  9 0 .8  1 6 4 .6  1 1 7 .6  3 2 1 .0  7 0 6 .7
Mar. 3 4 .2  9 4 .0  1 9 1 .3  1 0 6 .3  2 9 9 .8  7 7 7 .7
Apr  8 6 .6  187 .2    2 7 2 .5  772 .4
May . . . .  7 8 .9  184 .2    2 2 0 .6  843 .8
June . . . .  68 .4  182 .7    207 .1  86 9 .8
July . . . .  5 6 .8  189 .9    2 0 1 .3  8 0 8 .6
Aug  5 0 .2  173 .9    19 5 .6  78 3 .5
Sept  5 1 .8  169 .8    20 8 .1  71 6 .0
Oct  80 .1  152 .9    2 7 4 .0  61 7 .7
Nov  4 2 .7  130 .4    13 4 .6  56 6 .6
Dec. . .. 3 9 .6  145 .3    113 .0  52 3 .5

Source: A m erican  In s titu te  o f S tee l C o n ­
struction. F igu res  fo r 1943  to  d a te  cover m em ­
bers’ reports on ly ; fo r o th e r  years  th e y  a re  es ti­
mates for en tire  industry .
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1943 1944 1943 1944

F I N A N C E
Bank Clearings (Dun & Bradstreet-

tM em b er banks, F ed e ra l R eserve System .

P R I C E S

f ! 9 3 1  — 100 ; F rd ay i series. $ 1926  100.

Latest Prior Month Year
Period® Week Ago Ago
$9,298 $9,001 $9,218 $10,098
$187.1 $187.0 $184.5 $135.2

$42.0 $44.0 $38.4 $126.1
3,398 3,060 3,160 12,915

$51,064 $51,453 $52,012 $45,772
$37,834 $38,110 $38,087

«

$31,909

$56.73 $56.73 $56.73 $56.73
249.6 249.5 250.5 246.7
113.2 113.0 114.0 112.7
101.0 100.9 100.7 100.9



Improved Processing Methods Help Avoid

Heat-treating engineers emphasize importance of me remental or 

step-by-step heating and cooling methods where distort,on and  

warping are factors. New processes discussed include austem- 

pering, martempering, and isothermal heat treatment

BEFORE DESCRIBING some of the 
newer procedures being employed by 
heat treaters to reduce or eliminate 
warping and distortion in complicated 
tools, dies and other critical parts, it 
might be well to examine briefly the 
characteristics of steels and the factors 
responsible for warping and distortion 
when heat treating such parts.

In general, distortion effects can be 
classified under two broad divisions 
those resulting during the heating cycle 
and those occurring upon cooling. How­
ever, the effects we are interested in ex­
amining here are due to factors common 
to both. And these factors boil down 
to just about two:

Uneven Expansion and Contraction: 
Internal stresses induced by uneven ex­
pansion and contraction can cause plastic 
flow and so produce permanent distor­
tion. Thus it is important that tem­
peratures throughout the work be kept

By G . W . B1RDSALL
A sso c ia te  E d ito r ,  S T EE L

as uniform as possible if all parts are to 
expand and contract together.

Non-Simultaneous Phase Changes: It
is a well known fact that when the 
structure of steel changes in passing 
from one phase to another— such as 
from gamma to alpha iron or vice versa 
— certain volume changes also occur. If 
perm anent deformation (distortion) is to 
be avoided, these volume changes should 
be produced simultaneously in all parts 
of the work.

Since steel is ductile when heated to 
hardening temperatures, the change in 
volume accompanying phase changes 
leads to distortion and warping because 
this change seldom occurs simultaneous­
ly throughout all portions of the work. 
Thus one portion of the work may in­

411*

crease in volume while another is not 
changed or is decreasing.

This is a basic factor causing distor­
tion in both heating and cooling cycles 
—phase changes (affecting volume) oc­
curring at different tunes and points 
throughout the work. Since these phase 
changes d e p e n d  upon temperature 
changes, it is essential to maintain an 
even tem perature distribution for this 
reason also.

Effect of Tem perature Distribution: It
will be noted that both of the above 
causes of distortion stem from the com­
mon factor— uneven tem perature distri­
bution throughout the work. Thus the 
problem resolves itself in how to avoid 
unequal tem perature distribution in the 
work during the heating and cooling 
cycles.

It would be more accurate to state 
the problem as being how to minimize 
unequal tem perature distribution, for ob­
viously it is impossible to have perfectly 
uniform tem peratures throughout the 
work because there m ust be a tempera­
ture gradient (a difference in tempera­
ture) from work surface to work center 
to produce the heat flow wanted in heat-
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TABLE I
This is a check list worked out with A. S. Eves, chief field 
engineer, Perfection Tool & Metal Heat Treating Co., Chi­
cago. It points out many factors not commonly considered 
as causes of distortion, as well as the better known ones.

1—CAREFUL PREHEATING: Avoids heat “shock”, cuts 
down temperature gradients, prevents “burning” of comers 
and sharp edges, contributes to uniform heating so that heavy 
sections expand with light sections and phase changes occur 
simultaneously throughout entire piece.

2— “SPOTTY” FURNACE: The larger the furnace, the
more likely the existence of “cold” or “hot” spots in it, which 
make for non-uniform heating with its bad effects of uneven 
expansion and non-simultaneous phase changes.

3— UNEVEN SUPPORT: Whenever the furnace hearth is 
not perfectly flat or work supports are not correctly adjusted 
or adequate, distortion can be expected.

4.—INCORRECT HEATING METHOD: Certain shapes
give least distortion when furnace hardened, others when 
heated in salt bath, still others when electric induction heated 
or flame hardened.

5— SELECTIVE HEATING: Perhaps only a portion of
the work should be heated instead of the entire part, thereby 
allowing cool sections to control hot ones and so holding down 
distortion. Flame hardening, electric induction hardening, 
selective carburizing (and nitriding, etc.) are included in these 
heating methods.

6— CASE DEPTH: In carburizing, it is usually found th 'ff CD
more distortion accompanies the deeper cases. Thus usir - top a 
lightest possible case can cut distortion.

7— TOO MUCH HEAT: Again in carburizing, increase
distortion goes with the higher carburizing temperatures, »lady I
lower temperatures (with longer time to compensate 1 i
slower penetration) can reduce distortion.

8— “RUSHING”: Common source of distortion is to rai
temperature of work too fast, indicating that the slower a; -t]
plication of heat may be beneficial.

9— EXCESSIVE SOAK: Some steels warp when soak. -
(held at temperature) too long; others need a good soak J*®1» 
maximum temperature for minimum distortion. Find o 
which is the case with the steel you use.

10— CHILLING: Certain heat-treat cycles now inclui
chilling to 100-150 degrees Fahr. below zero for stabilizator * 
etc. Such treatment can cause slight distortion, producing ... 
“set” that is permanent. SLOW cooling may minimize th  y
effect.

11— SEVERE QUENCH: Drastic quench mediums (su«̂ *»
as water) tend to produce more distortion. Oil is less drast
than water, air the most preferable for avoiding distort» 
Speed of heat removal is governing factor as that in tui- ___  a t:«
controls temperature gradients throughout work.

12— QUENCH SEQUENCE: Direction of quench mediu> r): 
against work can cause severe warping. Certain work mu'“*'



Fig. 1 (R igh t)— Three salt-bath 
units mounted together are used 
as preheat, high heat and “hot” 
quench for heat treating tungsten, 
cobalt and molybdenum high­
speed steels for machine tools and 
milling cutters. Ajax Electric 

photo

Fig. 2 ( Right below )— Effect of 
“hot” quench is clearly evident 
here. Top knife was quenched 
in water from  1500 degrees Fahr.; 
center quenched in oil from  1500 
degrees Fahr.; bottom quenched in 
salt bath from  1500-1600 degrees 
Fahr., giving a hardness of 56-68 
rockwell C and eliminating all 
distortion. E. F. Houghton photo

ion i •
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lie lowered into quench vertically, such as a shaft. Often 
prs are best quenched centrifugally, applying the quench­
ing medium around the periphery while gear is spun with axis 
vertical.

13-SURFACE CHARACTER: If 1/16-inch of material 
is removed from top surface in machining a piece of bar stock 
ind little or nothing is removed from bottom surface, the 
Piece is bound to warp badly because the quenching medium 
»ul cool the heavily machined surface faster than the lightly 
Bachined or rolled areas. Surface decarburization may be 
Bderlying factor. Taking good cut on all surfaces will elim- 
®ate distortion from this cause.
14—WRONG STEEL: Certain steels more susceptible

»distortion than others, and what is best for one heat-treat 
•ycle may not be best for another. So perhaps another steel 
»ay give less distortion.

’ L15T SURpACE FINISH: Smoothness of surface affects
L fi1 F*™ °f heat removal upon quenching. Thus a piece smooth 

® one side and machined not so smoothly on the other will 
«variably warp. See that opposite surfaces have equal degree 
* smoothness.
16—LONG PIECES: Heat treaters begin to expect warp-

p  on any work that is long and narrow. A high ratio of 
Sth to thickness (or diameter) means watch and take every 

Precaution to prevent distortion (heat slowly, etc.).
17 IRREGULAR SECTIONS: Work with thick and thin

iad|IOnS t” cro.ss sect*on (such as a knife blade) tend to distort 
itfc !• ~'ikewise a piece that combines heavy masses of metal 

n bght masses is sure to cause trouble. Often sections 
be equalized by drilling holes at critical points near where 

 ̂ ge of section occurs, or corrected by making the part as 
or more thin and thick pieces instead of as a single piece.

18— THIN, FLAT WORK: Invariably distortion occurs in
heat treating thin, flat plates and disks uidess extreme precau­
tions are taken in way of gradual and uniform heating with 
use of centrifugal quenching or die quenching.

19— ODD SHAPES: Certain parts such as dish-shaped
items also need every precaution, then can only avoid distor­
tion by some such rigid control as that afforded by die quench­
ing.

20— OVERLOADING WORK: In piled-up work, the bot­
tom pieces are almost sure to be distorted by weight of those 
above. This applies not only to big objects but even light 
springs and tiny parts. Heat treating one layer deep on chain 
conveyor of a continuous furnace avoids this trouble.

21— MACHINING STRAINS: Often strains in the work 
due to machining or fabrication are released as the part passes 
through the critical temperature, resulting in distortion. Factor 
that sets up strain must be run down, eliminated.

22—FORGING SCALE, ETC.—Proper stress relieving of 
forgings is had only when forging scale has been removed. 
Recommended procedure is to then rough machine, followed 
by normalizing and annealing before finishing.

23— IMPACTED METAL: Distortion can result through 
use of marking stamps that impact metal at a critical point in 
the part. Remedy is to stamp at noncritical point or use some 
other identification method.

24— HOGGING CUTS: Another source of trouble has been 
identified as coming from taking excessively heavy cuts in 
machining, setting up stresses that cause distortion when re­
lieved during heat treatment.

25— PEENING: Because of its effect on stressed condition
of metal surface, this also has been identified as a source of 
distortion.
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Fig. 3 ( T o p )— M ar-Temp salt quench unit has j j ,
around outside near top, inside the s p a s  ^  w }len  . $ i
W ater jets from openings in pipe to cool P ^

»«

W ater lets from openings in pipe to cow- » vossible 
hot work is introduced, thereby making  ^ g  p  
io /¡old temperature dow n to desired point

Houghton photo
j0®‘

,  •
Fig. 4 ( C enter)— Multiple furnace setup at Perfection ^
Tool & Metal H eat Treating Co., Chicago. As many ^
as eight atmosphere furnaces are employed in sequence in 

certain cycles to hold down distortion

10 p
«toi

Ficr 5 ( B ottom )— Electric salt-bath furnaces for iso­
thermal treatment of SA E-4140 oHoy steel parts at 
Roth Mfg. Co., Chicago. Hardening bath operates at 
1550 degrees Fahr.; “hot" quench in center runs at 700 
degrees; draw unit held at 1000 degrees. Stresses that ^
produce quench cracks and distortion are eliminated 
by this process ( see “S” curves in Fig. 6 ) . Develop- 
m ent of this new equipm ent is deem ed important be- ¿¡¡dm
cause until now no production units were available for „¡¡.iisi
doing what time-temperature transformation data clear- ; «fm

ly shows can be done. Ajax Electric photo fledaga

mg or cooling. W ithout a heat flow 
(from surface to center in heating; from 
center to surface in cooling), it would 
not be possible to raise or lower the 
tem perature of the work.

Tem perature Gradient: Distortion thus 
can be minimized by controlling tem­
perature gradients throughout the work - -
during heat treating. W hat are the fac­
tors that determine tem perature gradi­
ents?

As might be expected, the length of 
the path through which the heat must 
flow from the surface to the center of 
the work is the primary factor that de­
termines tem perature gradients. Where 
the distance from the surface to the 
deepest point in the work is the same, no 
m atter from which portion of the surface

88 / T E E L
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you start (a solid sphere such as a ball 
bearing would be the extreme case), the 
shape of the work would have the least 
effect on tem perature gradients. A cone 
shape, such as a tapered reamer, is the 
other extreme for here the shape of the 
work gives a different value of the dis­
tance from surface to center at every 
cross section throughout its length. Ob­
viously, it is impossible here to maintain 
uniform temperature gradients through­
out the work, and as a result uniform 
heating and cooling is impossible for 
the tip will both heat and cool much 
faster than the wider base sections.

In the sphere, however, we should 
have uniform temperature gradients, and 
any two points in the metal at equal dis­
tances from the surface should be at the 
same temperature at any time, provided 
we assume a perfectly uniform distribu­
tion of heat application or removal over 
the entire surface.

However, it is not possible to assume 
perfectly uniform application of heat, 
for furnace design, method of support­
ing the work and other factors can make 
considerable difference in the rate at 
which heat is applied to various portions 
of the work surface. Likewise in quench­
ing, the order in which work surfaces 
are immersed in the quench bath, direc­
tion and rate of liquid flow, etc. similar­
ly produce nonuniform removal of heat 
from the various work surfaces.

Distortion Factors: Thus there are
two principal factors to watch in avoid­
ing distortion:

—shape of the work, as it involves 
variations in cross section 

—design and operation of furnace and 
quenching equipment, as it influ­
ences the uniformity of heat appli­
cation or removal.

First of the above two points indi­
cates the importance of considering the 
effect of shape of the work on distortion. 
Where the work has already been pro­
duced and is simply handed over to the 
heat treater to process, there is of course 
nothing that can be done at that stage 
of the game as far as changing the shape 
to minimize distortion.

However, in designing parts, tools and 
dies to be heat treated, consideration of 
the effect of varying cross sections may 
often indicate where improvement can 
be had by slight design changes, greatly 
reducing the tendency toward distortion 
from the heat-treating cycle.

Avoiding Sharp Temperature Gradi­
ents In Heating: Many an old timer will 
be found who always hangs intricate and 
delicate work on the outside of his fur­
nace for considerable periods of time 
before placing it in the furnace to bring 
h up to heat. Or if he puts it in the 
furnace immediately, he will have fur­
nace temperature down considerably 
and gradually raise it to that desired.

In both cases he is following the prin­
ciple of slow application of heat in order 
to avoid sharp temperature gradients be­
tween the surface and center of heavy 

[ sections, and between light and heavy 
’ sections.

Slow or step-by-step heating is an im­

portant aid toward reduction of distor­
tion because heating in steps cuts down 
the maximum tem perature differential 
that can exist in the work. Thin sec­
tions or sharp cutting edges cannot over­
heat if maximum difference between 
work and furnace tem perature is held 
down to within a few hundred degrees. 
If work is heated from room to 400 de­
grees Fahr., then to 800, then to 1200, 
then to hardening temperature, a tem­
perature differential of more than 400 
degrees cannot exist at any time. This 
automatically reduces maximum tem ­
perature gradients that can exist in the 
work.

The application of this principle to pro­
duction heat treating of intricate dies, 
tools and other parts, especially those 
difficult jobs made from high-speed steel, 
is found in heat-treating departments 
using multiple furnace setups.

Multiple Furnace Setups: Long ad­
vocated by some authorities but not 
adapted widely until recently, heat-treat­
ing setups can now be found in which 
as many as six or eight furnaces are em­
ployed in sequence. See Fig. 4.

One heat treater employs five con- 
trolled-atmosphere furnaces for harden­
ing high-speed steels. Two ■units are 
employed at different preheat tem pera­
tures, the third is the high-heat unit, the 
fourth and fifth are draws. In at least 
one instance this is followed by placing 
in a chilling unit held at 120 degrees 
Fahr. below zero, followed by a final 
draw at about 300 degrees Fahr. in still 
another furnace.

A similar setup preferred by other 
heat treaters employs a series of salt 
baths and is especially recommended for 
heat treating molybdenum high-speed 
steels. The series may include five to 
seven furnaces as follows: One or two
preheat salt baths, followed by high- 
heat bath for hardening, two quench 
baths and one or two draws.

The length of time in each unit is 
sufficient to assure all parts of the work 
reaching the bath temperature. Salt 
baths are regarded by some heat treaters 
as extremely valuable for avoiding dis­
tortion, for they eliminate the possibility 
of thin sections becoming overheated as 
no portion of the work can reach a high­
er temperature than the salt. Certain 
types of salt bath furnaces such as the 
closely spaced electrode type hold tem­
perature differentials throughout the 
bath within 5 degrees or less, it is 
claimed.

Avoids Thermal Shock: Another and
important characteristic of salt baths that 
helps reduce distortion and warping 
stems from the fact that most of the 
salts used for interrupted quenching so­
lidify at temperatures around 300 to 400 
degrees Fahr. This means that when 
the work is first immersed in the bath, 
some of the salt solidifies on the sur­
faces of the work. When the salt 
changes from a liquid to a solid, a cer­
tain amount of heat is absorbed by that 
reaction. The end result is that the 

( Please turn to Page 134)
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Fig. 6— These four charts graphic­
ally explain the functioning of 
various heat treatments. Here 
work temperature is plotted against 
time. Steepness of the curves is a 
measure of extent and speed of 
temperature changes.. Note how 
austempering and isothermal proc­
esses have “short” temperature 
drops with gradual final cooling, 
and how center and surface of 
work go through temperature 
changes almost together— import­
ant factors in reducing distortion 

and warping



1 D
in aircraft plants is an unending job. Setup m Curtiss- 

Wright's St. Louis plant provides suggestions for engineers facing 
tough production assignments

ST. LOUIS PLANT of Curtiss-Wright 
has had to do considerable trouble 
shooting in aviation construction. Its 
success is due in good measure to the 
organization headed by Charles W. 
France, general manager, recently select­
ed to head up the accelerated production 
of Commando cargo planes at the Buf­
falo plant. Other key men include W il­
liam E. Nickey, test pilot and assistant 
general manager; J. N. Foster, factory 
manager; Howard W. Benjamin, produc­
tion engineer.

Curtiss-Wright has achieved an engi­
neering “know-how” expressed in func­
tional action; that is one reason C-46 
Commandos are successfully substitut­
ing for the Burma Road. Other evi­
dence is found in the excellent fighter 
planes it is now producing for both 
Army and Navy.

Mr. Benjamin organizes his produc­
tion engineering as charted in Fig. 1, 
which he calls “Production Engineering 
and You”. Note the breakdown into 
eight main divisions. Proper liaison be­
tween function and engineering, as 
shown here comes close to expressing 
the entire Curtiss-Wright philosophy 
which gets things done.

Everyone has to know function, pro­
duction and integration. So Mr. Ben­
jamin conceived the idea of production 
engineering forms, the first Monday of 
each month being devoted to in&ide-the-

plant considerations, and the third Mon­
day of each month being reserved for 
some outside specialist who must be, 
as Benjamin reports it, “an outstanding 
man who knows his particular busi­
ness”. It is the manner of conducting 
production eingineering forums that we 
now discuss.

Perhaps Benjamin’s genius in the 
wedding of logic and showmanship came 
from his training at Iowa States College 
as an aeronautical engineer, or perhaps 
it resulted from extra-curricular college 
activities. He analytically sets up  a 
show, each of which delivers a pleasant 
result of instructive nature to the 150 
internal personnel who are now attend­
ing, the audience having been increased 
from an original 75.

The structure of the production en­
gineering forum consists of a chairman 
and three panel members, with a pro­
gram that lasts for 2 hours, introduces 
and discusses the subject, makes possi­
ble the privilege of floor questions and 
their answer by the panel. So far, 
there have been discussed such subjects 
as resistance and fusion welding, prin­
ciples of production breakdown, prelim­
inary design, and designing for service, 
with a long parade of subjects that are 
to be discussed during the next 2 years.

Such an activity requires promotion 
within the plant for such a large group 
as the Curtiss-W right St. Louis plant

TABLE I—TYPICAL PRODUCTION EN­
GINEERING FORUM PROGRAM

SU B JEC T : Production Breakdown 
D A T E : M onday, Jan . 3 , 1944 
T IM E : 7 :3 0  to  9 :0 0  P.M .
P L A C E : V ogt B u ild ing , Ju n io r H igh  School G ym ­

nasium , 200  C hurch  s tree t, F e rguson , Mo.
C H A IR M A N : L . D o rm a n ..................T heory  & P rincip les

of P ro d u c tio n  B reakdow n 
— M aster P lann ing  
— W o rk  D is tribu tion  

P A N E L : O. O ld e n d o rp h ...............  R e la tionsh ip  o f P ro ­
d u c tio n  B reakdow n  to  D esign  R equ irem ents 

— S truc tu ra l 
— F u n ctio n a l 
— A rrangem en t 

E . K lein R elationsh ip  of P ro d u c tio n  B reak­
dow n  to  P ro d u c tio n  P lann ing  

— P ro d u c tio n  A nalysis 
— S chedu ling  & E stim ating  
— S equence  o f A ssem bly 
— Jigs & F ix tu res 

E . M alley  R e la tionsh ip  o f P ro d u c tio n  B reak­
d o w n  to  P la n t L ay o u t

— Shop F lo o r L ayou t 
— A ssem bly  M ethods 
— M ate ria l F low  
— H an d lin g  E q u ip m en t

maintains in its engineering department. 
So posters are produced covering this 
series of production engineering discus­
sions and prom inently displayed on the 
engineering bulletin boards.

In conducting a forum session, the 
chairman takes about 10 minutes to 
cover the purpose of the particular 
n ight’s discussional range. Then, each 
of the three men of the panel are given 
15 minutes to go over their particular 
portion of the subject. I t is required 
that they submit their comments in writ­
ing prior to the forum. This program 
requires about an hour, which allows 
the second hour for questions from the 
floor and answers by the panel. The 
audience consists of the engineering and 
factory supervisory personnel.

The activity has the advantages of 
providing m utual acquaintance between 
the engineering and shop staffs, permits 
the provision of objections and sugges­
tions in expression drat m ight otherwise 
be gripes or remain unattended. The 
forum goes to the behavioristic limit 
of having questions answered from the 
floor, thus giving worthy shop men the 
opportunity not only to voice their ex­
perience but to feel im portant in front 
of their confreres.

In disseminating know-how, produc­
tion engineering has created a series 
of trenchant bulletins that have much 

( Please turn to Page 103)
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Fig. 1 ( Below left, opposite page)— Eight 
main divisions of production engineering are 

charted here

Fig. 2 (B elow )— Production breakdoivn of 
C-46-A Commando, the cargo ship that is re­

placing the Burma road

Fig. 3 ( Below right)— Typical details draw­
ing, illustrating components and identifying 
them by part number and sectional views 

This is a door assembly

Fig. 4 (R ight)— Diagram showing production 
breakdown procedure at Curtiss-Wright

Fig. 5 (Above) —  Curtiss-Wright engineers 
shown here holding a conference on current 
shop and production engineering problems in­
clude: Left to right, W . S. Evans, materials 
and process engineer; H. W . Benjamin, chief 
production engineer; L. F. Dorman, production 
engineer; C. E. Schmidt, supervisor, production 
illustrations; E. R. Goodlett, production de­
sign engineer; W . J. Forster, service engineer
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PROBABLY during no equally brief 
period in the history of their industry 
have more top-flight machine tool men 
done more concentrated, constructive 
“crystal gazing” than was done between 
April 27 and May 2, 1944 in Detroit, 
in Cleveland and in Pittsburgh.

This remarkable mass concentration 
on the engineering future—particularly 
the postwar future— of American ma­
chine tools was made possible through 
the cooperation of three companies 
which are users, not builders, of ma­
chine tools. These three companies, 
to whom this writer believes machine 
tool builders owe a big vote of thanks, 
are: General Motors Corp.; Reliance 
Electric & Engineering Co.; and 
Westinghouse Electric & Mfg. Co., 
each of which acted as host, adviser 
and friendly critic during two-day 
sessions within the period just men­
tioned.

It was my good fortune to sit in at 
many of the sessions at all three of 
these forums. Like the machine tool 
company representatives I had many 
cherished old ideas knocked out of 
my head and quite a lot of new ones 
knocked into it. If anyone went to 
the joint conference of machine tool 
builders, General Motors master 
mechanics and plant engineers at the 
Statler Hotel in Detroit with the idea 
that all present-day machine tools are 
practically perfect, no one came away 
with any such idea. “Seeing machine 
tools as master mechanics and plant 
engineers see them” was quite some 
jolt in many cases. However, ma­
chine tools of the near future are go­
ing to be infinitely improved in 
many ways as a result of this mass 
jolt to complacency. The machine 
tool men proved they can “take it” .
Vs a result of listening to some of 
the “give-and-take” at the Detroit con­
ference, after looking at several hun­
dred photographs illustrating case his­
tories, and after talking things over 
with Harold T. Johnson, director of 
standards, General Motors Corp., who 
had a great deal to do with making 
the conference the forthright success 
that it was, I present the following 
conclusions:

1— Does General Motors recognize 
need for further standardization of 
machine tools? Decidedly yes, espec­
ially in such elements as leveling de­
vices; bolts and screws in general; and 
also in model designations of machines 
of the same type. Let a No. 3 machine 
by all makers represent a definite size.

2—W hat about increased speeds and 
feeds? General Motors recognizes these 
as major needs and desires that they 
be fulfilled promptly and in a really 
adequate manner. Superspeed milling 
is a case in point.

3— W hat is the feeling of the com­
pany toward full electric control? Favor­
able, provided that it be made highly 
accessible and extremely durable.

4— Is the present emergency finish on 
machine tools desirable? No. I t is too 
difficult to wipe off and so tends to­
ward poor plant housekeeping.

5— How does General Motors feel 
about the standard color used on m a­
chine tools? It should be made lighter, 
and work areas should be brightened up 
with a still brighter color which ade­
quately will reflect light.

6— W hat about accuracy and work 
finish? The heavier, more powerful ma­
chine tools of the near future not only 
must remove metal four or five times as 
fast as those of today, but also they must

By G U Y  HUBBARD
M a ch in e  T o o l E d ito r , S T E E L

far outperform present ones as far as 
dimensional accuracies and surface finish 
are concerned.

7— How about chip disposal? I t’s 
highly unsatisfactory on many existing 
machines and is getting worse every 
day. Machine tool builders must tear 
into this problem— and fast. No half­
way measures will do. Problem must 
be tackled directly at its roots in new 
designs.

8—W hat has General Motors to say 
about lubricating facilities on machine 
tools? On the new designs, builders 
must strive toward automatic lubrication 
throughout.

9— Does General Motors favor hard­
ened and ground ways? Yes, bu t some 
method must be found to make them so 
that they can easily be removed, re­
ground and replaced by General Motors 
service men in General Motors shops, us­
ing grinders now in those shops.

10—W hat about electronic control? 
General Motors wants it bu t realizes that 
a lot of tough problems are involved. 
Should be standardized right from the 
start as to tube bases, etc., and machine 
tool builders right from the start must 
supply adequate information for the 
training of General Motors maintenance 
personnel in machine tool electronics.

The 100 or more of us who cleve- 
Detroit to the Reliance Plant of what 
land got an impressive Pre' ie p0Stw ar 
electronics will be doing 0 „ted not 
machine tools. This was in tjje
only in the laboratory but conditions. 
shop under actual operating ,
An electronic unit was ope ^  
supplies excitation to an 
adjustable speed drive, the 
the unit being a single, phase full 

wave, fixed voltage recti ler u e.
Also witnessed were demonstra­

tions of an electronic system of ad­
justable speed drive operating oft 
regular polyphase alternating cur­
rent lines and providing speed ranges 
of 20 to 1 or better, up to 5 horse­
power. This system, which functions 
through voltage control, has been 
“boiled down” so that tubes and 
transformers require only a small 
cabinet for their housing, this cabinet 
being mounted in or on the machine.

Last bu t by no means least, the 
group was shown a program control 
which by electronic controls allows 
any num ber of speeds desired— speeds 
covering the entire range of the unit 
to which it is applied— to be set on 
a series of dials and reproduced rapid­
ly, accurately and w ith complete in­
dependence of each other. This unit 
in effect is a simple electronic grid- 
controlled rectifier, arranged for con­
ventional control.

D uring the two-day forum spon­
sored by the W estinghouse company 
in Pittsburgh, all of us—and there 
were over 500 —  heard and saw 
enough of electronics to clinch the 
conviction tha t as far as machine 
tool design is concerned it is with 
us now and not something some­
w here “over the hill” .

W hile the theory is pretty deep stuff, 
applications to control, automatic actua­
tion, automatic inspection, etc., really are 
not very difficult to understand. No 
machine tool designer or electrical en­
gineer should hesitate to undertake a 
study of the subject. Even without 
knowing a great deal about how  the 
tubes function, w hat they will do can be 
learned quite easily, and from the prac­
tical point-of-view that is w hat counts 
as far as machine tools are concerned.

Not all discussion at P ittsburgh was 
electrical. For instance, E. L. Heming­
way, chief metallurgist, International 
Detrola Corp., advanced an interesting 
theory as to metallic friction and galling. 
W hen two smooth surfaces are rubbed 
together, m utual molecular attraction at 
scattered points becomes so intense that 
something corresponding to actual weld­
ing takes place. As these tiny welds are 
constantly made ancb broken between 
rubbing surfaces, the energy consumed 
in their breaking is w hat we know of as 
friction, w ith its attending heating. Gall­
ing is due to minute fragments of metal 
tom  out a t these welds, ploughing into 
the surfaces from which they came.

In tool work, and also for slides and 
bearings, Mr. Hemingway recommends 
chromium plating on superfinished sur­
faces as a means to reduce galling. Good
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Let Us Help You Im prove Your 
Products -  Reduce Fabricating Costs

,  .  ,  u d tA  T i t t i f a i t f i ,  S a t o f - f o - V U e  ( Z a n fie ttte n , S ta c n C e & i

Start now to put the ad van tages of Carpenter 
Stainless Steels to work in your products— 
corrosion resistance, high strength/w eight 
ratio, fatigue resistance, sp ec ia l physicals. 
You'll find Carpenter Stainless Steels cost 
less to use b ecau se  they are  easier to use. 
Soft and  ductile Carpenter Stainless Strip

blanks clean ly  and  forms easily. And the 
uniform qualities of Carpenter Free-Machin­
ing Stainless m akes possible better finishes, 
faster cutting speeds, fewer rejects.
H ere are  some of the m any w ays in which 
Carpenter Stainless Steels are helping other 
Stainless users lick their specialized problems.

/  'W ù te à -T ^ n a d u c tio n  'P a te i& C e

These aircraft gea r  segm ents h ad  to b e m achined to .0005"  
tolerances. M ass production of these parts b ecam e possible when  
the m anufacturer went to Carpenter Free-M achining Stainless 
# 5  (Type 416).

/  'p n e e -  / i c ttH ÿ  fa n

Here in the va lve  stem of a  heavy g a u g e  valve, Free-M achining 
Stainless # 5  (Type 416) provides the positive corrosion resistance  
and non-galling properties that assure long, trouble-free service 
life. Sm ooth-acting parts like these ca n  b e  econom ically pro­
duced from C arpenter Stainless # 5  and # 8  bar stock.

The problem of these grommets splitting around the edges of the 
inside holes w a s com pletely elim inated w hen Carpenter Stainless 
# 6  (Type 430) w a s used on the job. This is typical of the w ay  
easy-working Stainless Steels banish fabrication h ead ach es and  
help keep production costs in line.

/ dlap&t and £ xtia  Sfaany
In these N aval ordnance parts, Carpenter Stainless # 6  (Type 
430) com bines corrosion resistance with strength, rigidity and  
light weight. And faster fabricating of these parts is possible too, 
thanks to the uniform temper and high ductility of this Stain­
less Steel.

If you would like further information on these Stain­
less Steels write for our 98-page book "Working Data 
for Carpenter Stainless Steels". For personal assist­
ance in the shop call in your nearby Carpenter 
representative.

The C a rp e n te r Steel C o m p a n y  • 13 9  W . Bern Street • R e a d in g , Pa

BRANCHES AT
C hicago, C levelan d , Detroit, Hartford, 
St. Louis, Indianapolis, New York, Philadelphia
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results are due not only to the hardness 
of the chromium but also to its low 
welding affinity for other metals.

Highspeed milling of steel came in for 
a good going over by Dr. H. A. From- 
melt, director of research, Kearney & 
Trecker Corp., with special attention to 
applications of tungsten titanium carbide 
cutters with negative rake and helix an­
gles on the teeth. These negative angle 
teeth cause cutting pressure to be ap­
plied to the carbide tips approximately 
the thickness of the chip away from the 
actual cutting edge. This edge is well 
supported and so crumbling is a\ oided. 
Dr. Frommelt finds distinct advantages 
in reduced friction and abrasion on tools 
and in surface finish on work, when 
surface speeds from 500 to 1000 feet per 
minute when milling untreated steels 
both carbon and alloy.

Feed should be high, but will depend 
of course on power available. His ex­
perimental tests show that negative an­
gle cutters require from 15 to 20 per 
cent more power than conventional ones, 
but this “pays out" in added metal re­
moved. Fly wheels are a “must with 
the negative angle cutters— especially 
those of coarse tooth variety. They not

only give better work, but also tney in­
crease machine and tool life. Preferably 
they should be built into the machine. 
Otherwise they must be mounted on the 
spindle or on the cutter arbor. In any 
event, they should be of ample weight.

Regarding inside mounted motors, L. 
C. Cole, chief engineer, and G. B. Car­
son, director of research, Cleveland Auto­
matic Machine Co., reported tha t their 
tests show single flow ventilation to be 
slightly better than double flow where 
enclosures cannot be cross-vented. Air 
flow should be organized by baffles so 
that there will be no re-circulation. They 
have abandoned louvres in favor of ex­
panded metal grills.

Mr. Cole emphasized that space occu­
pied by electrical equipment is becom­
ing a matter of growing concern to ma­
chine tool designers. Appearance con­
siderations preclude scattering of this 
equipment here, there and everywhere 
on and around a machine. Large users, 
such as General Motors, demand that 
apparatus requiring maintenance be 
centralized at readily accessible loca­
tions.

Therefore, Mr. Cole is looking for­
ward to the introduction of smaller

i w u u i t j  »—  a i r c r a iL   ------
velopments made for the , smaUer 
try. Also, he anticipates insula-
motors with high teinpf rcCl0ling. 
tion and greatly imPr0V'6 control as_

In dealing electrical en-
sembly factors,© . K. F r , W orkS; re_ 
gineer, Mattison -_ ac dvantageous to 
ported tha t he finds it ife unit as_ 
build up panels which 
sembly of alternating devices. He
items— including e le c tr o n  
does not attem pt to make them  up, how- 
ever, where direct current equipm ent is 
involved either completely or in part. 
If the two types of current can be 
separated, he makes up  the alternating 
control panel b u t purchases the direct 
current control as a complete unit.

On the same subject, E. E. Opel, elec- 
trical engineer, National Automatic Tool 
Co. Inc. had this to say:— “The stream­
line boys go for built-in control. The 
utility boys prefer built-on control. My 
company has tried both on our machines 
which nearly all are special, duplicates 
being rare. W e find built-on control to 
be m ore flexible and we can do a better 
job with., it. W e don’t  like the appear­
ance b u t we do like the performance.

A N EW  continuous cold-drawing 
system for tubes, rods, bar shapes 
and bus bars has been subjected re­
cently by its developers, United E n­
gineering & Foundry Co., Pittsburgh, 
to tests duplicating service conditions. 
The satisfactory results attained— ef­
ficiency in operation and quality finish 
imparted to products—have fulfilled 
expectations. But the special facility 
most likely to interest producers of 
cold-drawn tubing or wire rod is the 
continuous operation of four draw 
carriages so disposed that two are al­
ways in motion drawing material.

Design and operation of the car­
riages, shown in accompanying photo 
of United’s scale model, plus the 
presence and functioning of elevators 
which raise and lower them to engage 
or to be disengaged from the work, 
distinguish this equipment. An eleva­
tor may be seen at each end of the 
bench’s long bridge-like frame. Elim­

ination of the usual carriage return 
motion, where draw carriages are re­
turned light at the end of each pass, 
is said to afford the means of raising 
output one and one-half to two times 
that of the average four-hole die 
operation, for the same power per 
hole, and to produce as much as five 
times the amount of product turned 
out w ith a single-hole die. In  most 
of these former methods only one 
carriage is used, instead of the mul­
tiple carriage system developed by 
United.

Pointed rods or tubes to be 
drawn on the new bench are threaded 
through dies of the die stand two 
at a time until their pointed ends 
protrude as far as possible on the 
inside. On model illustrated, car­
riage A, after gripping the first two 
rods in upper dies, has completed 
a full pass, automatically dropping 
the drawn rods into the discharge

cradle at base of machine. At this 
time carriage B has draw n two rods 
through lower dies approximately 40 
per cent of the course. As carriage 
C is lowered by elevator at right to 
engage another pair of rods in upper 
dies, carriage D moves toward the 
same elevator to be in position for 
its next pass, and carriage B arrives 
at left-hand elevator for hoisting to 
the elevated return chain. Thus four 
tubes are being drawn most of the 
time, with a minimum of two tubes 
at any time.

O ther advantages claimed by the 
builders include the need for only 
one bench operator; handling of a 
considerably longer work piece; con­
stant feeding of m aterial due to num­
ber and arrangement of carriages; 
fully autom atic control of travel 
cycle; chain providing tractive power 
is inverted over work, providing free 
access to work and automatic unload­
ing downward into cradle; and floor 
space required by unit is the same 
as that needed for the av.-rage draw- 
bench.
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Electrical m anufacturer reverses cardinal rule o f m achine shop  
practice, adapting  flycutter a ttachm ent which takes tool to the  
work. Setup  simplifies production, utilizes break-in run o f motor 
for pow er to drive tool

BRINGING the work to the tool is a 
principle so generally fo.lowed in ma­
chine shop practice that it has become 
axiomatic. Yet, under stress of emer­
gencies so common in this war period, 
anything can happen—and frequently it 
does. Thus a brilliant bit of improvisa­
tion like the setup shown in accompany­
ing photo, born in a cul-de-sac of tool 
scarcity, moves in to replace a large lathe 
which tailed to arrive and not only does 
the job equally well but upsets the well- 
known “applecart” by taking the tool to 
the work.

Facing the horseshoe-shaped base of a 
heavy, vertical electric motor in tne pro­
duction department of Reliance Electric 
& Engineering Co., Cleveland, is a home­
made but accurate and extremely efficient 
flycutter attachment which is driven by 
the motor itself. Great accuracy is neces­
sary because the base of the motor—in­
tended for use on Victory cargo vessels— 
is ultimately bolted to the housing of the 
main centrifugal circulating pump which 
it will power. For coupling, the motor 
drive shaft must be in absolute alignment.

The work is done right on the assembly 
line. Motor is mounted in its vertical 
working position on three tubular sup­
ports clamped to “sway” brackets on the 
main housmg. Lower sides of the brac­
kets, previously machined, provide ac­
curate positioning. Fabricated steel cutter 
arm (most of which is visible under the 
base) is bored to fit the tapered extension 
of tire shaft and keyed to it. Input of 125 
volts to the field and 18 volts 011 the arma­
ture are used to drive the 230-volt motor 
in a range of 475 to 636 revolutions per 
minute; this unit utilizes a I400-T (ap ­
proximately 1050 NEMA) frame, at about 
30 to 32 revolutions per minute. Tool slide

011 the arm is counterbalanced to within 
about l/2-pound per cut at average travel 
of 5 inches.

A tungsten carbide bit faces the 5-inch 
surface of the 260-degree base flange, the 
carriage in which the tool is mounted be­
ing fed across it at 0.006-inch per revolu­
tion. Feed is accomplished by a lead screw 
actuated through a gear and worm, and 
an extension anchors it against rotation 
of the cutter arm. This extension is shown 
resting against post at extreme left.

As mounted on the shaft, the cutter 
arm is accurately located to face the flange 
at 90 degrees to the motor axis, within
0.005-inch tolerance, and to hold the dis­
tance between the flange face and the 
high point of the extension taper to w ith­
in 1/32-inch of requirements. In its ver­
tical position, end play of the shaft does 
not interfere with accuracy. The dimen­
sion is easily checked by a block gage in­
serted between the cutting arm and flange 
face. A dial indicator, used between the 
two, checks squareness of the faced flange.

When J. H. Yeager, Reliance design 
engineer, put the finishing touches to the 
fly-cutter attachment and it was shown 
to be practicable, company decided to in­
stall the  operation right on the assembly 
line adjacent to the test stand. In this 
way, run-in of brushes and bearings is well 
started during the low-speed cutting oper­
ation. The idea for the flycutter attach­
ment came to Mr. Yeager from a smaller 
application of the flycutter principle, 
working on a diameter of about 14 inches. 
He adapted it, elaborated upon it and his 
firm now utilizes it here for machining a 
base 40 inches in diameter.

Bringing the tool to the work is an 
innovation in machining but works well 
for Reliance.

Retooling Saves Time 
In Machining Parts

The elimination o f  o n e  ration
chine and two g r i n d e r s  f r o m  a n  .
on urgently needed n a v a l  o r  n a n c  ,
as well as the s p e e d i n g  UP  0 P n ' 
tion, was recently a c c o m p h s  l e  a a 
United States Naval O r d n a n c e  p an } 
simply changing to Carboloy cemente 
carbide tipped c u t t e r s  in the rough 
milling operation. Not only was a suf­
ficiently fine finish obtained in this one 
milling operation, but cutting tim e was 
actually reduced on the machine.

The operation involved the milling of 
two sides of a breech casing made from 
SAE-4320 steel.

In retooling the machines, 5-inch di­
ameter milling cutters having ten blades 
each, tipped with cem ented carbide, 
were used. Optimum machining condi­
tions were obtained at 650 surface feet 
per minute w ith a 7%-inch per minute 
table travel. The cut taken is 9 inches 
long and 0.125-inch deep. Machining 
time with this setup w ith only two min­
utes for each side. Average life per 
grind with the carbide cutters also rose 
to 40 pieces, as against 25 pieces previ­
ously.

Revised Textbook on 
Electric Motor Control

Control of Electric Motors, by Paisley 
B. Harwood; cloth, 479 pages, 5% x 8% 
inches; published by John Wiley & Sons 
Inc., New York, for $5.

This is the second edition of this work, 
made necessary by advance in control 
devices since the first appeared. Though 
the first edition still is used as a text in 
colleges and universities a revised pres­
entation was deem ed necessary.

A new chapter has been added on 
synchronous motor control and one on 
variable-voltage control. Many new 
tables giving ratings of motors and con­
trollers have been added. The text and 
illustrations have been brought up to 
date to conform to latest practice and to 
include recently developed devices and 
methods. Arrangement of the book has 
been radically changed, controllers now 
being described in the chapters covering 
types of motors to which they apply.

W M C Offers Reprint on 
Use of Women W orkers

How management and labor ha 
worked out a plan for the introducti 
and training of women workers in 
steel mill making cold drawn steel is c 
scribed in a pam phlet entitled, “Worn 
at W ork Speed Production at W yck

ootef n ^ °  ”’ rePrinted from t 
March 2 0 ,  1944 i s s u e  of S t e e l  Cop
of this reprint may be obtained by wi
ing to Apprentice-Training Service, V\
Manpower Commission, Room 802 ' 17
Pennsylvania avenue, W ashington ’25
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F ig u re  1. T h is  c h a r t  i l lu s t r a te s  a 
ty p ic a l ra n g e  o f h a rd e n a b il i ty  a s  
fo u n d  in  N E  8630 s te e l.

D e s ig n in g  engineers are prim arily 
interested in what stresses a steel can withstand  
and how  uniform ly the material can be produced. 
That is w hy the hardenability of steel is so im ­
portant to them. H ardenability is a reliable meas­
ure of the way a steel responds to heat treatment 
since it predicts the hardness distribution in the 
quenched part, w hich in turn controls the mechan­
ical properties o f the tempered steel. A m ong the 
engineering steels, chem ical com position in itself 
is not sufficient to reveal these characteristics.

Often two steels in  the same analysis range show  
appreciable differences in hardenability (See Fig­
ure 1). Therefore, it is believed that important 
applications o f steels should be made on the basis 
of minimum hardenability requirements as con­
trolled by restricted chem ical com position, grain  
size, and other factors. This w ould result in 
more uniform response to hardening, tem pering,

TIMKE
T R A D E -M A R K  R E G . U . S .  R A T . O f f .

ALLOY STEELS

and annealing w ith consequent im provem ent in 
mechanical properties and m achinability.

T he interpretation o f hardenability data and their 
application to both design and production pro­
blems has been the subject o f considerable study 
and research by the T im ken technical organiza­
tion. The outstanding quality and uniform ity of  
Tim ken Electric Furnace and Open Hearth Steels 
are the results o f sim ilar research programs. W e  
invite you to consult w ith  us on your m etal­
lurgical problems.

T h is  is n u m b er  5 in  a series o f  a d vertisem en ts  
on  h a rd en a b ility  p u b lish e d  to  p ro m o te  a b e tte r  
u n d ers ta n d in g  o f  th is  im p o r ta n t su b jec t a m on g  
bu yers an d  fabrica to rs  o f  a llo y  steels. Steel and 
Tube D ivision, The T im ken Roller Bearing  
Company, Canton 6, Ohio.
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M O L T E N  S T E E L

Quick-immersion thermocouple is developed  in England for 
determining bath temperatures of molten steel. Immersion tube 
is made of either diatomite brick or electrode graphite and has 

a maximum life of six readings

METALLURGISTS in Britain have 
developed a quick-immersion thermo­
couple which when immersed in molten 
steel gives an accurate reading of tem­
perature in 10 to 20 seconds. The thermo­
couple of this instrument is an alloy of 
13 per cent rhodium to platinum, plati­
num type, measuring 0.5-meter diameter, 
and lighdy sheathed in vitreous silica. 
I t is plunged into molten metal in either 
the furnace, ladle or other container. The 
inventor is Dr. F. H. Schofield.

The form of this pyrometer has been 
varied to meet furnace conditions. On 
occasion a fight instrument is employed, 
so that it may be inserted into the fur­
nace by hand. Under differing conditions 
a heavy-type instrument is mounted on 
wheels, so that it may be maneuvered 
into position through the furnace door.

Speed Is Important Factor
Precaution is necessary to ensure that 

the thin silica protecting sheath is not 
fractured when the instrument is in­
serted in the furnace. When temperature 
is to be taken the furnace door is opened, 
the pyrometer pushed through to the 
required distance and immersed in the 
liquid steel to a suitable depth. When a 
steady temperature reading has been ob­
tained, it is withdrawn.

This means of measuring molten metal 
temperatures is based fundamentally on 
speed, the time of response being gov­
erned by the thickness of the thermo­
couple wires and the manner in which 
they are sheathed. Various temperature 
indicating arrangements may be used, 
such as milfivoltmeters of the pivoted or 
suspended types, and various potentio- 
metric devices.

If speed and accuracy are not the most 
vital points, the pointer millivoltmeter is 
probably the most satisfactory although 
it is only exact for certain external re­
sistance of the thermocouple. Wherever 
the resistance varies by more than ap­
proximately 1 ohm, this method is un­
suitable.

The potentiometer, on the other hand, 
is not restricted in its exactitude by the 
resistance of the thermocouple, and can, 
therefore, be employed for pyrometers 
w ith long thermocouple wires subject to

By ERIC N . S IM O N S
L o n d o n , E n g la n d

considerable tem perature variations. A 
high-speed pen 'fecorder of this type has 
a sufficient quick response for molten steel 
temperature measurement, and produces 
a written record of the temperature mea­
sured.

Theoretical possibilities of error arise 
from local cooling of the steel as a result 
of sudden contact w ith the cold instru­
ment; from contamination of the thermo­
couple; or from there being an inadequate 
length of thermocouple immersed. Any or 
all of these causes would produce a tem ­
perature recording lower than the true 
temperature. In actual working, however, 
no significant error from these causes 
occurs.

The instrument cannot indefinitely 
withstand the exacting conditions it is 
called upon to meet. There is and must 
be a limit to the number of immersions 
that can be made. Experience indicates 
six immersions as the safe maximum. It 
is not difficult however, to restore the in­
strument to its original soundness. The 
method is to let down approximately 1 
inch of wire, cut off an inch from the 
hot end, and make an entirely new 
junction.

Various Types in Regular Use
The body of the pyrometer is com­

posed of gas piping, or steam piping of 
appropriate section, bent over a t the end 
in such a manner that the thermocouple 
may be dipped into the molten metal. As 
a rule it is approximately 12 to 16 feet 
long so that the instrument may be thrust 
well into the furnace.

The portion of the tube designed to 
enter the furnace has to be insulated to 
ensure that it is not overheated or burned. 
E ither diatomite or a suitable refractory 
cement may be applied to the tube and 
reinforced with a spiral of iron wire. The 
wires of the thermocouple normally ex­
tend into that portion of the pyrometer 
external to the furnace, where they are 
connected to compensating extension 
leads. The platinum-rhodium-platinum 
wires are insulated by twin, finely-bored 
tubes of heat-resisting materials, vitreous

silica being employed for the position of 
greatest heat.

The portion of the instrum ent actually 
immersed in the m etal may be either of 
diatomite brick or of electrode graphite. 
From  this the wires of the thermocouple 
protrude approximately 2 to 3 inches. In 
advance of each reading, a new silica 
sheath is placed over the wires and 
fastened to  the diatom ite or graphite 
block w ith refractory cem ent or asbestos 
string.

Various forms of Schofield pyrometer 
are in regular use. One pattern  is designed 
for open-hearth steel tem peratures, an­
other for small furnaces, a third for high- 
frequency electric crucible furnaces, and 
fourth for measuring the tem perature of 
m etal in the ladle.

G as Injection System  
Produces "Bonus" in Oil

A successful gas injection operation 
which recovered an additional 1,- 
623,237 barrels of oil a t the Wertz- 
Dome field of Sinclair Wyoming 
Co., during the past 2 Vz years has 
been reported by  the Cooper-Bessemer 
Corp., Mt. Vernon, O. Type G-MV 
compressor units m anufactured by the 
la tter are being used to supply the pow­
er for returning 4,280,000 cubic feet 
of gas per day to the oil field to aid 
in recovery each year of about 650,000 
barrels of oil th a t otherwise would not 
have been produced in the same period.

Although such projects for increasing 
the w ithdrawal rate of oil deposits are 
not entirely new, this operation is some­
w hat unique. In  order to help  meet 
current w ar needs, pressure maintenance 
operations have been designed so that a 
volumetric balance is maintained be­
tween oil w ithdrawn and gas injected.

Gas is injected to the formation 
through tubing by three Cooper-Besse­
mer compressors driven by 6-cylinder 
engines totaling 1800 horsepower By 
returning to the deposit 1400 cubic feet 
of gas required to displace each barrel 
of oil over the normal daily output of 3300 
barrels, recovery theoretically can be 
sustained at any rate desired w ithout 
decline of pressure.



HOW WOULD YOU REPAIR A

Put yourself in  the shoes of the fe l­
low who had this repair job on his 
hands...a 40-ton  shaft o f the w orld’s 
largest stern w h eel towboat. The 
shaft was 31“ in  d iam eter and was

th erm it

SHAFT?

broken in  tw o places. R eplacem ent 
was out of the question; repair by  
ordinary m ethods w ould  have taken  
weeks. But by T herm it w eld in g  the 
part was com pletely  repaired in less 
than 5 days.

If this had b een  a steel m ill roll, 
p in ion  gear or any other heavy part, 
the result w ould  have been  the same. 
In the T herm it process, there’s no  
lim it to the size of the w eld; nor

does it m atter w heth er the unit is 
cast or forged. T herm it w eld in g  w ill 
restore it  to operation, as good as 
new , faster, at less cost.

Therm it w eld in g  m ay be done 
in  your plant, by your ow n crew  
under supervision of M & T engi­
neers, or at one of the M etal & 
Therm it plants.

For details, send for your copy  
of “Therm it W elding” today.

Broadway, New York 5 • a l b a n y  • C h ic a g o  • P i t t s b u r g h  • s o . s a n  F r a n c is c o  • T o r o n t o



Fig. 1 (T o p )— Cylinders contain­
ing 50 pounds of liquefied carbon 
dioxide under 850 pounds per 
square inch pressure at TO degrees 
Fahr. are m anifolded in five  
frames of 56 cylinders each. Re­
leased in the lines and controlled 
by directional valves, gas rushes 
to the burning area and is com­
pletely distributed within  1 m inute

Fig. 2— A network o f piping of 
unusually large diameter has been 
built into the building to carry gas 
from routing valve frames to dis- | 

tributing lines

deliver the gas from the piping system. | 
The nozzles are designed to prevent 
objectionable turbulence in the discharge 
and control the spreading of gas so that 
it builds up in a blanket from the floor 
to provide highest concentration at

THERE was a time when it would 
have been considered impractical to at­
tempt to extend fire protection in the 
form of a single carbon-dioxide system 
over a building 577 feet long, 118 feet 
8 inches wide and 16 feet 8 inches high, 
especially where that structure was used 
to store highly inflammable liquids re­
quiring very quick extinguishment in 
order to prevent a disastrous fire.

A sprinkler type system with many un­
usual features, not the least of which is 
that it really protects a building of the 
aforementioned size, has been designed 
and installed in the aviation material 
storehouse of the Naval Storage Depot 
in Philadelphia by W alter Kidde & Co. 
It was found that the system could be so 
engineered that the gas is delivered at a 
rapid rate through multiple nozzles, 
quickly reducing oxygen content of the 
air to a point below which fire cannot 
exist.

The depot is one of a series of supply 
centers which the Navy has been con­
structing all over the country in order to 
keep a constant flow of aeronautical 
materials moving to the airfields. It in­
cludes about a dozen buildings, of which 
Building No. 5 provides the case in 
point. Concrete and steel fire walls 
divide it into four separate spaces, with 
communicating entrances equipped with 
self-closing fire doors. In these rooms 
are stored paints, oils, greases, glues, 
dopes, lacquer and other inflammable

liquids in large quantities.
Fire fighting apparatus con­

sists of a battery of 280 steel 
cylinders, each containing 50 
pounds of liquefied carbon diox­
ide which upon release will 
expand about 450 times in 
volume, with control valves, 
supply lines and 296 shielded 
discharge nozzles placed about 
5% feet up from the floor on each con­
crete column in the storage rooms and 
at other strategic locations. Cylinders 
are manifolded in five frames of 56 
cylinders each, as shown in Fig. 1, with 
one acting as a master control frame.

There are four valve frame assemblies, 
each including five automatically oper­
ated directional valves, which in the 
event of fire direct the gas to the partic­
ular space involved. Seven tons of fire- 
killing gas can be discharged by means 
of these valves, against which the most 
vicious fire could not prevail for more 
than a few seconds. To reduce circula­
tion of air in the presence of fire, each 
valve frame has two plunger-type 
switches operated by the valves, one to 
close a circuit and sound an alarm and 
the other to open another circuit, stop­
ping ventilating fans and closing the 
louvers.

Five supply lines (see Fig. 2) lead 
from valve assemblies to each one of 
the four protected areas where they 
terminate at the discharge nozzles which

Nearly 7 tons of carbon dioxide gas are dis­
tributed within 1 minute to all parts of large 
building housing inflammable liquids by . . .
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AFTER 1,000,000 MILES 

rOCCO-HARDENED CRANKSHAFT SHOWS ONLY 1/1000-INCH WEAR!

A N N E A L I N G . . H E A T I N G

THESE ENGINE BUILDERS 
USE T O C C O - H A R D E N E D  

CRANKSHAFTS

Caterp illar Tractor Co. 

Chrysler Corporation  

Cum m ins Engine Com pany  

G eneral Motors Corp. 

Hercules Motor Corp. 

International Harvester Co. 

International Plainfield  
Motor Com p any  

White Motor Com pany  
and many others.

H A R D E N I N G . . B R A Z I N G

ON L Y  l/1 0 0 0 -in ch  wear on the crankpins after piling up a service 
of 1,000,000 m iles . . .  a distance equal to  40 tim es around the 

world! T h a t’s the record o f one veteran TOCCO-hardened crankshaft 
on one o f the country’s fastest stream liner trains. Hundreds o f th ou ­
sands of other TO CCO-hardened crankshafts are giving similar per­
formance . . . giving 5 to  10 tim es norm al life . . . avoiding delays for 
engine overhauls . . . keeping engines o f the U nited  N ations on the  
straight path to  Victory.

TOCCO-hardened crankshafts are used by the firms listed.

Investigate TOCCO for im proved and faster hardening, anneal­
ing, brazing and heating.

THE OHIO CRANKSHAFT COMPANY
Cleveland, Ohio



Day and night operation, excessive 
wear, and today’s replacement diffi­
culties demand b e t te r  m a in te n a n c e .

A key to better maintenance is 
b e t te r  lu b r ic a t io n .

Sinclair offers a wide range of 
highly specialized oils and greases 
for better lubrication of S T E E L  M I L L  
equipment.

Sinclair Ball and Roller Bearing 
Greases meet light, medium and 
heavy service requirements at all 
operating temperatures.

Rubilenes are highly refined, oxi­
dation resistant oils for circulating 
systems.

The Sinclair line includes specially 
developed oils and greases for gears 
and cables, and a complete range of 
quenching, tempering and cutting 
oils.

Where continuous heavy duty 
operation threatens shorter life for 
motors, mechanical drives and all 
moving parts, Sinclair lubricants 
make for b e t t e r  m a in te n a n c e .  Con­
sult us about your lubrication 
problems.

( W r i te  fo r  "T h e  S e r v ic e  F actor” —  p u b lis h e d  
p e r i o d ic a l l y  a n d  d e v o t e d  to  t h e  s o l u t i o n  o f  
lu b r ic a tin g  p ro b le m s .)



Fig 3— One of the storage spaces for highly inflammable materials, showing mul­
tiple discharge nozzles ( encircled) arranged in sprinkler fashion on columns and 
against wall. These deliver in less than 30 seconds a concentration of fire-smother­

ing gas throughout the room

 ................  1'iy. J  Dhows nozzles
(encircled) in position on posts.

Placed about the ceilings at regular 
intervals are 48 heat actuators, operating 
on rate-of-temperature rise in the room. 
As fire-heated air rises to the ceiling, 
air within the actuator expands. A wave 
of pressure passes through the tubing to a 
release mechanism at the directional 
valves. Instantly, weights drop, opening 
the proper directional valves, ringing the 
alarm gong, shutting off fans and louvers 
and starting the time-delay mechanism 
which allows 35 seconds to elapse be­
fore seals are cut and gas is discharged. 
This delay permits workers in the room 
to leave before gas rushes in. Twenty- 
four pressure-operated trips are incor­
porated in the supply lines to control 
self-closing fire doors. W hen fire breaks 
out, passage of carbon dioxide through 
the piping retracts a pin, releasing the 
control weight and allowing door to 
close, thus isolating the burning space.

Two break-glass remote control pull 
boxes are provided for each space and 
located at the exterior doors on either 
side. If a blaze should be detected be­
fore the heat actuators operate, a pull 
at the handle of the control connecting 
by cable with the respective valve frame 
for that space will set off the system.

The fire-extinguishing system employs 
carbon dioxide under high pressure— 850 
pounds per square inch at 70 degrees 
Fahr. which makes for simultaneous 
distribution of the gas through the pip­

ing and all nozzles in a room. It can 
be understood readily that carbon diox­
ide, pouring from 80 evenly spaced 
nozzles at a rate which disposes of the 
entire 7 tons of gas in approximately 1 
minute, would reduce in a few seconds 
the percentage of oxygen in the air to 
the point below which fire must die.

Reduction of the normal 21 per cent 
content to 16 or 15 per cent is sufficient 
in the case of ordinary inflammable

liquids and this high-pressure system 
effects such a reduction in the shortest 
possible time. Compact arrangement of 
cylinders obviates the need for large 
storage space and their placement is a 
matter of convenience. In the aviation 
material storehouse, the cylinders and 
routing valve frames are housed in a 
maintenance room about 25 x 33 feet, 
located approximately midway along one” 
of the long walls of the building.

Production Planning

(Continued from Page 91) 
to do with all types of general sub­
jects, such as design factors, service 
problems, production difficulties, shop 
practice.

Let us take as a sample a meeting 
devoted to production engineering and 
see how it is handled. The type of 
notice or program shown here as Table I 
is sent out to all concerned from the 
engineering or shop standpoint.

Curtiss-Wright breaks down every­
thing, including function. I t is the 
problem to make everyone understand 
it, and that is the purpose of these 
torums . . . bringing the shop and en­
gineering staff into unity of understand- 

, T°° great for discussion here is 
the design and fabrication details in­
volved in this one subject of considera­
tion, “The Production Breakdown,” iv 
just one ship.

To give an idea of the job involved, 
Curtiss-Wright at its St. Louis plant has 
had to tool up for three models in three 
years; each of which involves 16,000 
or more parts, and this does not include 
such essentials as bolts and rivets. That

n ngr n ? e rin g ’ t0 0 lin g ’ P rocess, and all of the attendant considera- 
«ons In relation to the C-46 Com­
mando, it has meant 205 separate pro­
duction breakdown drawings in se­
a n c e .  S(3j Curtiss-Wright has the 
Pohcy and practice of proceeding from

the general to the very particular; 
creating an interchangeability of know­
how on a basis of precision as great as 
the necessity of the interchangeability 
of parts.

These forums are merely one step 
in the procedure of getting everyone 
integrated in the understanding of both 
the general and the particular.

Making use of the chart technique, 
Curtiss-Wright’s production engineering 
staff has prepared a graph of “Produc­
tion Breakdown Procedure”, Fig. 4. Ex­
planation that accompanies this chart 
is as follows:

During the design study stage of 
the preliminary design of a new 
model, it is the dual responsibility 
° f Production Design and Preliminary 
Design to correlate structural and ar­
rangement studies with the basic re­
quirements of an overall Production 
Design.

W hen sufficient design data has 
been assembled relative to the re­
quirements of structural integrity and 
arrangement possibilities, the Pro­
duction Design Engineer should ar­
range for a preliminary production 
conference with the Preliminary De­
sign group.

To assist in the formulation of the 
Preliminary Production Breakdown 
the Production Design Engineer 
should arrange to have an assigned 
project production design engineer, 
and those production design special­

ists who may be more competent to 
handle specific production items, attend 
the preliminary production confer­
ence.

During the preliminary, the Prelim­
inary Design Group should present 
their structural and arrangement re­
quirements for discussion and consid­
eration. The Production Design 
Group will in turn present the prob­
lems of production design relative to 
the proposed design requirements. As 
a result of this combined design and 
production analysis, a preliminary so­
lution should evolve in the form of a 
preliminary production breakdown.

Using the preliminary production 
and design decisions as a basis, the 
Production Illustrations Group should 
prepare a graphic preliminary produc­
tion breakdown, incorporating such 
explanatory features as may be direct­
ed by the Production Design Engi­
neer.

The completed graphic preliminary 
production breakdown should be ap­
proved by Preliminary Design prior 
to release.

Upon completion, the approved pre­
liminary production breakdown should 
be released to supervisors of those 
manufacturing departments as will be 
concerned with the production of the 
new model. The Production Design 
Engineer should issue these break­
downs together with a memorandum 
requesting that the breakdowns be
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Y OU can keep your production moving at an 
ever faster pace with t h o r  Air Tools. Basic rea­

sons why t h o r  tools work harder and faster are

shown in these typical examples of m ajo r  shop and 
yard jobs. For helpful information on the complete 
l i n p  n f  t h o r  Air Tools write for Catalog No. 52B.

Wole the thick, substantial walls and 
the absence of port holes in the Thor 
Main Valve — to assure less valve 
breakage and lower maintenance. 
Inlet and Exhaust ports are sepa­
rated by three different valve diam ­
eters to make a ir leakage and pow- 
er-loss impossible.

THOR Riveting Hammers give you 
everything needed for faster, easier 
riveting. 1. Special inlet ports in the 
air-tight, balanced poppet valve p ro ­
vide perfect throttle control for easy 
regulation of speed and blow. 2. The 
t h o r  Main Valve, precision-fitted to 
use effectively a ll the air,  gives you 
hard-hitting, dependable power. Made 
without port holes which p lug up or 
start cracks, it assures longer valve life, 
lower maintenance costs.

t h o r  Riveting Hammers are made in 
Standard and Heavy Duty types, in 4" 
to 9" strokes; with open, closed and 
inverted type handles.
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T H O R  A I R  T O O L S  F O R  E V E R Y  J O
• R IV E T IN G  H AM M ERS • C H IP P IN G  HAM M EI 

• S C A L IN G  H AM M ERS -D R IL L S  • G R IN D E  

• S A W S  -SU M P  PUM PS • B A L A N C I 

• H O IS T S  • SC R E W  D R IV ER S - W R E N C I

I N D E P E N D E N T  .P N E U M A T I C  T O O L  C O M P A N Y

600 W. JACKSON BOULEVARD. CHICAGO 6, ILL. 

Branches in Principal Cities

H ere’s w h y  you get top speed grinding 
with t h o r  A ir G rinders. They start in­
stantly . . . thanks to t h o r ’ s  “A ir Be­
hind the Blades” Principle. They remove 
more metal per hour . . . result of the ex­
tra power developed by the wider blades 
and deeper slots of t h o r ’ s  one piece 
rotor. And they m aintain spindle speed 
at top efficiency . . . one function of 
t h o r ’s  Safety Gover­
nor (in d iagram ). There 
are fifty different models 
of T H O R  A ir G rin d e rs  
for grinding, cleaning, 
buffing, and brushing.

Positive v a lv e  a c t i o n  that insures a 
smooth flow of power . . . completely 
graduated throttle valve control . . . and 
vibration kept amazingly low —  with 
these, t h o r  Chipping Hammers speed 
your work. You get easy starting  with a 
light blow and complete control right 
up to full speed and power . . .  to handle 
a full range of chipping. W ith t h o r ’ s  

Cylinder Rocker Valve (in diagram ) 
measured quantities of live a ir power 
both the forward and return  strokes for 
exactly the right combination of speed 
and smoothness. Available also in P late 
and Spool Valve types, t h o r  Chipping 
Hammers offer a full range of sizes, 
with to 4" strokes, open or closed 
style handles —  a hamm er for every job!

Every THOR Air Drill front the huskiest, 
big-capacity machines to the tiny, high­
speed models, has the speed and stamina 
for today s three-shift schedules, t h o r ’ s  

compact, one-piece construction of rotor and 
shaft (in diagram ) provides deeper slots 
and wider blades —  to deliver a steady flow 
of power. For faster handling, size and 
weight are cut to the minimum. These are 
but a few of the features you get in seventy- 
seven sizes of t h o r  A ir Drills for every 
type of light and heavy duty drilling.

Portable Pneumatic and Electric Tools
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Oxy-Acetylene W elding  

Treated in Handbook

Oxy-Acetylene Handbook, clotli, 587 'PE
pages, 6 x 974 inches; published by Linde 
Air Products Co., New York 17, a t $1.50.

This handbook is designed as a guide 
to self-instruction and also as a class­
room textbook in vocational and trade 
schools, technical high schools and en- ij i
gineering colleges. I t covers the entire J
range of the oxy-acetylene process, with |
instructions for handling all common 
commercial metals and explanations of 
fundam ental principles of depositing and 
controlling molten metal. Considerable &
space is devoted to operating principles 
of oxy-acetylene equipm ent, its care and |
maintenance.

In addition to its use as a textbook it r
also serves as a guide to managers, en- 3
gineers, designers, superintendents and 
foremen. I t is well illustrated and has P
a comprehensive index.

studied for production recommenda­
tions and improvements.

The preliminary breakdowns should 
also be released to such engineering 
personnel as may be concerned with 
the design development of the air­
plane, in order that through familiar­
ization and study, additional design 
recommendations or improvements may 
be made.

The Production Design Engineer 
should arrange a final production con­
ference for the purpose of correlating 
engineering and manufacturing re­
quirements. Those people who have 
been issued preliminary breakdowns 
for study should be notified of the 
conference in advance, so that their 
breakdown study may be completed.

During the final production con­
ference, Planning, Tooling, Shop and

Plant Layout should present their par­
ticular problems and recommendations 
which should be balanced by those 
requirements considered critical by 
Engineering.

The assigned project Production En­
gineer and those production design 
specialists who may be able to con­
tribute to the final production design 
decisions should be present at the

C°A linàTproduction breakdown should 
be prepared according to standard 
practice, incorporating such mionna- 
tion as may be directed by the Pro­
duction Design Engineer.

The completed production break­
down should be approved by represent­
atives of the Manufacturing and En­
gineering Divisions prior to release. 
Fig. 2 shows production breakdown

of the C-40A . u t. I t  is
ship we have been talking ctive.
graphically expressed in P struc-

Fig. 2 represents a major a irpkne 
tural breakdown drawing d
model, illustrating ^
parts and identifying these oy r ,
ber and name. T h e  d r a w i n g  shows the
unit assemblies separated, but 
in their correct relative positions, 
ings of this type are p r e p a r e d ,  using a 
master perspective p r o j e c t i o n  to insure
uniformity. ,

The information is based on produc­
tion conferences, project layouts, assem­
bly details and planning procedures such 
as those described above. The unit 
breakdown illustrations are used to facili­
tate production design of the airplane to 
co-ordinate design and fabrication, to fa­
cilitate production planning, to give ad­
vance information, and to acquaint the 
purchasing departm ent and sub-con­
tractors with advance production infor­
mation. In addition, they are helpful 
in general educational and familiarization 
procedures, in service engineering, and 
in spare parts follow-up.

Fig. 3 is typical of detail drawings. 
I t is an assembly drawing of a door, il­
lustrating in detail the components of 
this structural unit. All parts are identi­
fied by part and sectional views. The 
attaching part is also illustrated. Minor 
unit assembly drawings are prepared in 
the same manner as the major unit as­
sembly drawings and are a valuable 
tool in the plant’s Engineering D epart­
ment in co-ordinating design and fab­
rication, facilitating production plan­
ning, etc.

Curtiss-W right even goes so far as 
to color the drawings to show which 
shop has the responsibility for fabrica­
tion of each unit part. This is helpful 
since plants in Buffalo, Columbus, Louis­
ville, as well as in St. Louis, all make 
parts for each other. The attendant 
schedule tha t goes along with the draw­
ings shows details of tools and process­
ing. Thus, each plant manager knows 
the responsibility of integration.

NEW BILLET SHEAR: This new shear built by the Buffalo Forge Co.,
Buffalo, for the Timken-Detroit Axle Co. will cut 10-inch steel rounds or 9- 
inch squares at the rate of six cuts per minute. Pressure between the knives 
is 4,500,000 pounds. The unit, weighing 80 tons, is driven by a 125 horse­
power motor through multiple V-belts. Timken-Detroit will operate the shear 

at its Melvindale, Mich., plant
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H a lf  a  C e n tu ry  o f  S pec ia l­
iz a tio n  h as  E s ta b lish e d  o u r  
R e p u ta tio n  as the. S m all 
W heel P eop le  o f th e  A b ­
ra s iv e  In d u s try .

   - - •
Sand Cata log  and  Sur­
ve y  Form . Intorostod in
□  Grind ing Whoolt
□  Mounted W hoolt
□  Sond Tott Whool 
S i t e __________________

K A M I .

A D D RESS _ _

CHICAGO WHEEL & MFG. CO.
1101 West Monroe Street Dept. ST Chicago 7, III.

A com plete range o f  sty les , grains 
and sizes up to  3" in diam eter to  
give you a perfect finish on every job .

PROMPT 
DELIVERY

Specialization— w ith  full W  P  B  ap ­
proval— on sizes 3" in d iam eter and  
under, m eans no w aiting  for C hicago  
Grinding or M ou n ted  W heels. Let 
us take care o f  your present and 
post-war requirem ents.

FREE ENGINEERING ANALYSIS
If you have a grinding job  that  
presents a problem  because o f  the 
nature o f  m aterial, tricky  shape or 
other reason, tell us about it. Our 
experts w ill go into a huddle and 
give you  the benefit o f  our long  
experience m aking m illions o f  cus­
tom built w heels for every con ­
ceivable operation.

YES, YOU CAN F I N I SH IT 
BETTER WITH A CHICAGO WHEEL

a new  world is b etter too ls o f  war, so the  
finish is better grinding wheels.

standards o f  finishes are far and beyond those o f  yesterd ay. 
T o acquire them  w ithou t sacrifice o f  production tim e is a goal 
w hich everyone seeks.

F inish  m ust now  be m easured in micro inches. T h a t’s where th e  
new  C hicago F \  B ()N D  W heels excel. T h ey  give a precision sm ooth ­
ness so intensified th at it passes any surface analyzer test, in  m any  
cases elim inating hand lapping and auxiliary finishing operations.

HERE’S WHAT MAKES CHICAGO WHEELS C LIC K «
A— Sensational new FV BO N D . Result of research and experiment 

on hundreds of aircraft jobs.

B— N o sacrifice o f cutting time or wheel life.

F V BOND is available in all types of Chicago M ounted and Small 
Grinding Wheels— in all abrasives, grain and grade combinations.

TEST WHEEL FREE — To prove their superiority in your own shop, send for a 
Chicago Wheel made with FV BOND^ Give us details of the job, material you 
w ant to finish and we’ll do the rest.

W rit* fo r Catalog and interesting Engineering Survey fo rm

107



108 T E E

W illys-Overland rebuilds worn equipment by spraying 

metal and grinding to proper size, saving 20 cents per s e

Fig. i —Worn mandrel is being built up by applying sprayed metal.
be finished to proper size by grinding

Subsequently it will

INASMUCH as Willys-Overland Mo­
tors Inc. was one of the first companies 
to convert its facilities entirely to the 
manufacture of war products such as 
jeeps and shells, it also was among the 
first to encounter difficulties resulting 
from unprecedented demands upon 
equipment. Therefore, faced widr con­
siderable machine down-time while mak­
ing new parts or awaiting their arrival 
from outside sources, it was decided to 
purchase metal spray equipment for the 
purpose of rebuilding machine element 
parts.

At the instruction of R. V. Mills, gen­
eral master mechanic, tire writer has 
been employing this type of equipment 
wherever possible for the usual run of 
work such as rebuilding spindles, motor 
shafts, tail stocks, bearings, etc. All this 
work was done with uniformly good suc­
cess.

Having cut our eye teeth on the tried 
and proven applications we decided to 
tackle another job, which, while seem­
ingly much more complicated than any­
thing we had yet tried, offered us a 
greater chance to show a very appreci­
able saving in money, time and critical 
material. This application was the re­
building of undersize draw mandrels used 
in forging 155 millimeter shell.

In order that one can more readily 
visualize the punishment we are asking 
a sprayed surface to take I will briefly 
outline the various steps of forging a 155 
millimeter shell. First, steel billets 15%

By G . H. H EN SH A W
C o n se rva tio n  E n g in e e r  

Willys-Overland Motors Inc. 
Toledo, O.

x 5% x 514 inches are placed in a furnace 
and brought up to a temperature of ap­
proximately 2200 degrees Fahr. A billet 
is then placed in a press where the shell 
is shaped and the cavity formed by 
means of a pierce mandrel, and after that 
operation the piece is conveyed to the 
draw bench where the sprayed mandrel, 
powered by a 265-ton hydraulic press, 
forces the shell through a series of six 
draw rings reducing it approximately f l ­
inch in diameter and elongating it some 
6 or 7 inches.

Mandrel Is Water-Cooled

The shell at this point is at approxi­
mately 1950 degrees Fahr., the mandrel 
being kept as cool as possible by means 
of water circulating in the mandrel and 
sprayed on the outside as each cycle is 
completed. The spraying of the w ater 
on the outside serves two purposes, name­
ly, to help keep the mandrel temperature 
down and to knock off the scale formed. 
Because of this severe use an unsprayed 
mandrel will only average 500 shell 
after which it has to be discarded. This 
means that the draw mandrel cost alone 
is approximately 35 cents per shell.

Having several hundred of these dis­
carded mandrels on hand w ith no value 
other than that of scrap, we felt that if

they could successfully be reclaimed 
through metallizing, the savings involved 
would be of no small consideration. 
This has proved to be the case, for our 
figures show that of the first 50 sprayed 
mandrels tested m andrel cost was re­
duced from 35 cents per shell to approxi­
mately 15 cents per shell.

The base m aterial of the mandrels be­
ing salvaged is of either Kloster steel 
DC-33 or B raebum  Pressuredie No. 1 
and is prepared by undercutting 0.125- 
inch on a side and then cutting 14 
grooves per inch after which the surface 
is blasted with No. 25 angular steel grit. 
The mandrels then are ready for spray­
ing. Spraying time is approximately 2 
hours using betw een 14 and 15 pounds 
of Metcoloy No. 2 per mandrel. The 
mandrel is then w et ground using either 
a No. 3746-K5 Norton wheel or a Car­
borundum  36-N-E Carborundum  vitrified 
wheel. Inasmuch as 0.020 to 0.025-inch 
of stock is left on a side for grinding, 
this operation takes about 3% hours.

Since our first experiments w ith rebuild­
ing mandrels, some one hundred man­
drels have been so treated and as we con­
tinue to profit from our experiences I 
have every reason to believe th a t we 
soon will obtain as much life from the 
sprayed job as we do from the original. 
I might say that this application has now 
passed from the experimental stage into 
a regular salvage process. W ork so far 
has been done with a T y p e  2-E spray 
gun made by the Metallizing Engineer-
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Seven-AILey Conveyer Oven 
Speeds B. F. Goodrich Produc­
tion Of Self-Sealing Fuel Tanks

Above is shown the curing room of the B. F. Goodrich 
U)mpany’s new aircraft fuel cell dryer, one of the 
marvels of present day oven engineering. This multi - 
compartment oven processing system performs three 
separate functions:

1. The curing of cell materials to form a semi­
rigid liquid-tight structure.

2. The preheating of completed cells preparatory 
to finishing.

3. The baking of paint finishes on the cells.
Curing is accomplished in the five open alleys of the 
tn r00in ’ ^ hile single enclosed alleys are devoted 
arP ln§ and taking. Fabricating processes

carried on adjacent to the curing room, between

(This ts No. 11 o f a series. Reprints o f previous advertisements will be sent free upon request.)

THE i n d u s t r i a l O ^ ^
11621 D et ro it  A v e n u e

u q i u e e t u i a  COMPANY
C l e v e l a n d ,  O h i o

E N G I N E E R I N G

V E R S A T I L I T Y

CL I 1V_1- is uuue in a spray Dooth a t the
entering end of the baking alley

0f,t ,h7en1̂ gest; ?verns ever built. this installation 
encloses 147,000 cubic feet of insulated volume, the 

Yu . 1S rePlaced approximately once a minute. 
With the temperature of this enormous enclosure 
guaranteed to =*=5°, tests have revealed the actual 
variation to be only ±3°.

The entire system is built directly into the building 
and is insulated from it. Seven pusher-type floor corn 
veyers, each extending the full 175-foot length of the 
oven, are operated by oil immersed mechanical revers­
ing drives which are mounted on the ceiling of the 
floor beneath.

Ingenious electrical control of all conveyers makes it 
possible to work out production schedules in advance 
of actual production runs. Shown in the photograph 
below is the complete control system for the entire 
operation, designed, built and field wired by the 
Industrial Oven Engineering Company.

This unusual processing system is one of many 
different systems designed and built for a wide variety 
of industries by Industrial Oven. If you want to know 
more about this type of processing equipment, or if you 
have an oven problem of any other nature, just get in 
touch with us. For possible post-war uses of the 
installation pictured here, see our advertisement in 
this magazine next month.



Answers to Everyday Questions anow*
PREformed W IR E  RO PE

1  Is PREf o r m e d  a  l a y  o f  r o p e ?

2  Is PREf o r m e d  a  s p e c i a l  c o n s t r u c t i o n ?

3  J u s t  w h a t  d o e s  P R E fo r m e d  m e a n ?

4  H ow  sh a l l  I m a rk  m y  o r d e r s  to  g e t

P R E f o r m e d ?

T h ese  are questions w ire rope users  
are asking. H ere are an sw ers to every­
day questions w e  receive.

F irst, let us be rem inded that there  
are tw o  kinds of rope. One is non-pre- 
form ed wire rope, th e  kind that has 
served users for m any years. T hen  
there is P R E formed, the kind w hich  is 
n ew er, better, and longer lasting. B e­
cause it is a  new er type rope, because  
it  does a m u ch  better job for users, 
there are m any questions asked about 
it. L et’s consider a few.

FIRST • • - " ' s  P R E fo rm e d  a la y  o f  r o p e ? "

No. P R E form ed does not refer to a lay 
of rope. Lay refers to the tw ist or helical 
form w h ich  is characteristic of all w ire  
rope. A rope m ay be Lang Lay, Right 
Lay, Left Lay, R everse Lay . . . and 
each of these lays m ay be m ade either  
P R E formed or non-preform ed.

L ang L ay ropes should a lw ays be 
PREform ed to counteract the tendency 
tow ards tw isting, because w ires and 
strands are both laid in  the sam e direc­
tion in Lang Lay ropes. Further infor­
mation on Rope Lay is g iven  in  the new  
M acw hyte W ire  Rope Catalog, G-15.

S E C O N D --
co n s t ru c t io n  ? '

' I s  P R E fo r m e d  a sp e c ia l

No, P R E formed is  not a special con­
struction. Construction refers to the  
number and arrangem ent of w ires in 
the rope . . .  such as 6 x  17 (six strands 
of 17 w ires each), 8 x  19 (eight strands 
of n ineteen  w ires each), and so on. 
T h ese  constructions can refer to either  
P R E form ed or non-preform ed w ire  
rope. (For com plete data on construc­
tions, see Catalog G-15.)

THIRD . . • " J u s t  w h a t  is  P R E f o r m e d ? '

you need, P L U S . This plu s  refers to the  
PREform ing, a process w hich  forms 
the w ires and strands into a spiral, so  
that w ires and strands lie naturally m  
place w ith  a minimum of internal stress.

Illustration above tells the story. N o­
tice how  the w ire has a special shape ? 
It has been P R E formed. W h en  the  
rope is closed (put together in the clos­
ing m achine), both w ires and strands 
naturally fall into position in the rope.

M acw hyte P R E formed w ire rope is 
the proper size, grade and construction

F O U R T H  • • . " H o w  s h o u ld  I m a r k  m y  

o r d e r s  t o  g e t  P R E f o r m e d ? '

FIFTH • • • I n t e r n a l  L u b r i c a t i o n ,  t o o  I

MACWHYTE
Illustration above points to the end  

of a P R E formed rope show ing how  
w ires lie naturally in place even though  
no seizing is there to hold them .

T he result is a w ire rope that is more 
flexible and that more quickly adapts 
itself to the equipment on w hich it is 
used. T h u s, literally , P R E form in g  
m eans better PER-form ing on the job.

PRE ptwted 
WIRE ROPE

M

A  PREform ed rope is safe,rJ ?  ^ w S  
too, because broken w ires (w h ich  w ffl 
happen after long  usage) d° n ^
out as in non-preform ed w ire  r p

Just add the w ords “M acw h yte  P E ^ -  
form ed” to your sp ecifications. L ike  
this, for ex a m p le :

1,250 feet 1" 6 x  19 L ang L ay w ith  
IW R C , M acw hyte P R E form ed Mon­
arch W h y te  Strand w ire  rope.

If you leave out “M acw h yte  P R E ­
formed,” th e  specification then becom es 
a non-preform ed w ire  rope specifica­
tion. T he reason? W h e n  P  R E  form ed  
is not m entioned on th e  order, it is a 
standard practice to supply non-pre­
formed.

A nd a bonus P lu s  feature of M acw hyte  
PR Eform ed w ire ropes is in ternal lu ­
b rica tio n . N o t o n ly  a re  w ir e s  and  
strands P R E formed, but each  w ire in  
the strands is  coated  w ith  an elastic, 
non-drying film of lubricant, as explained 
on pages 10 and 11 of G -15 catalog.

W e  have been  m aking  w ire  rope for 
equipm ent like yours for m any, many 
years. T he benefit of that experience 
is yours for th e  asking. Y ou can be as­
sured, too, that w h en  you  select Mac­
w h y te  you are not only getting the 
correct rope for your equip m en t,” but 
also a personal in terest in helping you  
get the m ost out of y o u r  rope.

In te rn a l  
Lubrication
S e l e c t e d  

S t e e l s  
Testéd-Proved

The correct rope for your equipment
NO. 741

t ç  % <

MACWHYTE COMPANY
7 ^  T iJ O te  I R c ß e  ‘V C c u tu ^ a c tM x e n d .

$ k . . &
2912 FOURTEENTH AVENUE KENOSHA, WISCONSIN

M il l  D e p o ts :  New York • Pittsburgh • Chicago ■ FortW orth • Portland • Seattle • San Francisco. Distributors throughout the U. S. A 

MACWHYTE PREformed and 
Internally Lubricated Wire Rope

FortW orth • Portland • Seattle 
MONARCH WHYTE STRAND Wire Rope MACWHYTE Braided Wire Rope Slings
MACWHYTE Special Traction Elevator Rope MACWHYTE Aircraft Cables and Tie-Reds

MACWHYTE Stainless Steel Wire Rope MACWHYTE Monel Metal Wire Rope
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^  Fig. 2 (R igh t)— The upper sec­
tion of this diagram shows a man­
drel as prepared for metal spray­
ing. The surface is undercut, 
grooved and grit blasted. Bottom  
section shows mandrel after metal 

has been applied
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Fig. 3 (Right, below )— This man­
drel has been rebuilt by metal 
spraying and is shown ready to 
push a shell through the series of 
six draw rings to reduce its diam­
eter Yz-inch and elongate it ap­

proximately 6 to 7 inches

ing Co. Inc., Long Island City, New 
York. An additional Type 2-E has been 
purchased to speed up the spraying of 
these mandrels.

The only skilled operators found neces­
sary are finish grinders. In fact, the ac­
tual spraying of the metal is being done 
by a man who until one year ago had 
spent his entire working life as a porter 
in a small southern hotel.

In summing up what metallizing has 
meant in this particular application, 
which, I believe, is the only possible 
economical way to salvage this tool, the 
following figures are cited:
Original mandrel cost—new . . .  $175.00 
Average shells per mandrel . . . .  500
Mandrel cost per shell ................ $ 0.35
Cost to reclaim by metallizing. . $ 60.00 
Average shells per sprayed man­

' l l  .............................................. 400
Mandrel cost per s h e l l ................... $ 0.15

VIEW  SHOWING PREPARATION OF MANDREL FOR M ETAL SPRAY

- .0 2 0  RA1X

N e w  P r o d u c t s

U.S. A.

Bed!

Emulsion Cleaner Concentrate 
Soluble in water and hydrocarbon solv­
ents and usable as an emulsifier in re­
moving carbonized oils, grease, smut and 
drawing and buffing compositions and as 
a pre-cleaner prior to electroplating. 
Pennsylvania Salt Mfg. Co., 1000 
Widener Bldg., Philadelphia 7, Pa. ST 27

Micrometer Stop Countersink—Coun­
tersinks up to 1% inches and capable of 
countersinking %-inch rivets. Can be 
instantly and positively locked at each 
micrometer setting in increments of .001, 
adjustments made manually and while 
tool is in operation. Aero Tool Co., 
Burbank, Calif. ST111

Tube Cap Terminals —  Designed for 
adaptations to heavy load, high tempera- 
™ye ope ra t io n  on power tubes, easily ap- 
Pded m confined areas often encount­
ered m electronic tube applications. 
Available in two types—one for use on 
msulated wire where an insulation-sup- 

type of terminal is required and

the other for either insulated or noninsu­
lated wire. Aircraft-Marine Products 
Inc., 1591J North Fourth street, Harris­
burg, Pa. ST106.

Fluxmeter —  Light beam instrument 
for measuring either flux density or 
total magnetic flux in magnetic circuits. 
Applicable wherever permanent mag­
nets or DC electro-magnets are used. 
General Electric Co., Schenectady, N. Y. 
ST96.

Rolling Snack Bar —  To serve be- 
tween-meal refreshments to war workers. 
Contains shelves for sandwiches, pastry 
and candy, drawers for soft drinks and 
juices, a straw bin and refuse bin, as 
well as space for a coffee container. 
Mounted on four wheels. Albert Pick 
Co. Inc., Chicago. ST103.

Portable Manometer — For use in
measuring surface pressures on Republic 
Aviation Corp.’s P-47 Thunderbolts be­
ing tested in their wind tunnel labora­

tories and designed by Trimount Instru­
ment Co., Chicago. Consists of ten banks 
of six tubes each with every sixth tube 
being an atmospheric one. Scales are 
made of glass with black increments 
and numbers made opaque by special 
process. Any type indicating fluid may 
be used. May also be used for study­
ing intercoolers and after cools and flow, 
conditions across surfaces suspended iq 
the tunnel. ST108.

Portable Battery Charger —  For re­
charging batteries in railway coaches, this 
unit is a 300 ampere, 45 volts, DC flat 
compound wound generator connected 
directly to a Chrysler T-118 six cylin­
der self-starting gasoline engine with 
battery wheeled truck with hand towing 
tongue. Hobart Brothers Co., Troy, O. 
ST98.

Micrometer Stop Countersink —- Der
veloped for aircraft industry. Features 
adjustments in increments of 0.001-inch 
without use of any tool, a positive lock, 
self-contained knockout pin facilitating 
the removal of taper shank cutter, and 
self-lubricating long life bearing. Schril- 
lo Aero Tool Engineering Co., 8715 
Melrose avenutjkff-Ms Angeles 46. ST104.
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, a submarine would ^ endable

Power to »fin. World’s largest 
«aTvt.c cracking refinery lor 

aviation fuel. Most of the pipe 
and tubing was N ational 
Seamless.

helps American

“There’s Victory in them hills.” The
“Big Inch” shoots 300,000 barrels of 
oil a day from Texas to the East. 1,100 
miles of 24-inch N a t io n a l  Seamless 
were used in this world’s biggest oil line.



n| war production

A T Teheran, American Industry  
*■ made the headlines when 

Stalin said that without American 
war production the war could not 
be won. W hen the industrial might 
of a nation receives full recognition 
along with its m ilitary prowess, it 
is a memorable tribute.

Every worker who is helping to  
boost production is an important 
cog m this huge war machine. Our 
problem, now, is to keep the sup-' 
plies flowing in an ever increasing 
stream.

In stepping up production, 
seamless pipe and tubing have 
played a tremendously important 
part. First, our basic steam  power 
industry was built up in capacity

so that even today there has been 
no shortage of power. This took 
huge amounts of N a t io n a l  Seam­
less Piping and Boiler Tubes.

When complete synthetic rub­
ber and high octane gasoline in­
dustries had to be built, N a t io n a l  
Tube Company was ready with 
the right seamless pipe and tub­
ing for these vital jobs.

M ost outstanding of all the rush 
war jobs was the construction of 
the ‘‘Big Inch” Pipe Line in less 
than a  year. Only N a t io n a l  Tube 
Company had the capacity and 
equipment to turn out this 24-inch 
seamless pipe in quantities big 
enough to keep up with the con­
tractors.

Shipbuilding, too, took a stag­
gering amount of pipe— about 10 
miles for even* 10,000 tons of ship­
ping. In less than two years, 
enough pipe was used to make a 
pipe line around the world.

Add to this, the seamless pipe 
and tubing used for millions of 
bombs, countless machine guns, 
tanks, trucks, jeeps and thousands 
of airplanes and vouTl begin to see 
the importance of pipe and tubing  
in boosting all kinds of war pro­
duction.

The workers of N a t io n a l  Tube 
Company have met the most 
stringent production schedules 
with on-tim e deliveries. The result 
— more war equipment— faster.

N A T I O N A L  TUBE  C O M P A N Y
PITTSBU RG H , PA.

Colombia Steel Company, San Francisco, Pacific C oast D istribu tors  
United States Steel Export Company, N ew  York

Bombs by the million. Made from Nv-

S S S B & s
methods.

E D  S T A T E S  S T E E L



By G . ELDRIDG E STEDM AN

STRAIGHT LINK
STRAIGHT LINE production is fea­

tured in W estern Cartridge Co.’s new 
brass mill built about two and a half years 
ago adjacent to the plant operated by the 
company for many years a t East Alton, 
111.

W estern Cartridge was the first in its 
industry to get under way with the ex­
pansion of facilities in recognition of the 
impending need for large quantities of 
brass and bronze for ammunition. More 
than $8,000,000 of Western Cartridge’s 
own money, covered by a letter of neces­
sity, have been invested in the new plant.

The plant was constructed under the 
direction of M. W. Acker, manager of the 
Brass Mill Division, assisted by William 
Yoxall and other members of his staff. 
Ground was broken June 1, 1941 and the 
first bar cast Jan. 22, 1942.

By way of background, it may be ex­

plained that Western Cartridge was 
founded about 50 years ago by F. W. 
Olin at East Alton and its operations now 
spread across the map of the United 
States. The company has become one of 
the largest makers of ammunition in the 
world and in conjunction with this oper­
ation it produces sheet brass not only for 
its own requirements but for the general 
manufacturing trade.

The Olin influence, represented not 
only by the founder and president, but 
by his two sons, John M. and Spencer T.,

both vice-presidents, and by members of mts 
the executive staff, currently extends itself u il 
in the management of the W inchester Re- im 
peating Arms Co. Division at New Haven 4e a 
Conn., whose W inchester-developed light i, 1 
carbine is one of the w onder weapons of (¡.Q 
this war; in the operation, through a sub- ^  
sidiary of W estern— the U nited States «gjjj 
Cartridge Co.— of the St. Louis Ordnance fcy 
Plant, which has processed small arms 
ammunition in astronomical quantities; gjrtS] 
and in the production of high-grade 
aluminum in a Defense P lant Corp. plant ^

Fig. 4— Prior to hoi-rolling, the slabs are heated in gas-fired pusher-type 
furnaces. Slabs brought up to rolling temperature emerge on the hot mill 

roller table in the foreground

Fig. 5— Slabs are hot-rolled on this 26 x 42 reversing mill, the  operation ^  
being controlled by the operator in the pulpit at the right



Fig. 1— Virgin copper and zinc 
are loaded in these pans for trans­
portation by conveyor to the elec­

tric furnace charging floor

Fig. 2 Pouring side of a battery 
of melting furnaces in the Western 
Cartridge plant. Metal is pouring 
into water-cooled molds which 

produce slabs 2 6 x 3 x 9 6

Fig. 3— Gate ends of cast slabs 
are trimmed o ff on this shear. 
The scrap drops on the conveyor 
shown in the foreground and is on 
its way back to the furnaces for 

recharging
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located on outskirts of Tacoma, Wash.
Operations also include a number of 

explosives manufacturing plants located 
all over the country— such as Liberty 
Powder Co., Mt. Braddock, Pa.; Western 
Powder Mfg. Co., Edwards, 111.; Colum­
bia Powder Co., Tacoma, Wash., operat­
ing a dynamite plant; the parent E quit­
able Powder Mfg. Co., East Alton, 111., 
and many other subsidiaries and affiliates 
in the dual realms of metals and explo­
sives.

Among other things, Western perfected

a process for the manufacture of smoke­
less “ball powder” as a direct aid to 
American and British ammunition pro­
curement. To perfect ball powder, stable 
nitrocellulose first was developed. The 
company is already exploring the uses of 
plastic adaptability of nitrocellulose for 
the postwar period.

The chemical peculiarity of nitrocellu­
lose is that it has a long chain molecule. 
Individual links in this chain are a unit 
with the formula C0H,N3Ol:l; an indefinite 
number of such links can be bound to­

Fig. 6 Cooling bed for the hot mill is equipped with spray quench. Operator 
is checking the gage of a finished piece 

^ After hot-rolling, the material is passed through a 9-roll straightener; 
next through a slab miller to remove possible surface defects; then turned 
over and passed through a second miller to treat the other side. The mate­

rial then is ready for the tandem mill

gether in a single nitrocellulose molecule 
which has the stated symbol ( Imperial ) 
designation of (C eHIN,Oa )N.

W hat is the No. 1 problem for the 
plant management today? According to 
F. A. Schotters, general superintendent, 
it is: “Maintenance of production sched­
ules which are often being changed to 
meet changing requirements of our armed 
forces; increasing and decreasing of 
schedules on certain items and the con­
version of production facilities from the 
manufacture of one item to another; 
changes in the scheduling of materials 
from outside sources; scheduling of pro­
duction to meet final assembly and ship­
ping schedules; the shifting of employes 
throughout all divisions to meet the fluc­
tuating labor demands created by changes 
in production schedules and types of 
products manufactured.”

The fabrication of ammunition com­
ponents is exceedingly complex, a typical 
rifle and machine gun cartridge of the 
“bottle-neck” type involving 46 opera­
tions. The cartridge case alone requires 
13, without including steps required in 
producing the metal itself. The primer 
involves 22 operations exclusive of prep­
aration of the explosive.

Ballistics, with its integrated complex­
ity, shows up in planning, shop practice, 
and inspection. Each lot of powder and 
each lot of primers are tested before be­
ing assembled with the case, and finally, 
a certain percentage of the completed 
rounds are tested for velocity, pressure,



accuracy, and hang-fire qualities. The lat­
ter test is made to insure that the ignition 
and barrel time are constant and will per­
mit firing in aircraft machine guns, gov­
erned by the standard mechanism.

W hen the demand for unprecedented 
quantities of ammunition arose, plans 
were immediately initiated in conjunc­
tion with the government agencies for 
additional capacity for the production of 
sheet brass, primary requisite in the 
manufacture of cartridge cases and am­
munition components. At the same time, 
additional capacity was needed to take 
care of increased requirements of cus­
tomers busy making other types of war 
materials.

The new plant is laid out for straight 
line production so that operations may 
be conducted in proper sequence, thus 
eliminating unnecessary handling. The

handling problem itself has been simpli­
fied through the use of specially designed 
roller conveyor along with supplemen­
tary cranes, hoists, trucks and the like.

As shown by Fig. 1, ingot copper and 
slab zinc are weighed out into pans in 
the proper proportions and are carried 
directly to the melting furnaces on the 
casting shop floor on a conveyor. Method 
of charging these furnaces is shown by 
Fi<r. 10. It will be noted that scrap re­
turned from blanking and forming oper­
ations is loaded into bins above and back 
of the furnaces and is charged directly 
by means of a chute. The virgin metals 
shown in the pans on the conveyor under 
the chute are charged manually. The 
empty pans are returned to a lower floor 
by conveyor for refilling.

After the electric furnace charges are 
brought up to proper heat, they are dis­

charged into P°urm g boxes ana asuring 
double, water-cooled in° bars or
26 x 3 x 96 inches. These f l r f b a ^  ^  
slabs are removed from the over}iead 
crane, later picked up by weighed 
crane, delivered to a lower fl > 
and stacked and then are re :idy fo r gate
shearing or cropping. Fig- 2 * ° oin the 
tion of the bank of furnace 
pouring side with a number o ca 
at the lower right. , ,

Bars are delivered to the gate s rear > 
a conveyor where the ends are cut o an 
each bar inspected. The gate ends drop 
on the continuous conveyor shown in 
Fig. 3 from which they are dum ped into 
buckets and returned to the charging floor 
for remelting. The sheared bars are de­
livered on a roller conveyor to the slab 
heating furnace shown in Fig. 4 and lo­
cated in the rolling mill department.

S T E

p;„ 8 This 2-stand, 4-high tandem mill cold reduces the
semifinished material in two passes. A fter the first pass, the 
coils are returned by conveyor to the entrance side.. I he 
elevator at the right conveys the coils to a spiral conveyor 

which will take them by gravity to the annealing furnaces

Pig Q— The spiral, gravity conveyor shown here not only 
carries the coils to the annealing furnaces but serves as a 

“float” or storage area

Pig io — Western Cartridge uses large bins for storing scrap 
alongside the melting furnaces so that the material may be 
easily charged by means of a chute. Virgin metals are 

charged by hand
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FURNACES

★  This  size " O T ” L e c tro m e l t  to p  charge 

furnace has been  hydrau lica l ly  t i l ted  in to  

pouring p o s i t io n .  I t  is ’o n e  o f  m o r e  th a n  

700 L ec trom elts  in daily  service p r o d u c in g  

greater to n n a g e fP o f  h ig h e s t  qua l i ty  m etals .

PITTSBURGH LECTROMELT 
FURNACE CORPORATION

P I T T S B U R G H . . . P E N N  A .

COUNTERBALANCED ELECTRO-MECHANICAL 
ELECTRODE ARM POSITIONING

The Moore patent, counterbalanced electrode 
arm winch system is used to operate the 
"floating” arms with minimum regulating 

power and to avoid breakage o f electrodes. 
This improved system affords extremely sensi­
tive regulation, so vital in making low 
carbon metals.
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The slab heating furnaces are of the 
pusher type, each fired top and bottom 
by means of 36 burners using natural gas. 
The heated bars are delivered to the hot 
mill roller table, as shown in Fig. 4.

The slabs are rolled to proper thick­
ness on the 26 x 42 inch reversing hot 
mill from which they emerge to a cooling 
bed. Fig. 5 shows a slab about to enter 
the mill and another, after rolling, leav­
ing the cooling bed. Cooling is expedited 
by a spray quench which is clearly shown 
in Fig. 6.

The material then is picked up by over­
head crane and transported to a straight- 
ener (Fig. 7 ) , then to a slab miller to 
remove possible surface defects and then 
to a second miller to treat the other side. 
After inspection, this semifinished ma­
terial is ready for cold-rolling on the dr- 
high tandem mill shown in Fig. 8. This

Fig. 12—Brass coils here are being 
slit to the size, required for presses 
making .50 caliber cartridge case 

cups

Fig. 13— Efficient handling m eth­
ods all along the line lessen the 
load for individual workers. For 
instance after slitting coils are 
loaded on pallets for easy trans­

portation by fork truck

mill is of the 2-stand, 4-high type with 
work rolls 16 x 34 inches and  back-up 
rolls 34 x 34 inches. M aterial from the 
slab miller is first given one pass, coiled 
and returned by conveyor for a finishing 
pass, again being coiled. Coils are raised 
on the elevator shown a t the right of 
Fig. 8 to the spiral gravity conveyor 
shown in Fig. 9 which will carry them 
to roller-hearth annealing furnaces. This 
conveyor, incidentally, also serves as a 
“float” or storage area.

The roller-hearth furnaces, one of 
which may be seen in Fig. 11, feed the 
coils to another spiral conveyor which 
takes them  to the cleaning line which in­
cludes a flying shear for cropping the 
ends. The material then proceeds through 
straightening rolls, pickling and cleaning 
machines and finally to a slitting machine 
( Fig. 12) for cutting into narrower strips, 
such as required for the presses making 
.50 caliber cartridge case cups.

For the purpose of facilitating handling 
and storage, the finished coils are loaded 
on skids in units of eight as shown in 
Fig. 13 and thus may be easily trans­
ported to the presses.

"Spins" Filaments for 
Electron Microscope

Fashioned from tough, flexible steel 
and mounted on a  wooden stock, a cross­
bow not unlike tha t used by the medi­
eval archer plays a key role in processing 
material for one of the most modem 
scientific instruments, the electron micro-
scope.

W estinghouse research engineers em­
ploy the crossbow to shoot an arrow 
which, with a high initial burst of speed, ^  
draws out quartz filaments so fine it
would take 60 of them  to equal the
thickness of a hum an hair. A very hot 
flame from an oxy-hydrogen torch is 
used to hea t the quartz attached to the 
arrow until it is near the m elting point. 
W hen the trigger is pulled, the  arrow (d
darts from the bow  trailing behind it ,,
gossamer-like threads of quartz  which 
sometimes attain  an unbroken length of 
20 feet. They are extremely flexible and 
can be w ound around the finger like 
thread. The high speed is necessary in 
order to “spin out” the quartz while 
it is in a hot, fluid state.

Since the electron microscope mag- 1 
nifies objects many thousands of times, 
scientists need a very minute “measuring 
stick” by  which to gage its power. A 
hum an hair seen at its greatest magnifi­
cation would resemble a cable almost |l 
2 feet thick. A fter the filament has been 
sized accurately to l/30 ,000th-inch in 
diameter, it is ready for use in the 
microscope.

Fig. U - r u u y  anuo'J7 ~  a roller- 
shown here emerging l j ’he
hearth, gas-fired fu r n a c ' f(j fl 
conveyor will take t ie
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A F L A N G E ?  C E R T A I N L Y !
I f  you could see inside this drop 
forged flange you would know  
w h at we m ean. Y o u ’d see th at 
th e stru ctu re is o f a fibrous n a­
ture and th a t these fibres are 

closely k n it together into a  tough , sinew y 
mass o f strength and stam in a. T h is stru c­
ture is peculiar to drop forgings and is the  
result o f a transform ation th a t takes place 
when the heated m etal is forced into the die 
under the pow erful blows o f the forging  
ham m er.

T h a t’s the reason for the extra long life and

high resistance to fatigue th a t characterize  
drop forgings. I t ’s one o f the reasons w hy  
Forgings b y Phoenix are being used in  m an y  
of the im plem ents o f w ar now serving on  
m any b attle fronts. A n d it ’ s a m ig h ty good 
reason for specifying Forgings by Phoenix  
when layin g plans for your postwar products.

Speaking o f postw ar plans, now is the tim e  
to get them  on paper . . .  to get the designing  
and engineering done. A n d, i f  there’s a drop 
forging application, our engineers w ill gladly  
work w ith  you w ith ou t an y obligation on 
your part.

F o rg in g  D iv isio n  o f  

P H O E N I X  M A N U F A C T U R I N G  C O M P A N Y

CATASAUQUA PENNSYLVANIA

g h  ty p e  J
and W..

w'il ironi ■

«tberiÿ 
My «ta 

1 'r i l l  c m  j ,



A  Self-C o n tain ed  
P n e u m a tic  F o rg in g  H a m m e r

The Chambersburg Pneumatic 
Forging Hammer has a greater forg­
ing output than any other hammer 
of its type. More actual forging per 
blow is accomplished, due to the 
heavier anvil construction and the 
higher impact speeds unique with 
all Chambersburg Hammers.
Added to the advantage of more 
powerful blows is that of greater 
rapidity of blows, which permits 
working the forging at h igher 
temperatures.

The Chambersburg Pneumatic 
Hammer is of the self-contained 
tvpe, having a compressor piston 
cvlinder and ram cylinder in which 
a compressor piston and a ram 
operates. In operation the ram is 
driven up and down by a flexible air 
force, created by the compressor 
piston. The compressor piston is

driven by an electric motor of high 
speed through two stage speed re­
duction gearing.

The hammer can be started in­
stantly and strikes a constant 
number of blows heavy or light at 
the will of the operator. As soon as 
the motor is up to speed the 
hammer is ready to operate.

As the compressed air immediately 
is replaced from the compressor 
cylinder to the ram cylinder, air of 
increased temperature, received 
during the process of compression, 
is used in operating the ram. This 
is the most efficient method and 
almost perfect expansion of air is 
attained.

Chambersburg Pneumatic Hammers are 
made in three types:
1. One Piece, haring the anril integral

with the frame for installations such as on 
shipboard and where deep foundations 
are impractical. Sizes rated at 200 lbs. 
and 300 lbs. are so constructed.

2. Solid Frame, haring separate anrils 
and a one-piece fram e o f rigid, reinforced 
construction. Sizes 300 lbs. and 500 lbs. 
are of one-piece, or solid fram e con­
struction.

3. Two Piece Frame, haring separate 
anrils, and with the fram e scientifically 
and rigidly mounted on a base plate 
which encircles the anril. Sizes 750 lbs. 
and upward are so constructed.

All are constructed with more 
generous working space than form­
erly available.

A new bulletin No. 1275 is now 
available. Write for your copy.

C H A M B E R S B U R G  E N G I N E E R I N G  C O . ,  C H A M B E R S B U R G ,  P A .

1 C H A M B E R S B U R G
^  H A M M E R S  • C E C O S T A M P S  • P R E S S E S
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ARMATURE SoP=>LYr

Tig. 76—Simplified arrange­
ât a thyratron motor 
control system

'  E-D SUPPLY

^ u r ic / c L m & r í/ á Á .

By G . M. CHUTE
A p p t ia s f in n E n g in e e r  
General Bed ric  Co. 

Detroit

PRECEDING articles in ihiv series 
have shown that electron tubes serve as 
rccriSas and can convert alternating 
tuneri into direct current: we have 
seen that we can gradually control or 
thange the current Sow through gaseous 
™es (thyratrons) by using phase-shift 

bi this part we will combine 
taae features to produce the Tfay-mo- 
frd system, (Thyrairon motor con tro l). 
Tte electronic equipment pem nts a 
«firect-current motor to operate from 
ahn aann g-eurren t supply lines. Of 
P®1*® importance, this system provides 

n u t  accurate speed control and 
’«satihiv- of motor operation which is 

needed by modern machine-tool 
drives.

A smplined approach to  the tfayra- 
riv» motor control is shown in Fig. 76. 
*d»ch show s several tube rectifiers. The 
^nurture of the direet-curren t  motor 
r®a ' es its current through tfayratron 

1 snd 2: later we explain how 
tubes are grid-controlled to van 

8* armature voltage and thereby vary 
mrXor speed. The motor field re­

Applicafion of electronics in providing stepless control over 
motor speeds is described by Mr. Chute in the seventh article 
of his series. Electronic heaters will be discussed in the eighth 
and concluding article

ceives its direct current from tubes 3 
and 4; since these tubes have no grids, 
ibis simplified control cannot change the 
motor field current: therefore the motor 
operates with constant field. The at­
tendant or robot, watching the meters in 
Fig. 76, represents the “electronic con-

Fig. 1 1 — Circuit for varying direct 
current output voltage o f a rec­
tifier, by phase-tufting o f vapor- 

fiUed tubes

Fig. 78—A saturable reactor used 
for phase-shifting a transformer 

voltage

Fig. 79— Arrangement and symbol 
o f a saturable reactor

trol unit or “brara-center” of the system 
described later.

Ai mat ure-\ oltage Control by Thyratrons

To see bow we change the motor 
armature voltage by means of tubes, let 

- ' ’ ; ‘ ; _ __ - _; - — - 
Here we can vary the amount of direct 
current voltage across load R i similar 
to a m ot»  armature.) if  we drift the 
phase of the altemaiiag-curreBi grid 
voltage of the tubes. When two tubes 
are combined in this way to act as a 
controlled rectmer, each tube has its 
own separate grid cirerrit, so each tube 
■jperaies individually. Tube 1 is being 
controlled through T3S-1 in its grid 
circuir, while tube 2 is sunilarfv con­
trolled through T3S-2. Both T3S-1 and
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THESE TESTS
PROVIDE
. TUBING OF THE i 
HARDNESS RANGE | 

YOU WANTI

. . . TUBING STEEL OFI
The Brinell hardness test shown in the picture at the u pper 

left is only one of several steps taken at B ab co ck  & W ilco x  ^

tube mills to give you effective technical control of physical 

properties in the tubing you use.

This test and others, plus a  background of engineering 

and metallurgical experience that is unusually thorough, en­

ab les B&W  to meet your tubing needs with a  product m a d e  

to specified hardness ran ge s— with control of structure for 

maximum machinability.
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PROVED HARDENABILITY
By means of the Jom iny End-Quench test, illustrated 

above, B & W  can furnish tubing that exactly meets p red e­

termined hardenability requirements and with grain size con­

trol of the steel as desired. These production controls are  a  

distinct a d v a n ta g e  when m echanical parts m ade from alloy 

steel tubing require heat-treating after machining. It is your 

assurance that the exact physical properties desired in the 

finished parts will a lways be obtained— another reason why it 

pays to specify B & W  tubing for your mechanical requirements.

S ix e s :  ¥4 i n  t o  4  i n .  O D .

S S A M L
C o m p l e t e  r a n g e  o f  c a r f a .  ---------------- J

S i z e s :  h  in .  t o  S » 8 i n  O .D .

THE BABCOCK & W ILCOX TUBE COMPANY
SEAM LESS TUBS D IV IS IO N  W tlD CO TUBS D IV IS IO N

BEAVER FAUS, PA. ALLIANCE, OHIO

TA-I293T



Iii such a circuit (F ig  78), we vary 
the phase angle between T3P and the 
alternating supply voltage merely by 
changing the amount of inductance X. 
As used in the thyratron motor control 
system, this inductance is a saturable re­
actor, which looks like a small trans­
former, but has two separate windings 
as sketched in Fig. 79. W hen no current 
flows in the direct current winding, the 
reactor has large inductance. However, 
when even a few milliamperes direct 
current flows through the many turns 
of this direct current winding, the iron 
core becomes saturated and loses its 
inductive effect (like withdrawing the 
plunger of a solenoid decreases the 
effect of the plunger iron, so that the 
solenoid inductance decreases). Briefly, 
we gradually decrease the inductance of 
this saturable reactor when we gradu­
ally increase the amount of current in 
the direct current winding.

Let us start with the condition in 
which the saturable reactor SRA has a 
small amount of inductance (correspond­
ing to fairly large current in the direct 
current w inding). As shown in Fig. 78, 
this causes the voltage of the T3S wind­
ings to lag a small amount (angle Z) 
behind the voltage which is applied to 
the anodes of tubes 1 and 2. The re­
sulting conditions are shown in Fig. 80, 
the upper portion of which applies to 
tube 1. Here tube 1 passes current at 
point A and for the rest of that half 
cycle; the shaded area indicates the 
voltage applied through tube 1 to the 
load R. During the next half cycle we 
see that the alternating current supply 
voltage has reversed ( as shown in the 
lower portion of Fig. 80), and now has 
the correct polarity to force current 
through tube 2. The grid voltage curve 
of T3S-2 permits tube 2 to fire at point 
B, and anode current flows in tube 2 for 
the rest of that half cycle; voltage ap­
pears across the load R as indicated by 
the shaded area.

Since tubes 1 and 2 are combined (in 
the rectifier circuit of Fig. 77), so that 
they pass current in the same direction 
through the load, the curves of Fig. 80 
may be combined as in Fig. 81, which 
shows the wave shape of the voltage 
applied to load R. Notice that this volt-

Thyratron motor control system on 
this grinder provides a speed range 
of 160 to 2300 revolutions per 
minute. Control station providing 
“start-stop” and speed control is 
shown adjacent to the operator s 
left hand. Headstock motor is 

rated at 1 horsepower

Fig. 80—Alternating voltages ap­
plied to thyratrons of Fig. 77

Fig. 81— Large voltage output of 
thyratron rectifier

Fig. 82— Small voltage output of 
thyratron rectifier

SECONDARY VOLTAGE A TO C OF Tl

VOLTAGE AGROSii 
LOAD.
YOLTAGEy

age fluctuates rapidly— whenever voltage 
is present, it varies according to parts of 
a sine-wave pattern. Of course, the 
pointer of an ordinary direct current volt­
meter cannot follow these rapid fluctu­
ations, but gives a reading equal to G 
which is the average value of this 
fluctuating voltage.

Reduced Armature Voltage and Speed

If we now increase the inductance of 
SRA (by decreasing the amount of 
current in its direct current w inding) 
we shift T3S and the phase of the grid 
voltage so that it lags farther behind 
the alternating current supply voltage. 
This phase shift appears a t the grids 
of both tube 1 and tube 2 in Fig 77,

T3S*2SECONDARY 
VOLTAGE 
B TO C OF Tl VOLTAGE

ACROSS
LOAD.

and the resulting combined voltage wave 
is shown in Fig. 82. Notice that each tube 
is prevented from firing until point C ,. 
later in its individual half cycle. The* 
wave of voltage applied to load R still 
follows the same sine wave as before, 
but appears during a smaller portion of 
each half cycle. A direct current volt­
meter reads the average value of this 
new voltage condition, which is the value 
H. Voltage H is a smaller amount of 
average voltage than G in Fig. 81, so 
it is obvious that we have accomplished 
a decrease in load voltage as a result 
of a change of inductance of SRA.

L et’s get this point straight. By phase- 
shifting or controlling the thyratrons in'

SECONDARY /OLTAGE OF Tl 
LOAD

~ A V E R A G E

A TOC

SECONDARY VOLTAGE OF T l

LOAD
VOLTAGE

\i-TUBE I

r  TUBE 2
F IR E S

J l  AVERAGE 
H LO A D  

VOLTAGE

T3S-2 are secondaries of one trans­
former whose primary T3P we see con­
nected in the phase-shifting circuit of 
Fig. 78.

Phase-shift of Thyratrons by 
a Saturable Reactor
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