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GET THE HELP YOU NEED
..via Grayl5aR

Outdoor lighting for plant protection can’t be installed on a
hit-or-miss basis. Improperly located, it may disclose without
protecting, and serve to assist the saboteur. In coastal areas, too,
it'simportantto lightup danger spotswithoutcreating sky glow.

Planned lighting for plant protection is easy with the help
of your c raybar Lighting Specialist. He’s had experience on
the problems of other plants; he knows the various types of
equipment that may best meet your needs. By confining the
light to where it's needed, he saves on the initial investment,
and saves vitally needed power.Equally important,c rayb ar’s
up-to-the-minute knowledge of what's available on your pri-
ority rating can often help cut delivery delays.

W hatever your plant lighting problem ... outdoor or indoor
... just call your local c raybar office. They'll see that you
get the help you need in a hurry.

IN OVER 80 PRINCIPAL CITIES
Executive Offices: GRAYBAR BUILDING,

76

HERE’S ONE TYPICAL PROBLEM
WHAT’S YOURS?

PROBLEM: Half a mile of fenc-
ing along a well-traveled road.
Hard enough to police in day-
light, far more difficult at night.

SOLUTION: A “fence of light”,
highlighting the fence area, and
extending out toward the road,
obtained with G-E Form 79VR
units tilted outward.

INFORMATION: A new booklet
“Lighting for Industrial Plant
Protection” outlines principles
to be followed and shows vari-
ous types of G-E outdoor units.
W rite Graybarfor GEA-3640A.

NEW YORK, N.
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WASHINGTON Atk on

the patent
system do not place that system in immediate peril
(p. 90), but manufacturers will do well to maintain
constant vigilance against future attempts by its
enemies to obtain adverse legislation. “Unquestion-
ably the patent system is one of the foremost factors
in the development of the United States as an in-
dustrial power,” says E. L. Shaner, Stee1’s editor-in-
chief (p. 79). Contract renegotiation act, loosely
drawn and hurriedly passed, is hurting some war
contractors (p. 92). It whipsaws manufacturers be-
tween the two parts of the program to prevent prof-
iteering— renegotiation, and income and profits tax
laws. Public Contracts and Wage-and-Hours divi-
sions in the Department of Labor have been con-
solidated to facilitate administration of both and to
save employers vexatious delays in dealing with two
inspectors (p. 93).

ENGINEERS ;"J?proﬁc,tion

gives timely significance to the Association of lron
and Steel Engineers’ annual meeting in Pittsburgh.
Sept. 22-24 (p. 131). Of special interest to the en-
gineers are the following articles in this issue: Roy
M. Walker’s description of instruments for aiding
blast furnace production (p. 134); T. B. Montgom-
ery’s discussion of a control method for electric arc
furnaces (p. 145); M. J. Wohlgemuth’s points on
maintenance of electrical equipment in steel plants
(p. 153); details of how a blast furnace foundation
was poured through a 400-foot pipe line (p. 159);
J. D. Keller’s study of roll pressures in rolling strip
steel (p. 160); Scott D. Baumer’ analysis of uses of
hardsurfacing and building-up worn parts (p. 170).

PRODUCTION °m 7t5l>"
nt o the

ce
country’s finished steel output of 5,300,000 tons
monthly now is going directly into war equipment,
and the remainder to essential industries p. 82). Steel
ingot output in August (p. 83) was third highest this
year, having been exceeded in March and May, also
31-day months. For the first time since October,
1941, plate production in August failed to show
an increase over the preceding month (p. 83). Con-
struction of cargo vessels is expected to reach the
three-a-day goal in September; the total for August

September 14, 1942

HIGHLIGHTING

this issue of

was 86 (p. 104). Eugene Caldwell tells how to ob-
tain figures to measure production achievements,
(p. 118); and how they may be used to promote
enthusiasm for increasing production by proper pre-
sensation in charts, easily understood.

L A B O R The ban on penalty rates (p. 88)

was generally interpreted last
week as a step in general wage stabilization, and
evidence of the President’s determination to curb
inflation. By the end of 1943, 30 per cent of work-
ers engaged in war production will be women (p. 88).
Labor-management committees have now been estab-
lished in 1300 manufacturing plants.

C AIWA C Steel production may fall
OM LV 5,000,000 tons below ca-
pacity this year due to the scrap shortage, and a more
vigorous campaign is organized (p. 80), with the
Scrap Institute’s resources pledged to aid the gov-
ernment’s agency, War Materials Inc. By the mid-
dle of 1943, enough detinning plants will be in opera-
tion to supply 5000 tons of pure tin.

M A R K E T S Maximums for high-

alloy castings will be
based on prices for which these products were sold
during Oct. 1-5. Wholesalers of wire, cable and
accessories now are covered by a Revised Price
Schedule No. 82 (p. 106). Steel consumers under
PRP are awaiting their allotments for fourth quar-
ter, due this week. Lend-lease requirements for
Great Britain and colonies are estimated at 650,000
net tons monthly (p. 201).

TECHN'CAL P. R. Kalischer

describes (p. 110)
a new dew-point indication system that can be used
to measure accurately and control the atmosphere
of heat-treating furnaces. A new type of electronic
tube is the heart of the system. In Section 16 of
the forging series, Professor Macconochie delves into
the design and construction of forging hammers (p.
112) at Chambersburg Engineering Co. Since opera-
tion of the hammer tends to destroy it, a number of
unusual problems are considered.



Steel Companies

Contribute $1,500,000 To Get Scrap

The seriousness of the scrap situation is perhaps best indicated by the extent to
which the steel companies themselves are going in a desperate attempt to obtain
more scrap. We are contributing $1,500,000 (other industries $250,000 be-
cause other metals, rubber, etc. are to be included) to a total fund of $1,750,000
for a nation-wide educational program sponsored by the War Production
Board and over the signature of the American Industries Salvage Committee.

The steel companies have also converted a very large portion of their current
advertising to the subject of scrap collection. In addition to the promotional
campaign a large number of steel men have been assigned to the task of
scouring the country for scrap in cooperation with scrap dealers.

Here at Inland we are making a substantial contribution to the general cam-
paign and are also devoting a major portion of our own advertising to the task
of getting in more scrap. But the scrap situation is so critical that we are taking
many other steps in an effort to keep our furnaces operating at top capacity.

Inland lake freighters are breaking records and extra freighters have been
leased to bring down more ore from our mines to the north. New blast furnaces
are being rushed to completion so that we will be able to make more pig iron
and use less scrap.

But the situation still remains critical. So we cannot urge you too strongly to
recheck your scrap situation—not just production scrap but the frames of old
buildings, old machines, tools, dies, parts, etc. It is only with this additional
material that we can make enough steel to assure Victory.

Please act today—tomorrow may be too late!

INLAND STEEL COMPANY

38 S. Dearborn St. < Chicago, Il

Sales Offices: MILWAUKEE e DETROIT « ST. PAUL e ST. LOUIS « KANSAS CITY

7S [-TEEZ



AS THE EDITOR VIEWS THE NEWS

September 14, 1942

Defend the Potent System!

On July 31, 1790, the first patent granted by the United States was issued
to Samuel Hopkins. It bore the signatures of President George Washington,
Secretary of State Thomas Jefferson and Attorney General Edmund Ran-
dolph.

The eminence of these signers could not soften the antagonism of the public
against patents. The people recalled the abuses of the monopolistic
features of patents practiced in England in the previous century. They were

prejudiced against the idea of patents.

But in time the public began to see that a properly administered patent
system was beneficial. Throughout the nineteenth century patents played
an increasingly important role in the development of the nation. Public
prejudice and antagonism changed gradually to understanding and appre-

ciation.

This is not surprising because the basic principle of the patent system is
sound. The government makes a deal with the inventor. It says, "We will
give you the exclusive right to manufacture and sell the product of your
invention for 17 years. In return you shall disclose the details of your
invention and shall allow the public unrestricted use of it after the 17-year

term has expired.”

Seven-eighths of the industrial enterprises of the country owe their existence
directly or indirectly to the miracle of this simple agreement. Unquestion-
ably the patent system is one of the foremost factors in the development

of the United States as an industrial power.

Notwithstanding this enviable record, the patent system has enemies now,
as in 1790. Ambitious detractors are bent upon tampering with it to get
at alleged violators of the antitrust laws. Monopoly looms big now, as it
did in England in 1623.

The character and significance of these attacks are outlined succinctly on
page 90 of this issue. Manufacturers should stand prepared to resist any
attempt to cripple this fine American institution. It is a national asset too

priceless to be sacrificed on the altar of aimless and bungling reform.

Editor-In-Chief
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SALVAGE

Scrap Drives

Intensified

WMI calls in professionals.
Imports from abroad Vvia
lend-lease ships proposed.

"Quit fooling" policy enunciated

WAR MATERIALS INC., the govern-
ment's agency for drawing out high-cost
scrap which cannot flow under present
price ceilings, will call in professional
assistance to help attain its goal of 5,-
000,000 tons “before the snow flies.”

J. M Hopwood, president of the hew
corporation, said the scrap industry’
would be called upon to do the job
and that there would be no interference
by “amateur” meddlers. Instructions will
be to get out the scrap regardless of
cost limitations.

Directors of the Institute of Scrap lron
and Steel Inc., 20 of whom are presi-
dents of local chapters, have pledged
their complete support to the WMI and
will energize all dealers in submitting
projects involving tonnages of scrap dor-
mant because of high cost of dismantle-
ment, freight and other factors.

This “quit fooling” policy of WMI
was enunciated coincidentally with other
phases of an intensified scrap salvage
drive. Some of these included:

Organization of steel salesmen of large
producers for the collection of scrap from
their regular customers, without dislocat-
ing the regular channels of scrap move-
ment. Salesmen are being assigned to
districts to prevent overlapping.

Enlistment by WPB Chief Donald M.
Nelson of newspaper editors and pub-
lishers to lead campaigns in their areas.
Mr. Nelson’s plea that the newspapers
not only publicize the necessity for
scrap but also supply the leadership for
organizing the drives in their communi-
ties was wholeheartedly accepted by the
publishers.

Announcement that detinning plants
operating at capacity could supply 297,-
000 tons of steel scrap and 3000 tons of
tin from old tin cans, if the cans were
delivered to the detinning plants. By
the middle of 1943, enough detinning
plants will be in operation to supply
495,000 tons of steel and 5000 tons of
tin.

Proposal by steel producers that ships

80
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SALVAGE

FROM OLD CANNON TO SHIP
PLATES IN 21 HOURS

Nine old cannon, from the Civil,
Spanish-American and first World
wars which had served as ornaments
in various spots in Gary, Ind., last
week were acquired by Carnegie-
lllinois Steel Corp. and converted
into steel ship plates within 21 hours.
Steps by which this conversion took
place are illustrated in the accom-
panying photographs, reading from
upper left to lower right:

Cannon before moving.

The first move.

"The last mile"—escorted to the
steel plant.

Cut up for the open hearth.

In charge buggies on way to open
hearth.

Furnace is tapped.

Ingot goes into soaking pit in the
slab mill.

Slab is rolled to make the plate.

Plate is placed in gondola car
ready to be shipped.

vised to haul lend-lease goods to England
haul scrap on return trips to compensate
for that lost by shipping ingots and semi-
finished steel to that country.

Intensification by the War Department
of its drive which in July and August
netted 65,000 tons of scrap metal. AlF
metal objects for which an absolute
need does not exist, such as rails, iron
lamp posts, spur tracks, iron guard rails,
are being collected. War relics, cannon
and cannon balls are being picked up
from Army posts. Former CCC camps
taken over by the Army also are sup-
plying a considerable tonnage.

Patriotic organizations which have
received relics for decorative or me-
morial purposes are being urged to turn
them back to the government, with the
promise that other and more recent me-
mentos will be given them when the
present war is over.

Seriousness of the situation is being im-
pressed on all concerned by steel pro-
ducers, WPB and the armed sendees.
11 W. Wolcott, president, Lukens Steel
Co., Coatesville, Pa., and chairman of
the industry’s salvage committee, told a
national meeting of newspaper editors
at Washington last week that steel ingot
production this year would fall 5,000,000
tons short of capacity.

A minimum of 17,000,000 tons of scrap
must be rounded up during the last half
of this year if steel mills are not to be
forced to shut down, Paul C. Cabot,

Page 216)



PRODUCTION

Three-Fourths of Steel Output

Used for Direct War Implements

MOKE than 75 per cent of this coun-
try’s finished steel output of 5,300,000
tons monthly is going into direct war use
and the remainder into essential indus-
tries such as railroads, machinery man-
ufacture, and the like, according to David
F. Austin, acting chief of the WPIi Iron
and Steel Branch.

Eight}’ per cent of steel is being de-
livered on ratings of A-l-a or higher.

Mr. Austin estimated 1942 output of
finished steel at 62,000,000 and ingot
production at 86,000,000. Current pro-
duction, he said, is far ahead of that of
the Axis countries, including the occupied
countries of Europe. Axis steel produc-
tion last year was about 74,000,000 tons.
The United Nations in that year con-
trolled 65 per cent of total output.

Where does 5,300,000 tons of steel
a month go?

Into tanks: It requires about 38 tons
to make a medium tank.

Into ships: Present goals are for 8,-
000,000 tons of dead-weight shipping
this year and 16,000,000 tons in 1943.

WOMEN WARRIORS WITH HELMETS SHARE

WORKERS at the Babcock & Wilcox Co.'s Barberton, O.,
burgee Sept. 2 for outstanding production of boilers
Women now are doing many of the jobs formerly done by

Maritime Commission "M"
for Liberty ships.

Each cargo ship of the Liberty type now
being made in quantity calls for approxi-
mately 4500 tons of rough steel.

Into planes: Big four-engine bombers
take 15 tons of steel each. Fighter
planes take 36 tons.

Into guns: Some antiaircraft guns
use up 14 tons of steel each; thousands
of rifles, machine guns, antitank guns,
and howitzers use steel, all the way up
to the giant 16-inchers that take 576 tons
of steel each.

Little Left for Civilian Needs

In addition, thousands of tons are go-
ing into naval ships, land transport, am-
munition and bombs, miscellaneous fight-
ing equipment for the armed forces, bar-
racks, airplane hangars, industrial plants
to produce munitions, and for lend-lease.

Many essential civilian industries, such
as farm machinery, petroleum, utilities,
and others, are not getting much steel
now, but they must have some, Mr.
Austin pointed out.

"The problem of steel, then, is one of

IN HONORS

works received the

men, and are shown here rejoicing over the award
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proper scheduling and planning in order
to come out even on a well-balanced war
production program, based upon the
amount of material available. We want
to make just as many tank guns as we
need for tanks, no more and no less.
And that goes for everything else.

“Scheduling has been a tough prob-
lem so far. After Pearl Harbor we roared
out to make all of everything we could.
We stopped the production of civilian
articles so there was plenty of steel
available for every factory for a while.
Now the time has come when the pro-
gram must be brought into balance. It’s
just now that we must make our five mil-
lion tons of production fit a demand of
around nine million tons a month.

“One important reason the program
is out of balance is that the resourceful-
ness of American industry, when sent
to war, could not be foreseen. This
country had had no experience in fab-
ricating implements of war. We did not
know what our production men could do
until they got to doing it.

“Today our factories are turning out
some parts faster than anyone dreamed
it could be done a few months ago.
Rifling a gun barrel is one of the most
delicate machining tasks of all. It now
is being done in one-thirtieth of the time
it took a few months ago. It used to take
more than 6 hours to counterbore 280
holes in the crankcase of an aircraft en-
gine. It’s being done now in 65 min-
utes.

“The residt is that we have a capacity
to ‘chew up’ steel faster than we can
make it. Unfortunately, we can-
not make the ‘chewing up’ capacity the
yardstick for war production. Steelmak-
ing capacity has to be that yardstick be-
cause it cannot be increased as rapidly as
can the plants which consume steel.
That is why some plants operating on
war contracts have had to slow down
at times for lack of material. . .

Projected Increases Are Problem

“The projected increases in steel out-
put over our present high tonnage pre-
sent a problem. The steel industry is op-
erating currently at more than 97 per
cent of capacity and has been over
90 per cent for two years. No more steel
can be turned out without new open
hearth, bessemer or electric furnaces in
which to make it. These are huge, in-
tricate affairs that consume large quan-
tities of time, and steel, in the making.
But that is just a part of the problem.

“We must mine more iron ore, anti
build more ships to haul that ore from
the Mesabi range in northern Minne-
sota down the Great Lakes to the steel
mills.  We must build more blast fur-
naces to produce the pig iron from which

/ITEEL



steel is made. We must produce more
coke to use as fuel in the refining proc-
ess. We must find more and more steel
scrap, collect it, and get it to steel mills
as rapidly as possible. All of these steps
are necessary to keep our huge steel
output operating at record levels.”

Largest Tonnage of

Ingots for August

STEEL in"ot production in August to-
taled 7,233,451 net tons, largest August
figure ever reported. This exceeded by
almost 100,000 tons the 7,148,824 tons
made in July and compares with 6,997,-
496 tons in August, 1941.

The August output, however, was sur-
passed twice this year, in March, when

STEEL
Estimated Production—Al
-Open Hearth— BesSem er----mmmmmmmmm E
Per cent Per cent
Net of Net of Net

tons  capacity tons

Based nil Reports by Companies which In 1941 made 98.8% of the Open Hearth,

capacity  tons

the all-time monthly record of 7,392,911
tons was established, and in May, when
7,386,890 tons was produced.

During August the steel industry op-
erated at an average of 95.4 per cent of
capacity, compared with 94.5 per cent in
July and 95.6 per cent of a substantially
smaller capacity in August, 1941. An
average of 1,632,833 tons of steel was
produced per week, against 1,617,381
tons per week in July and 1,579,570 tons
per week in August, 1941.

Steel plate shipments failed to set a
new monthly record in August for the
first time since October, 1941, according
to WPB Iron and Steel Branch tabula-
tions.

August shipments were 1,097,868 tons
as compared with 1,124,118 in July. The
drop was caused by a flood at the Lukens
Steel Co., Coatesville, Pa., which cur-
tailed sharply the output.

Plates produced on strip mills con-

INGOT STATISTICS

. Calculated
Il Companies - weekly  Number
lectrlc------ Total— produc- of
Per cent Per cent tion, all  weeks
of Net of  companies in

capacity tons  capacity Nettons month

100% of the

Bessemer ami 87.8%, of the Kleelrlc Inant and Steel for Castlnas Production

1942
Jan. .. 6,328,128 954 490,864 86.0 305930 963 7,124922 917 1608335 4.43
W S B GED ED a0 Bt sliR w0 lmBl 4N
., 6574, . | ; | . 392, 2 1,668,829 4.
Istquar 18,694,642 97.0 1,437.701 86.7 906,546 983 21.038,880 96.3 163509*1 12.86
arll. 6,346,707 98.8 454,583 822 321,023 1044 7,122,313 97.7 1,660,213 4.29
Jun)é - 6600376 995 454,054 795 332460 1047 7,386,890 982 1667.470 4.43
June 6,247,302 972 452,518 81.8 322,335 104.8 7022155 964 1.636.866 4.29
nd qtr 19,194,385 985 1,361,155 812 975818 104.6 21531358 97.4 1654985 13.01
Isthalf 37,880,027 97.8 2,798,856 83.9 1,882,364 1015 42,570,247 96.9 1645545 2587
%y 6,350,047 957 453684 796 345093 96.3 7,148,824 945 1,617,381 4.42
9. 6420496 96.6  467.313 81.8 345642 96.3 7,233,451 954 1,632,833 4.43

Based on Reports hy Companies which in 194! made 985»; of tlie Open Hearth, 100% of the
1041 Bessenily and 87.8% of (he Electric Injfot and Steel for Oustings Production
Jan. .. 6274780 990 451,806 76.0 195766 89.1 6,922,352 96.8 1,562,608 4.43
Fab. . 5669425 991 378536 705  182:393 91.9 6,230,354 965 1557.589 4.00
Mar. . 6457611 1019 460225 774 206137 938 7124003 996 160S127 4.43
1stquar 18,401,816 100.1 1.290,567 74.8 584,296 91.6 20,276,709 97.7 1,576,727 12.86
April.. 6,137,613 1000 395056 68.6 221,510 1041 6,754,179 97.6 1574401 4.29
May .. 6,362,245 1004  444.079 747 238241 1084 7044565 985 1590195 4.43
June . 6.09S,171 994 458848 797 235732 1108 6792751 981 1583392 4.29
2nd qtr 18,598,029 100.0 1,297,983 743 695483 107.8 20,591,495 98.1 1,582,744 13.01
Ist half 36,999,875 100.0 2.588,550 74.6 1,279,779 99.7 40,868,204 97.9 1,579,753 25.87
;\My-- 2832%88 944 489297 850 237,827 857 6,812,224 933 1541227 442
Sug--- banos 966 495761 859 257,382 9216 6,997,496 956 1579570 4.43
ept.., 6,054, 969 500,768 89.8 256568 955 6,811,754 96.3 1591531 4.28
3rdqtr 18383871 960 1485826 86.9 751,777 912 20,621,474 951 1.570,562 13.13
9 nws. 55,383,746 98.6 4,074,376 78.6 2031556 964 61,489,678 96.9 1,576,658 39.00
5el- 6,423,329 994 533060 924 279,679 100.6 7,236,068 98.9 1,633,424 4.43
£&*e 6,191,679 990 488822 875 277,384 1030 6,960,885 98.2 1622584 4.29
.. 6,387,865 990  481.813 837 280,637 1012 7150315 97.9 1,617,718 4.42
mthqtr, 19005873 991 1503695 87.8 837,700 101.6 21,347,268 98.3 1.624,602 13.14
Total.. 74389619 988 5578071 809 2,869,256 97.0 82,836,946 97.3 1,588,741 52.14

% of capacity operated in the first six months of 1941 are calculated on weekly

49,603 net tons elec-

trir ino i tunsupen nearin net tuns ufssemei 3.
ti lain  anc* S'ce™ "or castings, total 1,613,892 net tons; based on annual capacities as_of Dec.
iiet tnn i fO,0'vs: Open hearth 74,565.510 net tons, bessemer 6,996,520 net tons, electric 2,586,320
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The ] weekly
electric
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tons R i Jicrtiui net ions, Bessemer nei iuiis, eiectnc 0,io0i,510 net
cam'piiifl ? AUY the ﬁercenta%es of capacity operated are calculated on weekly
lhint« £00.714 net tons open hearth, 128,911 net tons bessemer and 81,049 net tons electric

hearth toee;iSSuior castin8S, total 1,710.674 net tons: based o

annual capacities as follows: Open

n
<»-47230 net tons, bessemer 6,721,400 net tons, electric 4,225,890 net tons.
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tinned to gain in August, shipments be-
ing 551,959 tons compared with 550,537
in July.

In spite of the accident which set
August shipments back its record is still
second high for 11 months. October,
1941, shipments were 593,152 tons.

Inland Reports Records
In Plate, Merchant Mills

Indiana Harbor plant of Inland Steel
Co. has made a new 8-hour record for
its 100-inch platp mill, and new 24-hour
and 8-hour highs for its 14-inch merchant
mill.

From 4 p. in. to midnight Aug. 13, the
100-inch  mill produced 1.94 per cent
more steel plate than it had previously
in a like period. The former high was
reached Nov, 5, 1941. The new record
production was for use in helium tanks.

The 14-inch mill, rolling 1%-inch
squares, exceeded its former 24-hour
record by 6.18 per cent Aug. 19 and
at the same time went above its previ-
ous 8-hour mark by 3 per cent. The
latter was bettered, however, the next
day when the former high was surpassed
by 6.2 per cent.

Inland also announced shipment Aug.
17 of a full trainload of bomb steel, con-
siderably above any former comparable
shipment by the company.

Armco Sets Sixth
Monthly Pig Iron Mark

For the sixth successive month, Ham-
ilton, O., blast furnaces of American
Rolling Mill Co. set a new tonnage record
in August, 494 gross tons higher than in
July, The furnaces in August poured
6079 tons more than in December, 1941,
which was the peak before the record-
breaking production started. Actual ton-
nage exceeds rated capacity by several
thousand tons.

Norton furnace of American Bolling
Mill Co., at Ashland, Ky., broke its pro-
duction record in August for the third
successive month. The stack is not
large and is an old furnace, and new
records arc the result of teamwork
among the employes.

Republic's 8-Month Electric
Steel Output Exceeds All 1941

During the first eight months of 1942
Republic Steel Corp. produced more
electric furnace alloy steel than in all
1941. Monthly average was substan-
tially larger than the corporation’s total
annual output a few years ago. Output
has doubled annually for several years.
New facilities will he completed in a
few months, increasing capacity.
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PRODUCTION

PRODUCTION of open-hearth, bessemer and electric furnace ingots last week
continued at 98 per cent of capacity. Three districts advanced, three declined and
six were unchanged. A year ago the .rate was 90% per cent; two years ago it was
98 per cent, both computed on the basis of capacity as of those dates.

Chicago — Production held at 101%
per cent, with no open hearths idle for
lack of scrap. Two Inland Steel Co. units
down part of the preceding week have
resumed on better supply.

Detroit — Gained 7 points to 93 per
cent, the highest since June. Only two
open hearths were idle, under repair.

Cincinnati — Dropped 4 points to 91
per cent, one open hearth being taken off
for repairs.

St. Louis — Held steady at 95% per
cent. For the first time in 50 years Gran-
ite City Steel Co. operated its open
hearths on Labor Day.

Pittsburgh — Advanced 1 point to 95
per cent, the holiday having no effect on
production.

Wheeling — Declined 3 points to 80
per cent.

Buffalo — Unchanged at 90% per cent,
with no interruption for Labor Day. Of
43 open hearths, 39 are operating.

Cleveland—Removal of an open hearth
by one interest and slight changes by
others gave a net drop of 2 points, to
94% per cent.

Central eastern seaboard— Maintained
an unchanged rate of 95 per cent as
scrap receipts continued sufficient.

Birmingham, Ala. — With 23 open
hearths in production the rate was held
at 95 per cent.

New England — With all but one
small open hearth in production the rate
advanced-3 points to 95 per cent.

Youngstown, O. — Production con-
tinued unchanged at 97 per cent, with
77 open hearths and three bessemers ac-
tive, the Labor Day holiday having no
effect on steel output. Schedule for this
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week is for the same rate. Relighting
of two blast furnaces about Oct. 1 is ex-
pected to relieve the iron situation.

Republic Steel Awaits WPB

Action on Sponge Iron Plant

Officials of Republic Steel Corp,,
Cleveland, last week awaited approval
of the War Production Board to begin
construction of a sponge iron plant at
its Youngstown property. Plant would
be located near its by-products coke
ovens to insure sufficient supply of gas
for the reduction process. Ore concen-
trates from Republic’s Port Henry, N. Y.,
mines would be used. An allowance of
3275,000 to $300,000 for construction
has been suggested.

Charles M. White, vice president in

U.S. Steel's Shipments

(Inter-company shipments not included)

Net Tons
1942 1941 1940 1939

Jan. 1.738.893 1.682,454 1,145592 870.866
Feb. 1,616.587 1.548.451 1,009,256 747.427
Mar. 1,780.938 1,720,366 931,905 845,108
Apr. 1.758.594 1.687.674  907.904 771,752

ay 1,834,127 1,745,295 1.0S4.057 795,659
June 1,774.068 1,66S.637 1.209.6S4 807,562
July 1,765,7*19 1,(566.667 1.296.SS7 745,361
Aug. 1.785.650 1,753,665 1,455.604 885.636

8 mo  14.057,90613,473,209 9.040,SS9 6,469,40-1

. 1.392,838 1,086.683
1,501.279 1.572.40S 1,345,855

NOV..ooiereiiiinne 1,624,156 1,425.352 1.406.205
Dec. 1,846.036 1,544,623 1,443,969
Total, by

Mos 20,458,937 14,976,110 11,752,116
Adjust-

MENt e 137,639  *44,865
Total 15.013,749 11,707.251

tincrease. *Decrease.

District Steei Rates

Percentage of Ingot Capacity Engaged in
Leading Districts

Week Same

ended week
Sept. 12 Change 1941 1940

Pittsburgh 95 -f 1 99 87
Chicago ... 101.5 None 101 975
Eastern Pa. .. . 95 None 95 905
Youngstown . 97 None 98 86
Wheeling .... 80 — 3 94 98
Cleveland .. . 945 — 2 92 89
Buffalo 90.5 None 90.5 90.5
Birmingham . 95 None 95 93
New England 95 + 3 90 75
Cincinnati 91 — 4 89 82
St. Louis . . . 955 None 98 80
Detroit  ......... 93 -f 7 94 95
Average ... . 98 None °96.5 °93

°Computed on basis of steelmuking capacity
as of those dates.

charge of operations, said WPB had re-
ferred to a committee the company’s
application for building as an experiment.
No action will be -taken without the com-
mittee’s approval.

Pipeline To Be Built
Of Second-Hand Pipe

Plans for construction of an 8-inch
pipeline from Tiffin, O., to a point near
Akron were announced last week by Sec-
retary of Commerce Jones. Line, will be
financed by Defense Supplies Corp. and
will he built of used pipe.

It will link systems of the Shell Qi
Co. and Standard Oil Co. of Ohio for
the movement of oil to Newark, N. J

Steel Corp. Shipments

Set August Record

Shipments of finished steel by the
United States Steel Corp. in August to-
taled 1,758,650 net tons, largest August
volume in its history. This was an in-
crease of 22,901 tons over the July pro-
duction of 1,765,749 tons and of 34.985
tons over August shipments of 1,743,660
tons in 1941.

For eight months ended Aug. 31 ship-
ments totaled 14,057.906 tons, a new
record for that period, comparing with
13,473,209 tons shipped in the corre-
sponding period last year.

Launching the third phase of its “Beat
the Promise” war production drive, RCA
Mfg. Co. Inc., Camden, N. J., Ol Sept. 13
held a War Show and rally for employes
in that city. There were demonstrations
by the 104th cavalry' of bayonet practice
and drills, motorcycle and tank maneu-
vers, a horse race and dive bomber ex-
hibition.
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LeBlond's Second
War-Time Distinction

SECOND time in its history, R. K
LeBlond Machine Tool Co., Cincinnati,
last week received official recognition
from the government for war service in
production of machine tools. In World
War | the company received the Dis-
tinguished Service Award. In a ceremony
last Wednesday it received the Army-
Navy “E” award.

Honor guests, present before the en-
tire personnel of the company, included:
John W. Bricker, governor of Ohio;
James Garfield Stewart, mayor of Cin-
cinnati; Allen C. Roudebush, mayor of
Norwood, O.; Brig. Gen. William Ord
Ryan, Commanding General, Army Air
Forces, First Concentration Command;
and Lieut. Com. William C. Duval, U. S.
N. 11

General Ryan presented the flag to
Richard E. LeBlond, president of the
company. Lieutenant Commander Du-
val presented the lapel buttons, and
these were received in behalf of the em-
ployes by Joseph Libbee, chairman of
the executive committee, Independent
Employes Organization. llenry C. Picric,
secretary and sales manager of the com-
pany, was master of ceremonies. Occu-
pying a place of honor on the platform
was Richard K LeBlond, founder of the
company and now chairman of the board.

A stirring feature of the ceremony was
the unveiling of a huge painting repre-
senting co-operation between the men
who make the tools of war and the

ARMY-NAVY AWARDS

Guests of honor at Le Blond Army-Navy “E’ ceremony, left to right: Brig.' Gen;

William Ord Ryan; Lieut. Comm. William C. Duval; John W. Bricker, governor of

Ohio; James Garfield Stewart, mayor of Cincinnati; Richard K. Le Blond, founder
and hoard chairman; and Richard E. Le Blond, president of the company

armed forces which use them. This
served as a background to the speakers’
platform.

Following the presentation ceremony,
reception and dinner were held at the
Queen City Club. Several speakers here,
including the mayor of Cincinnati, paid
tribute to the high esteem in which the
LeBlond family and company are held
by the citizens. The elder LeBlond ac-
knowledged this tribute briefly with

A prized possession: E. P. Bullard, president, Bullard Co., and Vincent Hughes,
representing the company’s employes, exhibit the Army and Navy “E” at colorful
ceremony

September 14, 1942

deep feeling. Guest speaker of the eve-
ning was Eldridge Haynes, publisher of
Modern Industry, who reported on his
recent trip to England and Scotland
where he visited leading plants.

Planes Wing Over

Bullard Ceremony

WHILE asquadron of warplanes roared
overhead, a large delegation of Army
and Navy officers, civic and business
leaders assembled Aug. 24, on a high
platform at the side of the nearest sec-
tion of the Bullard Co.’s machine tool
plant in Bridgeport, Conn. Before the flag-
draped platform were hundreds of Bul-
lard workmen and a large number of
invited guests. At 4 o’clock sharp, as
the program went on the air over a
national radio hook-up, Grace Moore,
opera star, stepped to the front of the
platform and sang the National Anthem.

Such was the prelude to the ceremony
of awarding the company the Army-
Navv “E” for increasing over and over
again its output of vertical turret lathes
and Mult-Au-Matics—both of vital im-
portance to the war effort.

Following an address by Jasper
McLevy, mayor of Bridgeport, Col. F. 11.
Payne was introduced by George S.

(Please tum to page 214)
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MEN of INDUSTRY

('lS))

William A. McKinley

WILLIAM A. McKINLEY, formerly
chief sales engineer, Midland Steel Prod-
ucts Co., Cleveland, has been elected vice
president in charge of manufacturing and
sales, and R. C. Artner, treasurer, has
been elected vice president in charge of
all financing and accounting. Mr. Mc-
Kinley succeeds the late Gordon Stoner.
Except for a brief period when he was
in business for himself, Mr. McKinley
lias been associated with Midland since
its organization. His work with Mid-
land has been in engineering and sales
capacities. Mr. Artner has also been
associated with Midland since its incep-
tion. He was elected treasurer in 1939.

—0—

J. E. White, former vice president,
R. C. Larkin Co., Chicago, has been ap-
pointed project manager for Kropp Forge
Co., Chicago, and its new subsidiary,
Kropp Forge Aviation Co. Mr. White
will he in charge of construction of the
new plant.

J. H. Lund, the past several years
associated with the. sales organization of
Kropp Forge, has been promoted to vice
president. Budd Il. Gebhardt has joined
the company as production engineer. He
formerly was associated with Goss Print-
ing Press Co. in a similar capacity. I, G.
Moore has been added to Kropp Forge
Co.’s stall in the position of personnel
promotion director.

W. G. McFadden lias been appointed
acting manager of Allegheny Ludlum
Steel Corp.’s Chicago office. He re-
places P. E. Floyd, now serving with
the government.

John K. Colgate has been named vice
president and treasurer. Tyson Bearing
Corp., Massillon, O.

R. R. Higgins, formerly secretary-
treasurer, Standard Tool Co., Cleveland,
has been elected president. E. E. Weg-

J. E. White

man has been elected secretary, and
J. W. Bremer, treasurer. W. P. Boss,
present sales manager, will he elected
'ice president at the next stockholders'
meeting.

H. C. McKean has resigned as general

manager and will retire because of ill
health.

Irwin A. Marshall has joined the con-
tact engineering staff of Foote Bros.
Gear & Machine Corp., Chicago, and will
represent the company in the Cleveland
and northern Ohio territory. A resident
of Cleveland for 30 years, Mr. Marshall
lias been serving the past 12 years
in Ohio and the Central states as
a sales engineer and specialist on speed
reducers, couplings and gears.

William A. Bates, works manager of
the Long Island division of Brewster
Aeronautical Corp., Long Island City,
N. Y., has been elected vice president
in charge of all manufacturing.

Arthur W. Thomas, sales manager,
construction machinery division, Chain
Belt Co., Milwaukee, has been appointed
consultant for the Construction Machin-
ery Division, War Production Board.
Mr. Thomas has been associated with
Chain Belt’s engineering and sales staffs
15 years.

W. W. Castleberry, formerly service
supervisor at the Miami, Fla., office of
Graybar Electric Co., has been named
acting sendee manager at Jacksonville,
replacing A. W. Palin Jr., who has been
granted leave of absence to take up
active duty as a captain in the United
States Army Air Corps.

_0___

David G. Fleet, general manager of
Consolidated Aircraft Corp., San Diego,
has joined Vultce Aircraft Inc., Downev,

Irwin A. Marshall

F. Lloyd Woodsido

Calif., as executive vice president. lie

will also act as direct assistant to G. M

Williams, vice chairman of Vultee.
—0—

F. Lloyd Woodside has been named
president, Park Chemical Co., Detroit,
succeeding his brother, William Park
Woodside, who has been president of
the company since its organization in
1911 and now becomes chairman of the
board. The past six years F. L. Wood-
side has been active with the metallurgi-
cal research division of Climax Molyb-
denum Co., leaving this connection to
assume management of Park Chemical.

—0—

A. G. York has been appointed vice
president in charge of sales, Watson-Still-
man Co., Roselle, N. J. R. W. Dinzl
has become vice president in charge of
engineering; F. H. Stillman, assistant to
the president and assistant secretary,
and William Weidt, assistant secretary.
J. C. Grindley, formerly sales manager
of the hydraulic division, has retired be-
cause of ill health.

O___

Glenn E. Kelso has been appointed
superintendent of manufacturing at the
Fort Wayne, Ind., plant of Farnsworth
Television & Radio Corp. Mr. Kelso
has served in an executive capacity in
the manufacturing division of the com-
pany since its inception and served with
the predecessor organization in various
supervisory capacities since 1929.

D. A. Sherick, formerly associated
with Weirton Steel Co., Weirton, M
Va., has joined the metallurgical staff of
Babcock & Wilcox Tube Co., and will
be production metallurgist of the Welded
Tube Division, Alliance, O. Mr. Sherick
is a graduate of Case School of Applied
Science, Cleveland.

M. L. Samuels, formerly of Rattelle
Memorial Institute, Columbus, O., has
joined the metallurgical staff of Babcock
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& Wilcox Tube Co., Beaver Falls, Pa.,
as research metallurgist. lie is a graduate
of Peabody College and Harvard Grad-
uate School.

O. F. Seidenbccker, vice president,
Wisconsin Steel Works, division of In-
ternational Harvester Co., Chicago, was
honored by his associates Sept. 9, on the
occasion of his 30 years’ service with the
company.

_0_

Albert S. Glossbrenner has been ap-
pointed superintendent, Brier Hill plants,
Youngstown Sheet & Tube Co., Youngs-
town, O. He succeeds the late Clifton
W. Edwards. He joined the company
in 1935 as assistant superintendent of the
hot strip mill, and two years later be-
came superintendent.

John S. Stanicr, associated with
Youngstown Sheet & Tube since 1933,
has been appointed superintendent of the
hot and cold strip mills at the Campbell
plants. He formerly was superintendent
of the cold strip and sheet mills.

C. L. Clark, associated with Westing-
house Electric & Mfg. Co. 13 years, re-
cently as control specialist at the Cin-
cinnati ofTice, has been appointed sales
engineer at the Cleveland office of
Wheelco  Instruments Co., Chicago.
Robert N. Miller, the past seven years

OBITUARIES . ..

Carl C. Gibbs, 60, president, National
Malleable & Steel Castings Co., Cleve-
land, died in that city, Sept. 9.

Bom in Rush county', Indiana, he re-
ceived his education in the Indianapolis
schools.

Ho joined National Malleable in the
sales department of the Indianapolis
plant in 1905. He then worked a year
in the shop and returned to sales, and
in 1919 became sales agent at Cleveland.
A year later he returned to Indianapolis
as branch manager. In 1929 he returned
to Cleveland as assistant to the president
and was elected president five years later.

Mr. Gibbs was a member and had
served as director of the American
Foundrymen’s Association, and was a
member of the Steel Founders’ Society
nf America, the Malleable Iron Re-
starch Institute and many other organi-
zations. He was assistant chief of the
-eveland district ordnance advisory
board.

_O_

C-.S. Lmdsay, 75, president, Heppen-
s‘all Co., Bridgeport, Conn, died Sept.

’In that c>tL.  Born in Pittsburgh, Mr.
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MEN OF

sales and service engineer for Mercoid
Corp. in Chicago, is now sendee engineer
with the Wheelco Cleveland office, while
Howard B. Jones has been employed as
sales and service engineer at the Chicago
office. He formerly was with McGraw-
Hill Publishing Co.

Charles H. Currier, vice president and
general manager, Boss Heater & Mfg. Co.
Inc., a division of American Radiator &
Standard Sanitary Corp., Buffalo, has
been elected a civil member of the
American Society of Naval Engineers.

Functional realignment of the execu-
tive stall of Bendix Aviation Corp. has
been announced by E. R. Breech, presi-
dent, at Detroit.

Charles Marcus, former group execu-
tive over eastern divisions, has been made
vice president in charge of engineering
throughout the corporation. D. O.
Thomas, former western group executive,
becomes vice president of manufacturing
in all Bendix plants.

Malcolm P. Ferguson, former general
manager of Bendix Products at South
Bend, Ind., succeeds Mr. Thomas as head
of the western group. Marvin A. Heidi
is his staff assistant in charge of indus-
trial relations, and also chairman of the
industrial relations committee for the cor-
poration.

Raymond P. Lansing, general manager

Lindsay had been associated with the
Heppehstall Co. the past 31 years.
_0_

Frank D. Gloser, 62, vice president
and general manager, Crawford Steel
Foundry Co, Bucyrus, O, died in Mar-
ion, O, recently.

John A. Howe, 55, executive vice
president, Truax-Traer Coal Co., Chi-
cago, died in that city’, Sept. 2. Asso-
ciated with the company since 1931, he
also was a director of Appalachian Coals
Inc, which he helped to organize, and
Bituminous Coal Research, Columbus, O.

_O_

John Goetz, 65, president, Goetz-Voss
Corp., Milwaukee, maker of stokers and
machine tools, died in Wauwatosa, Wis,
Sept. 2. He founded the company in
1929, after having been for many years
vice president and general manager of
the former Kempsmith Mfg. Co, West
Allis, Wis.

Gustav E. Hareke, 64, associated with
Air Reduction Sales Co, New York,
for 26 years, died Aug. 2, in that city.
Mr. Harcke joined Davis-Boumonville
Co. in 1916, and became associated with

INDUSTRY

of Eclipse Aviation and Pioneer Instru-
ment Division at Bendix, N. J., is named
head of eastern divisions, with G. R
Schenck, former acting manager of the
marine division, as stall assistant in charge
of industrial relations.

Arthur E. Raabc, formerly sales man-
ager ol Eclipse Aviation, becomes assist-
ant general manager of Eclipse-Pioneer,
with Kenneth MacGrath, formerly factor)’
manager, now also assistant general man-
ager.

Hugh Benet becomes general man-
ager of Bendix Radio Division at Balti-
more; N. B. McLean general manager of
the Philadelphia Division; G. W. Smith
Jr. general manager of the Marine Divi-
sion at Brooklyn and Norwood, Mass.

William L. McGrath is reappointed
vice president of Bendix Aviation Corp.
and general manager of Eclipse Machine
Division at Elmira, N. Y. T. W. Tink-
ham is named general manager of Bendix
Products at South Bend. He was for-
merly factory manager.

In co-ordinating widely diversified Ben-
dix engineering activities, Mr. Marcus
will be chairman of a new general en-
gineering committee, and also will di-
rect operations of the new devices and
patent group, assisted by L. A. Hyland,
formerly Washington representative of
Bendix Radio. A. A. Kucher is named
director of research, heading a new re-
search laboratory established in Detroit.

Air Reduction when it acquired Davis-
Boumonville. For many years he was
active in conducting liquid air demon-
strations, and in recent years devoted
his services to building up the engineer-
ing and data files of Airco’s general
library'.

Thomas A. Callaghan, 51, president,
Federal Pipe & Supply Co, Chicago,
died at Mancos, Colo, Aug. 21. Mr.
Callaghan’s first affiliation with Federal
Pipe was in 1923 as secretary; later as
vice president and general manager,
then as president.

_O_

William I1. Baltzell, 74, retired steel
company executive and chief construction
engineer for several steel plants in the
Pittsburgh district, died Sept. 2. He
entered the steel business as chief engi-
neer for the old Schoenberger works, re-
taining the position after the plant was
merged with American Steel & Wire
Co. He was also chief construction en-
gineer, Midland works of Pittsburgh
Crucible Steel Co. Mr. Baltzell was a
life member, American Society of Me-
chanical Engineers and Engineers Society
of Western Pennsylvania.
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Wage Premiums Hit

Anti-Inflation Snag

PROBABILITY that President Roose-
velt will issue an order outlawing all
wage and salary increases in war indus-
tries that exceed the “Little Steel” for-
mula was reported in Washington late
last week.

The “Little Steel” formula of the War
Labor Board provides that workers may
receive up to a 15 per cent increase over
their wage as of Jan. 1, 1941, to com-
pensate for an increased cost of living.

Reports that this formula may be ap-
plied generally to war industries were
circulated after the President by execu-
tive order had prohibited double or pen-
alty rates for work on Saturdays, Sun-
days and holidays, as such.

The latter order permits double rates
for a seventh consecutive day of work,
but not for any particular day of the
week as such. Days of the week lose
their identity for wage determining pur-
poses.

The ban on penalty rates was inter-
preted as a phase in the President’s ap-
parently growing determination to
achieve an anti-inflation program, as ex-
pressed in last week’s address to the na-
tion.

United Steelworkers Named
In Libel Suit by Falk Corp.

A $50,000 libel action against United
Steelworkers of America, CIO, was filed
last week in Circuit Court in Milwaukee
by Falk Corp. The union’ district di-
rector, a national field organizer and an
agent of the local were named in the
suit.

Ccompany alleged it was libeled in
a handbill “composed, distributed and
published” by the defendants in its plant,
which stated Falk Corp. tried "to con-
tradict the law of the land” and invoked
a rule against soliciting or canvassing
on company premises in an attempt to
stop the legal organization of its em-
ployes.

Labor-Management Committees
Organized in 1300 Plants

Labor-management committees to push
War Production Drives have been es-
tablished in 1300 American war plants,
WPB chairman Donald M. Nelson has
announced.

In announcing the names of the newest
100 plants, WPB led the list with the
J. L. Sparling Pulley Mfg. Co., Bay City,
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Mich. This is the two-man plant of “the

old gent and myself” that recently
achieved national fame (Steer, Aug.
31, p. 43). Mr. Sparling, the owner,

60, and his assistant, Percy Fogessonger,
79, are working 15 hours a day seven
days a week on war material.

In the thirteenth 100 plants appears
the name of the first major railroad to
inaugurate a War Production Drive—
the Illinois Central railroad. The rail-
road has 40,000 employes.

The Todd-Bath Iron Shipbuilding
Corp., South Portland, Me., and the
Mountain City Copper Co., Rio Tinto,
Nev., two important companies in two
critical fields of war production, also
appear on the new list.

WLB Applies "Formula" to Raise
Granite City Steelworkers' Pay

War Labor Board last week author-
ized a 44-cent per day wage increase
for 1500 employes of Granite City Steel
Co., Granite City, 111, approving an
agreement submitted by the company and
the United Steelworkers of America,
ClO.

Only one change in the agreement

was made by WLB. It ordered the in-
crease retroactive to Feb. 15, instead

of July 1, as previously agreed upon by
the union and management.

Hayward Neidringhaus, president, said
a proportionate cost-of-living pay in-
crease would also be given to about
300 clerical and olfice workers.

Women To Represent 30%
W ar Labor Force by End of 1943

Women’s Policy Committee to aid in
mobilizing women workers for the war
effort has been created by the War Man-
power Commission.

The new' committee will consider
questions of policy concerning the com-
mission’s program for recruiting and
training women workers, and will sub-
mit its recommendations to the chair-
man of the commission. It will also
work closely with the commission’s Man-
agement-Labor Policy Committee, which
advises the chairman on policy.

War production alone employed about
1,400,000 women last December. This
figure «'ill jump to 4,500,000 by De-
cember, 1942, and «'ill climb to 6,000,
000 by the end of 1943. By then, women
will represent at least SO per cent of
the labor force employed in war pro-
duction, according to Paul V. McNutt,
chairman of the manpower commission.

FROM OVERALLS TO HIGHEST HONORS

FORTY-FOUR years ago Theodore Trecker was working in overalls (arrow) in the
tiny shop which he and Edward Kearney had just opened in Milwaukee. Last

week the Army-Navy "E"

award was
Kearney & Trecker Corp., of which Mr. Trecker (inset) now is president.

presented to the 5000 employes of

Upder

Secretary of War Patterson congratulated Mr. Trecker "for accomplishing more
than seemed reasonable or possible a year ago"
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WPB-OPA RULINGS

PRIORITIES - ALLOCATIONS- PRICES

Weekly summary of orders and regulations issued by WPB and
OPA, supplementary to Prioritics-Allocations-Prices Guide as pub-
lished in Section Il of STEEL, July 6, 1942

M ORDERS

M-21-f (Revoked): Amior-piercing Shot Steel,
effective Sept. 3, 1942. Allocation of armor-
piercing and semi-armor-piercing shot steel
now covered in order M-21-a which provides
for complete allocation of all alloy steel.

M-72-a (Supplementary Order): Lead and Tin
Scrap, effective Sept. 2. Prohibits delivery
to or acceptance by a producer of steel or
iron of tinned serai). Provides that tin plate
clippings may be sold only to a broker or
dealer or to a detinning plant. Tinned scrap
must be sold only to brokers, dealers, muni-
cipal departments or agencies, buyers for
beverage bottlers, or to a plant engaged in
the precipitation of copper. Bottlers seeking
permission to purchase used cans must apply
to WPB on a certificate attached as Exhibit 1
to Order M-72-a. Producers of detinned
scrap located in counties in California, Kan-
sas, Missouri and Texas listed in the order as
schedule A may not deliver scrap except to a
plant engaged in the precipitation of copper.

M-126 (Amendments): Iron and Steel Use, ef-
fective Sept. 3. One amendment revises 30
items on List “A”, Supplementary List “A”,
and List "C”. The “A” lists comprise ar-
ticles which cannot be manufactured of steel,
except as outlined. List “C” is the Military
Exemption List, The other amendment adds
a number of items to List “C” at the re-
quest of the Army, Navy and Maritime Com-
mission.

M-226: Dichlorethyl Ether, effective Sept. 5,
1942, Prohibits delivery or use except as
specifically authorized by WPB. Authoriza-
ti%nerglay be requested on forms PD-600 and

M-227: Copper Chemicals, effective Oct. 1.
Provides for complete allocation control.
Deliveries of small orders may be made by
certification from purchaser to supplier. Lim-

Maritime Commission Aims
Towajd Greater Conservation

To consolidate efforts to conserve
critical materials, the Maritime Commis-
sion has established a Conservation Com-
mittee. Committee will co-ordinate con-
senation activities of the commission,
shipyards and subcontractors, and will
initiate investigations and formulate
plans looking toward a greater reduc-
tion in the use of rubber, copper, tin

and other strategic materials in ship con-
struction.

Establish New Specifications
For Government Buildings

Emergency specifications for the de-
Son, fabrication and erection of struc-
tural steel for buildings, to be applic-
able to all contracts let by the govern-
ment after Nov. 9] bave been established
> WPB. Use of the specifications,
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its on small deliveries are 450 pounds of
eopper sulphate, oxide, nitrate, and cyanide,
in any one month.

L ORDERS

L-5-d (Amendment): Refrigerators, effective
Sept. 5, 1942. Permits independent distrib-
utors with frozen stocks of gas and electric
refrigerators to release those which they had
on Feb. 14 through their normal distributive
outlets. Retail dealers holding gas refriger-
ators are permitted to sell those they had on
the same date upon consumer's certification
that he has no other refrigeration.equipment
at his disposal.

L-50 (Amendment): Telephone Industry, effec-
tive Sept. 7, 1942. Stops further installa-
tion of residence telephone extensions; pro-
hibits placing of open copper wire in local
exchange line plants; limits replacement of
equipment and facilities to the essential re-
quirements of maintenance, repair, or pro-
tection of existing service with certain excep-
tions; reserves certain facilities for war work,
public health, welfare, or security; limits ad-
ditions of telephone plant capacity; and re-
stricts use of copper or steel wire for plant
extensions.

L-126 (Amendment): Refrigeration and Air Con-
ditioning Equipment, effective Sept. 2, 1942.
Adds a schedule of specifications which lim-
its use of nonferrous metals, the weight of
ferrous metals and percentage of materials
which may be used as a coating or bonding
material in manufacture of coil or tube as-
semblies.

L-148: Telephone and Telegraph Equipment,
effective Sept. 7, 1942. Limits non-essential
production of wire telephone and telegraph
equipment.  Manufacturers, distributors and
dealers are prohibited from accepting any or-
der for the purchase or use of wire com-

which follow the policy stated in the
joint directive of wartime construction
made by the WPB and the Army and
Navy May 20 and the list of prohibited
items for construction work issued by
the Army and Navy Munitions Board
June 29, will result in savings of about
10 per cent of the structurais entering
into government buildings.

Specifications authorize an increase in
the stress allowances from 16,000 to 20,-
000 pounds per square inch to a manda-
tory' 24,000 pounds a square inch.

Overhead Traveling Cranes
Placed Under Allocation

Overhead traveling cranes have been
made subject to direct production super-
vision and allocation by the WPB.

General Preference Order M-225 pro-
vides production and delivery schedules
may be established by WPB and in such
cases, shall be maintained without regard

munications equipment that does not carry
a rating of A-7 or higher.

L-158 (Amendment): Automotive Replacement
Parts, effective Sept. 1, 1942. Provides that
manufacturers may schedule production as if
orders received by them had a rating of
AA-2X.

P ORDERS

P-129 (Amendment): Communications, effective
Sept. 7, 1942. Removes operators of wire
telephone communications systems from pro-
visions of P-129 and transfers them to the
maintenance, repair and operating supplies
provisions of P-130.

P-130 (Revision): Telephone Communications,
effective Sept. 7, 1942. Assigns to operators
an A-l-a rating for material required for con-
struction of facilities necessary to serve de-
fense projects bearing rating of A-l-c or bet-
ter.

PRICE ORDERS

No. 82 (Amendment) Wire, Cable and Cable
Accessories, retroactive to July 22, 1942. In-
cludes wholesalers in coverage or order, es-
tablishing Oct. 15, 1941, as base price date.
Simplifies the procedure for establishing new
price sheets and new standard estimating
procedures.

No. 214: High Alloy Castings, effective Sept.
2, 1942. Establishes maximum prices at lev-
els prevailing between Oct. 1-15, 1941. New
pricing provisions follow: (1)—For castings
of a design sold between July 15 and Oct. 15,
1941, maxima are the highest prices at which
the same quantity of the same design was
sold during that period. (2)—For castings
of designs not produced by the producer be-
tween July 15 and Oct. 15, 1941, but of a
design produced and sold commercially by
the industry since 1937, maxima are the base
schedules used by the Chemical Foundation
as a basis for minimum prices under its li-
censing agreements. (3)—For castings for
which no prices are established in the two
foregoing categories, maximum prices shall
be based on Oct. 1 to Oct. 15, 1941, cost fac-
tors and profit margins. Such prices are to
be submitted to and approved by the OPA.
Certain statements must be filed by produc-
ers of high alloy castings by Sept. 25, 1942.

to any preference ratings already as-
signed or hereafter assigned to particu-
lar purchase orders. Only specific direc-
tions of the Director General for Opera-
tions can alter overhead traveling crane
production schedules.

29,300,000 Pounds Immobilized
Copper Recovered by WPB

Transfers of copper from idle and ex-
cess inventories to producers needing
this critical metal for the manufacture
of war materials, is aiding many plants
to maintain schedules and, in many in-
stances is preventing complete shutdowns
when emergency shortages occur.

Inventory and Requisitioning Branch

of WPB has allocated 29,700,000
pounds of copper and copper base al-

loys from immobilized stocks to war
production channels through the WPB’s
copper recovery' program, instituted
eight weeks ago.
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Attacks on patent system, engineered largely by Department of

Justice antitrust division and three senators, excellent job of propa-

ganda, but system probably will be able to withstand assault

MANY manufacturing research organ-
izations, as attested by letters they have
sent to the editors of steel, have be-
come alarmed over recent attacks on
the American patent system. It may be
said at once that the present threat may
not be nearly as serious as seems to be
feared. The American patent system
is a robust system. It has been under
tire for many years but has never given
ground when it has been defended with
evidence of its benefits.

The latest chapter in the assault upon
the patent system began in the hearings
of the Temporary National Economic
Committee, when volumes of testimony
were accumulated without developing any
important proposals that had not been
heard years before. The antitrust divi-
sion of the Department of Justice devel-
oped this exposition with the thesis that
there is misuse of the patent system
to evade antitrust laws. This has since
been the burden of the Department of
Justice in its allegations in cases brought
in the courts and which are likely to
be contested for some time before there
are final decisions. Whatever these de-
cisions, it is to be remembered that
they relate primarily to the antitrust
laws.

The current attack on the patent sys-
tem, although appearing to come from
the Senate committee on patents, actu-
ally is being waged by three senators,
O’Mahoney, Lafollette and Bone, of
whom only Bone is a member and chair-
man of the committee on patents.

Would Mean Compulsory Licensing

These three senators in February
this year introduced a bill identified as
S. 2803. It contains some mysterious
draftsmanship. Its language would or-
dinarily be interpreted to give the Presi-
dent power during the war to issue
licenses under patents needed for war
production. It has been disclosed that
the language is intended to permit
anyone to use any patent relating to
the production of an article designated
as necessary for war purposes. This
would mean compulsory licensing on a
wide scale. All a patentee could do
would be to sue for reasonable com-
pensation.

The Senate patents committee is small,
even smaller than the committee on
printing. Its membership contrasts with
the 20 senators on the committee on
agriculture, 20 on the committee on

90

banking and currency, and so on. In
addition to the chairman, the mem-
bers of the patents committee are Sena-
tors Cotton Ed Smith, Pepper, Clark
of Idaho, Lucas, White and Danaher.
Some of these senators did not at first
pay much attention to what was going
on, so that much water went over the
dam before they took notice.

The committee began its hearings in
April with Arnold’s subordinates testi-
fying under subpoena. No attempt what-
ever was made to analyze the patent
system. The whole inquiry was aimed
at airing certain aspects of American-
German patent relationships and making
capital of them in an attempt to show
up the patent system in general in a
bad light. The hearings were all cx
parte and the defendants were not per-
mitted to cross examine. It constituted
a beautiful job of propaganda.

One of the purposes, at least of the
antitrust division, careful observers con-
cluded after studying the testimony,

Thurman Arnold

Head of the antitrust division, Depart-

ment of Justice. Recommended legisla-

tion for cancellation of patents found to

he used in violations of antitrust laws,

and led “propaganda" attach on patent
system

was to get American business more un-
der the thumb of the Department of
Justice.  Consent decrees that have
been engineered show that the depart-
ment wants to move into a supervisory
position wherever it can.

The purpose was made perfectly clear
at the end of July by Thurman Amold
himself. Reappearing for testimony at
the hearings, he recommended legislation
which would provide for cancellation of
patents found to have been used in
connection with violations of the anti-
trust laws—unless in advance the pat-
entee had disclosed to the Antitrust
Division the manner in which they pro-
posed to use their patents. Senator
Lucas, of lllinois, has since introduced
these proposals as a bill, which has
thus been formally added to tire aggre-
gation of measures before the Patents
Committee. This bill is identified as
Senate Bill 2730.

During the hearings at the end of
July, incidentally, the question was
raised as to why tire legislation pro-
posed by the Department of Justice
did not contain any provision for just
compensation to patent holders. On
this point a department attorney stated
that it was not prepared to go on
record as admitting a patent has prop-
erty rights.

Just as the situation was getting
pretty hot and disagreeable, the com-
paign struck a snag. There was an
executive session of the Senate com-
mittee on patents—and at this meeting
all the members were present. Just
what happened has not leaked out
but it soon seemed evident that the
Bone-O’Mahoney-Lafollette-Arnold quar-

tet had been slapped down.
Bill Faces Formidable Barriers

For any measure of success in legis-
lating tire propaganda against the patent
system for which the Senate patents
committee has been furnishing a sound-
ing board some formidable barriers
would have to be overcome. It would
not only have to obtain support from
a majority of tire Senate committee
and pass tire Senate, but would have
to undergo the realistic examination
which tire House committee on patents
undoubtedly would give.

One factor that is encouraging to all
friends of tire patent system is tire caliber
of the nren appointed by President
Roosevelt, on Dec. 13, 1941, to con-
stitute tire National Patent Planning
Commission. This commission was ap-
pointed to study the patent system to
find if it is furnishing encouragement
to invention and whether the efficiency
of the system can be increased. Ths
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AMERICAN MONORAIL EQUIPMENT

TURNS BACK-BREAKING HANDLING
INTO FINGER-TIP HANDLING

Here are photos of two plants that have recently installed
American MonoRail Overhead Handling Equipment. In
both of these plants, tons of sheet steel are handled as easily
as a small boy handles his electric train—with the same
finger-tip control. The handling of heavy loads has become

practically child's play. These two installations are typical
of hundreds of others that have solved their back-breaking

jobs with American MonoRail Equipment.

Today, production is handled with unheard of speed and
efficiency. American MonoRail Equipment is playing an
important part. An American MonoRail Engineer will gladly
explain the advantages of this equipment in your plant.
This service is without cost or obligation—furthermore, there
is no delay or shutdown during installation. Write today.

Push button switch controls Mono-Tractor, hoist
and special grab operation.

Five tons of steel travel overhead by finger-tip
control.

THE AMERICAN MONORAIL CO.

13102 Athens Avenue Cleveland, Ohio

September 14, 1942
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objective is to develop ways and means
now for speeding to a postwar recovery
after period of wartime economy has
come to an end.

Chairman of the commission is Charles
F. “Boss” Kettering, general manager
of the Research Laboratories Division
of General Motors Co., and director of
die National Inventors Council. An-
other, chosen for his “labor” back-
ground, is Edward F. McGrady, in
charge of labor relations for the Radio
Corp. of America, and director of R.C.A.
Communications, RCA Mfg. Co., Na-
tional Broadcasting Co. Anodier is
Francis 1. Gaines, president of Wash-
ington and Lee University. Another,,
chosen for his “agricultural” background,
is Chester G. Davis, president of' the
Federal Reserve Bank of St. Louis. Con-
way P. Coe, Commissioner of Patents, is
given a close relation to the commission
as its executive secretary.

System Still In Danger

At least some of these men are well
acquainted with the American patent
system and the results it has produced.
This summer they have brought in an-
other experienced man and made him
executive director of the commission. He
is Audrey A. Potter, dean of engineer-
ing at Purdue University.

The foregoing summary is not intend-
ed to lull anybody to sleep. There will
be more attempts to overthrow the pat-
ent system and constant vigilance is
necessary’ to ward them off. In order

to help prevent any future patent legis-
lation of an adverse character manufac-
turers can do two things.

The first is to see that their houses
are in order and that their possession
and use of patents is beyond criticism.
They must make sure that no proof
can be found that patents are bought and
placed on the shelf in order to prevent
competition. They must make sure that
patents are not used to control prices
or to restrain trade. They must be
sure ¢hat all agreements as to the use
of patents in foreign trade will stand
the light of day.

The second thing for them to do is
to inform their Congressmen about the
nature of their patents and the extent
to which they have elevated the plane
of living and the extent to which they
have created employment. Employment
is something in which Congressmen al-
ways are interested and they seldom
refuse to vote the right way on any
legislation that will help employment
and the general prosperity, provided
they are correctly and adequately in-
formed.

Manufacturers will do well to con-
sider maintenance of employment in the
postwar period as our greatest future
problem. They should convince mem-
bers of Congress that our patent system
should be continued in fullest vigor in
order that inventions and their appli-
cations may be encouraged and accel-
erated to create and add to employment
when the war production program be-
gins to taper olf.

Loosely-Drawn Renegotiation Act

Works Hardships on Contractors

DURING the recent Senate finance
committee hearings on provisions to be
included in the 1942 revenue act, much
of the testimony related to Public Law
No. 528 which was enacted as part of
the Sixth Supplerittffital 4National De-
fense Appropriation Act.

This is the law under which the
Secretaries of War, the Navy and the
Maritime Commission are instructed to
renegotiate any contract involving more
than $100,000 “at a period or periods
when, in the judgment of the secretary,
the profits can be determined with rea-
sonable certainty.”

It will be recalled that when this
law was under consideration the super-
ficial Senate debate on it revealed that
there was confusion in that body as to
just what the law really meant. De-
spite this confusion it was enacfcd for
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the purpose of preventing unreasonable
profits on war contracts. It was based
on the principle that nobody should be
allowed to get rich out of this war.

The law was drawn up loosely. It
permits each secretary or his repre-
sentatives to reduce the contract price
by any amount which he may believe
to represent excessive profits. The sec-
retaries are instructed not to allow “sal-
aries, bonuses or other compensation
paid by a contractor to its officers or
employes in excess of a ‘reasonable’
amount, nor shall they make allowance
for any excessive reserves set up by
the contractor or for any costs incurred
by the contractor which are excessive
and unreasonable.”

The law authorizes each secretary to
hold up payments, on contracts to the
extent of the amount by which the con-

tract price was unreasonable. Where
payments already have been made the
secretaries are authorized to bring suit
for repayment by the offending con-
tractors of an amount found to be un-
reasonable. The law, as now in effect,
is to continue operative up to three years
after the end of the termination of the
war.

The law contains absolutely no defini-
tions of such terms as “excessive” and
“unreasonable.” Thus, the three secre-
taries and their agents are left to use
their own particular yardsticks as to the
extent to which contracts should be re-
negotiated.

Risks Government Integrity

From testimony submitted at the hear-
ings it is difficult to see how this law
can survive, even with drastic revisions.
It is discouraging to maximum war ef-
fort through causing contractors to lose
confidence in the integrity of govern-
ment contracts and through placing a
contractor’s financial status in jeopardy.

One particular witness, John B. Haw-
ley Jr., president, Northern Pump Co,
Minneapolis, which has Navy contracts
for $200,000,000 of gun mounts and
coacting hydraulic equipment, stated the
case very effectively as follows:

"We are faced with a tax program
composed of two parts: One is the Re-
negotiation of Contracts Act. The other
is the 1942 Revenue Act. A fair tax
program should be drafted which will
apply only one vyardstick, one set of
returns, and one body to administer.

“The administration of Public Law No.
528 has resulted in Price Adjustment
Boards being created by the Secretaries
of War and Navy and by the Maritime
Commission. We have observed the
functioning of these boards and have
had contact with the Navy board.

“The law requires renegotiation and
price adjustment of firm contracts en-
tered into prior to the effective date of
the law. This is an abrogation by the
United States government of its con-
tracts and has caused contractors to lose
faith in the integrity of all government
contracts. The renegotiation clause in
the new contracts makes the contract
price subject to reduction without con-
tractor’s consent. Then production be-
comes secondary to caution.

“It is impossible for the Price Ad-
justment Boards to apply uniform treat-
ment to all contractors. The entire ad-
ministration of the law is left to the
discretion of the Navy, War and Mari-
time Commission. It is so wide open
that contractors are at the mercy o
the opinions of a few individuals. N°
protection is given the contractor against
repeated renegotiation. The contractor
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lias no practical right of appeal from the
rulings. .

"Federal income tax rulings are of
long standing and are familiar to the
contractor. Present accounting methods
adopted by the boards do not agree
with those used by the Treasury De-
partment for income tax purposes and
the contractor is wvhipsavwed between
conflicting audits. The law cannot be
administered without discriminatory ac-
tion. Discriminatory action must be
exercised as to:

“1—Time over which contractor’s
earnings are to be renegotiated;

“2—Rate of profit to be allowed in
each individual case;

"3—Whether profits remaining after
renegotiation are subject primarily to
normal tax rates or, as in our case,
primarily to excess profits tax rates.
No consideration whatever is given to
income taxes in renegotiation procedure;

""4—Whether or not state income taxes
are to be considered in renegotiation.

“The First War Powers Act of 1941
stipulates: ‘Nothing herein shall be
construed to authorize the use of cost
plus a percentage of cost system of
contracting.”

The boards have uniformly based
profits on a percentage of costs, which
is contrary to the provisions of the First
War Powers Act. This method results
in contractors with fixed price contracts
having their profits determined on the
basis of a cost plus a percentage of cost.
The contract price becomes merely a
ceiling. 'lhis encourages high costs and
penalizes severely the low-cost producer.
Costs are a function of.production and
the low-cost producer is the high-rate
producer. Thus the result of basing
profits on costs is very definitely to slow
down production. Contractors are un-
willing to assume heavy obligations to
perform government contracts, knowing
that their final profit is left to the dis-
cretion of a few individuals.

i o.r Slows Production

in .the interest of maximum produc-
tion, corporate management should not
be unduly burdened with problems con-
cerning over-extended financial risks, re-
negotiation of firm contracts and con-
tinuous audits which divert attention
from the real job of production. Legis-
ative action having retroactive effects
and which leads to abrogation of firm
contracts leads the manufacturer to bc-
me\c that other drastic changes in the
niles may be forthcoming. Thus he is
willing to make only short-term com-
mitments and take contracts for small
quantities. This,reduces possible savings
resulting from mass production. He
is no longer in a position to §jump the
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gun and start work on projects prior
to receipt of formal contracts, as future
earnings are completely unknown and
no longer within his control.”

Manufacturers who have been hurt
as a result of contract renegotiations,
and still others whose security is threat-
ened under this new law, should get
the facts before their representatives in
Congress. Already feeling in Congress
is growing that this law was a mistake
but favorable action will depend on the
weight of the evidence supporting that
viewpoint.

In particular, evidence of this nature
should be placed in the hands of the
Senate finance committee. The mem-
bers are: Senators Walter F. George,
chairman, David 1. Walsh, Alben W.
Uarkley, Tom Connally, Josiah W.,Bailey,
Bennett Champ Clark, Harry F. Byrd,
Peter Gerry, Joseph F. Guffey, Prentiss
M. Brown, Clyde L. Herring, Edwin C.
Johnson, George L. Radcliffe, William
H. Smathers, Robert M. Lafollette Jr.,
Arthur Capper, Arthur H. Vandenbcrg,
James J. Davis, Henry Cabot Lodge Jr.,
John A. Danaher and Robert A. Taft.

Wage-Hour, Public Contract Units

Merged To Facilitate Operations

Consolidation of tire Wage and Hour
and Public Contracts Division of the
Department of Labor (Steer, Sept. 7,
p. 54) will facilitate the administration of
both, improve enforcement, and save
employer the necessity of dealing with
two inspectors, L. Metcalfe Walling, ad-
ministrator, explained last week.

“Administration of the two acts will
be conducted from the present field of-
fices of the Wage and Hour Division,”
Mr. Walling said. “The functions of the
Public Contracts Division (Walsh-Ilealey)
will be decentralized to the regions in
the same manner that functions of the
Wage and Hour Division were decen-
tralized three years ago. Workers who
have questions concerning their em-
ployment on contracts for the govern-
ment may now obtain the same infor-
mation concerning them that employes
generally engaged in interstate com-
merce have obtained in regard to the
Wage and Hour law.”

The Public Contracts law was passed
in 1936 and became effective in 1937.
Its aim was to retrieve some of the fea-
tures of the NRA.

Procurement officers of the govern-
ment found that under open bids on
government contracts legitimate em-
ployers were suffering because of un-
ethical competition from those who bid
low prices and took it out of the work-
ers’ pay enve’ones. Mr. Walling said. “It
became essential, therefore, to establish
certain reonirements for a contractor to
become e'Mb'e to perform a contract for
the trovemmcnt.

“These reouirements were basically
that goods should be produced in safe
and sanffary surroundings, that workers
engaged in their production should re-
ceive at least the prevailing minimum
wage of the industry in which they were

employed and that they should receive
overtime after eight hours in any one
day, and 40 hours in any week, which-
ever was higher.

“The Fair Labor Standards act, com-
monly known as the Wage and Hour
law, was passed in 1938, and provided-
that all employes engaged in interstate
commerce or in occupations necessary to
the production of goods for commerce,
should receive minimum wages ran-ing,
since 1939, from 30 to 40 cents per hour,
and that they should receive overtime at
the rate of one and one-half times their
regular wage after 40 hours had been
worked, in any one work-week. The
Wage and Hour law made no provi-
sion for safety and sanitation, nor for
overtime after a single workday of 8
hours..

“Aside from the simplification of in-
soection procedure, the consolidation,
through the training of Wage and Hour
inspectors in simple procedures of safety
and sanitation, is certain to prove bene-
ficial to the workers of America.

“In 1940, 18,000 workers in indus-
try were killed in industrial accidents.
In 1941 the number jumped to 19,600,
almost 10 per cent. Within the first six
months after Pearl Harbor 11,000 work-
ers, practically an entire division in one
of the modem mechanized armies, were
killed in industrial accidents.

“Many of these accidents arc prevent-
able. Principally, they are of the slip-
fall-stumble variety. We have seen
mounting evidence that where manage-
ment and employes co-operate in the
formation of safety committees that this
type of accident does decrease. We
have available now in the Wage and
Hour Division offices copies of a pam-
phlet which shows how many of these
accidents can be prevented.”
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CRITICAL METALS

Source of Vanadium Found

In Western Phosphate Rock

A NEW method of extracting vana-
dium, assuring the United States an
adequate supply of this strategic metal
used to toughen armor plate and war
production tools, was announced in a
report issued by the American Chem-
ical Society, which held its 104th meet-
ing in Buffalo last week.

With the United States dependent on
foreign sources, principally Peru, for
nearly 50 per cent of its supply of
vanadium, utilization of the new proc-
ess would ease the critical situation
brought about by the increasing hazard
of ocean transportation, it was stated.

The method would speed efficient re-
covery of vanadium which exists in high-
grade phosphate rock deposits in Idaho,
one of the largest known reservoirs of the
ore in the world. It has been estimated
there are 5,T00000,000 tons of phos-
phate rock in that sector, of which 500,-
(100 tons are recoverable vanadium.

The process, both economical and
rapid, is the result of four years of
research by Dr. J. Perry Morgan, chem-
ical engineer of the Standard Oil Co.
of New Jersey, carried out under the
direction of Dr. Arthur W. Hixson,
professor of chemical engineering at
Columbia University.

Requirements Are Double Output

Requirements of the Army and Navy
for vanadium are about dm-ble the pres-
ent production of the metal, the report
said. The metal which imparts strength
and durability to iron and steel, serves
in automobile axles, crankshafts, and the
like, in armaments and machine tools,
in locomotive piston rods and countless
heavy duty jobs. Vanadium used in
iron and steel varies in amount.up to
four pounds to the ton.

The Idaho phosphate rock is mined
at present hv the Anaconda Copper Co.
lor use in manufacturing fertilizer. Al-
though some vanadium is recovered in
the operation, it is estimated that the
production of the rock in 1939 which
amounted to 95,451 long tons meant
more than 385,000 pounds of vanadium
went into fertilizer of one form or
another.

“This loss becomes quite significant in
view of the fact that it is equal to
about 23. per cent of the vanadium im-
ported in that year,” the report said.
"It is probable that the production of
phosphate rock from this section has
increased sharply during the last wwn
years, making a’ considerably larger
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guantity ol vanadium available as a
by-product.”

While the ores are much too low in
vanadium to be worked for the metal
alone, the report continued, it seems
reasonable that the metal may profit-
ably be recovered in the manufacture of
fertilizer.

The phosphate rock, treated with
sulphuric acid, forms phosphoric acid
in solution which is evaporated until its
content is 45 per cent phosphorus pent-
oxide. The concentrate is treated with
strong nitric acid in an oxidizing and
precipitating tank. The next step is
to separate the phosphoric acid from the
vanadyl phosphate which was precipi-
tated or separated in the tank.

The phosphoric acid is filtered off
to be used in the manufacture of fer-
tilizer, leaving the vanadyl phosphate
in solid cake form. The cake is taken
to a dissolving tank where water and
live steam are played upon it. The
resulting solution is then placed in a
precipitator and ammonia gas and am-
monium nitrate are added. The ma-
terials in the precipitator are then fil-
tered, leaving a cake of ammonium
vanadate. This cake is heated in a
furnace to produce vanadium pentoxide
as a solid and the ammonia gas is piped
off for reuse in the process. Vanadium
pentoxide is the form in which vana-
dium is usually marketed.

The country’s war effort has made it
imperative that new sources of vana-
dium he developed immediately, the
report said.

“The indication is that the tremendous
demand for vanadium-alloyed steels in
war materials will be accompanied by
a far greater dependency upon the
Peruvian supply. ,,This is particularly
undesirable in.view of the increasing
hazard of oceaii 'transportation.

“Yet even the - foreign sources are
inadequate. At our scheduled rate of
production, the maximum output of
every important prewar source in the
world would fall far short of that now
required. The need for expanding our
domestic production is obvious.

“F. L. Hess, of the United States
Geological Survey, suggested the pos-
sibility of recovering vanadium in con-
junction with the manufacture of phos-
phoric acid and phosphatie fertilizers
from Idaho phosphate rock.”

Continuing search for strategic and
critical minerals in the “black sands” of
the Oregon beaches is under way, with

the aid of geophysics, by the Geological
Survey.

Surveys along the beaches have re-
vealed deposits containing chromite,
ilmenite, magnetite, and zircon in suf-
ficient quantities to encourage mining.
Investigations by government agencies
and private companies thus far indicate
reserves, in coastal terraces representing
ancient raised beaches, of 1,400,000 long
tons of sand averaging between 5 and
9 per cent of chromic oxide and as much
as 1 per cent of zircon. Present beaches
are estimated to contain perhaps 90,000
long tons of sand averaging 5 per cent
or more of chromic oxide. Geologists
believe that extensive but unknown re-
serves are probably present at other lo-
cations in which black sands occur.

Chromium is in heavy demand for
war purposes, being an essential ingredi-
ent in armor plate, stainless steel, and
similar types of high-grade steel. llmenite
is greatly sought by the paint industry,
and zircon is needed for special fire
brick and as a substitute for badly needed
war minerals in baked-on enamels. Meth-
ods for separating these economic miner-
als from the Oregon beach sands have
been developed, and the Krome Corp.
is now erecting a mill to treat 2000
tons of ore daily.

Outlined with Magnetometer

“Black sand” is so called because it
consists in large part of the dark, heavy
metallic minerals magnetite, chromite,
and ilmenite, and commonly is stained
by iron and manganese oxides. The
black sand occurs in lenses or strata
ranging in thickness from a fraction of
an inch to more than 30 feet, and over-
burden ranges from a few feet to 70
feet.

Geophysical surveys made by the Geo-
logical Survey during the past six months
have shown promise as an aid in tracing
concealed bodies of black sand. Since
the metallic minerals, especially mag-
netite, are more or less magnetic, the
richer or thicker bodies ot black sand
can be outlined with the magnetometer,
and beds roughly estimated to contain
perhaps 750,000 tons of sand have been
indicated with the aid of this instru-
ment. The results of a magnetometer
survey on the Shepard property checked
closely with data from drilling, and
further checking of magnetometer sur-
veys by drilling on the property of the
Krome Corp. showed consistent results.
The work done so far indicates that the
magnetometer is a useful instrument in
outlining bodies of black sand that con-
tain sufficient magnetite under shallow
or moderate cover, but where the over-
burden, is heavy the results must lie
checked by drilling.
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Build Own Boring

Mill To Save Time

INGENIOUS application of tool
knowledge to solve a perplexing manu-
facturing problem is reflected in the
special tooling designed by engineers
of General Motors’ Fisher Body division
in producing upper carriages for anti-
aircraft guns. Fisher’s Ternstedt division
was assigned the job and investigation
showed necessary machine tools could
not be obtained' from normal sources
ill less than 18 months; so decision was
reached to build the tools instead of buy-
ing them.

Well over 25 boring machines were
built for the job, all representing the
adaptation of single-purpose equipment
for multiple operations. Standard-type
heads were designed, co that parts for
them could be fanned out to numerous
small machine shops not equipped to
build entire machines. Remaining parts
of the machines were designed to suit
the specific jobs they would be required

to do, using the standard type of head
on each.

Setups Combined

Result is that setups have been com-
bined and operations bunched, permit-
ting one machine to do the work of three
of four standard boring mills, and one
grouping of seven machines handles the
work which otherwise would require
50-odd machines. The savings in floor
space and manpower are obvious.

Key to the success of the plan lies in
baling two and sometimes three boring
heads work on one part simultaneously,
as shown in accompanying illustrations.
The part, once set in the fixture, under-
goes several operations—perhaps boring,
milling .and facing combined—saving
production time both in machining and
in fixture setting.

Use of standard boring heads for dif-
ferent operations, such as drilling and
circular facing, is a novel procedure and
requires a facing head which feeds con-
stantly and full automatically. Design
.of the machines also permits traversing
the heads up or down and sidewise.

Approximately $50,000,000 of war con-
tracts have been placed recently with
New York city plants, according to Com-
missioner George A. Sloan, city depart-
ment of commerce. In the past two
weeks, he said, government agencies have
placed substantial orders for surgical in-
struments, metal containers for the
Chemical Warfare Service, sterilizers,
practice bombs, and other items.
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Soring and facing operations— top
photo—are performed simultaneously on
gun carriage part on these specially de-
signed machines mounting standard types
of heads hut tooled and positioned icith
respect to the fixture to permit combin-
ing operations
L4
If you can't buy a machine, build it, was
the notto of Ternstedt engineers who

MACHINE TOOLS

worked out this dual head arrangement

for two simultaneous milling operations

on a gun carriage—middle photo
.

ijere—lower photo—is another version
of combined machining operations.
Heads 1 and 2 are facing surfaces of
the gun carriage; head 3 is boring. This
arrangement is said to handle the work

of seven standard machine tools
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Information supplied by "The American W eekly"—Mr. R. D. Potter, Science Editor

More and more wartime conditions are bringing men
over 40 into high-speed or close tolerance industrial
work. Many of these have eyes not quite up to the job.
Under peacetime conditions this defect is not of vital
importance, but today with every nerve strained to
increase production, it is serious.

Some industries are giving mass eyesight examina-
tions seeking to find those employees needing glasses
or optical corrections in the glasses they now have.
Still others take the added precaution of endeavoring
to fit the job to the type of eyesight available for it —

G Il ims

5 0 0 F
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near-sighted people may be excellent on close work
such as bomb sight assemblies, whereas far-sighted
people would be better suited to work on a large lathe
where micrometer readings must be made at dis-
tances as great as 30 inches. Following this thought
further some companies have employed special occu-
pational eye glasses ground to fit the working condi-
tions of the employee.

Efficient eyesight is the backbone of fast, accurate
production. It will pay Industry to further it by every
means possible.

pany
k City
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MIRRORS of MOTORDOM

Hurbenium, new lead alloy coating for iron and steel, evolved

by surgeon and wife

companies. .

DETROIT

HERE is the story of Hurbenium—

newest entry in the field of metallic

coatings on iron and steel which, for

pure drama and fantasy, will really pin
your ears back:

Eight years ago, in Orlando, Fla., Dr.
Nettie M. Hurd, one-time woman sur-
geon in Chicago, lay on a sick bed, rest-
less and out of sorts with the world. An
infected throat had brought on compli-
cations which were destined to make her
hed-ridden for some eight years. Her
husband, Dr. Benoni A. Bullock, cancer
specialist, surgeon and physician in his
own right, sought to comfort his wife
and to interest her in things which would
take her mind off her own helplessness.

One day Dr. Hurd read a shocking
story about the death of two youngsters
from poisoning induced by playing with
lead toys. Pondering this news report,
she wondered why it might not be pos-
sible to develop a nontoxic lead. She
discussed it with her husband and he
persuaded her to study the matter thor-
oughly and offered his services as lab-
oratory technician to carry out his wife’s
instructions.

Upshot was that after long periods of
study on the mechanics of lead poison-
ing and on the chemistry of lead and its
alloys, a method of processing lead was
developed which is claimed to remove
its toxicity, ft must be remembered
that the investigators were not metallur-
gists and their experiments were per-
formed in the cnulest types of equip-
ment. Further, they can offer 110 sound
metallurgical explanation for what is ac-
complished, and as yet independent re-
search has not progressed to the point
where explanations are offered.

Highlights of the Process

Essentially, the processing (covered by
process patents issued in 1939) involves
cutting up pig lead into small chunks,
mixing it with fullers’ earth plus con-
centrated sulphuric and nitric acids.
This mass is contained in an ex'crnally
heated pot, held at temperature of about
800 degrees Fahr. until the lead becomes
molten. After 90 minutes the pot is
skimmed off and the molten metal trans-
ferred to a second pot for the final step
in the processing. In the first stage,
nearly one-third of the metal, by weight,
is lost in fumes and in the scum formed
on the mixture of metal, fullers’ earth
and acids.

In the final step, a mixture of sodium
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seeking nontoxic

lead, interests automotive

. UAW-CIO protest against Labor Day closing "phoney"

chloride, sodium silicate and oxalic acid
is added to the molten metal which is agi-
tated continually and kept at high tem-
perature. What this treatment accom-
plishes Dr..Bullock could not tell this
writer,, nor could he offer any explana-
tion of the combination of chemicals
added in the second stage of refining.
Apparently he just threw in the metal
soup what his wife told him to throw,
and no questions asked.

After the purifying treatment, the lead
is alloyed with 8 per cent tin and 1 per
cent bismuth, following which it is cast
into pigs for subsequent use in coating
operations. Reasons for the addition of
these alloys are fairly obvious. Lead-tin
alloys, up to 8 per cent tin, have long
been used as coatings or as solder. Hot-
dip coatings of lead-tin alloy have been
used on sheet iron and sheet copper
roofing, providing ease of application
and good corrosion resistance. When
tin content is raised to the 15-25 per
cent range, an alloy is provided which
has seen extensive application on steel
sheet to produce teme plate, standard
material for automotive gasoline tanks.
Function of the bismuth apparently is to

lower the melting point to around 710
degrees Fahr. and to improve the wet-
ting capacity of the molten metal.

Where does Hurbenium come in?
Well, it is the name applied to the lead-
tin-bismuth alloy, using the specially
processed lead. A coined name, it was
evolved by Dr. Hurd, who took the first
three letters of her last name, the first
three letters of her husband’s first name
and added the final “ium”.

To apply the coating to steel prod-
ucts, they are first pickled in a bath of
inhibited sulphuric acid at 160-180 de-
grees Fahr., then given a quick etching
treatment in hot hydrochloric acid and
coated with a suitable aqueous solder-
ing flux before dipping in the molten
alloy. Because of the acid etch a good
bond between coating and base metal is
obtained, with penetration of 0.002-
0.005-inch claimed. The coating spreads
out thinly and evenly, more so than does
zinc in the hot-dip galvanizing process,
according to the sponsors. One pound
of the lead-tin-bismuth alloy serves to
coat 35-40 square feet of steel surface,
in contrast with about 8 square feet for
one pound of spelter. The alloy weighs
669 pounds per cubic foot, compared
with 712 pounds per cubic foot for lead.

The coating may be applied to a wide
range of products where corrosion re-
sistance, improved drawing qualities or

THEIR OWN POWER WAS USED TO MANUFACTURE THEM

FINISHED Ford-built Pratt & Whitney aircraft engines awaiting shipment. These

engines are used to power medium bombers and fighters.

Engineering ingenu-

ity has made it possible to supply approximately half the power required to
manufacture the motors from the motors themselves, the power being recaptured
during test runs
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MIRRORS of MOTORDOM

conservation of more critical elements
are required. Already thousands of test
samples have been coated by Dr. Bul-
lock who has transferred his headquar-
ters to Detroit over the past year.

The coating is claimed to be nontoxic,
in contrast with other types of lead coat-
ings. In the absence of specific data, it
is impossible to say how the toxicity is
removed, except to observe that various
researchers have discovered several
isotopes of lead in different degrees of
abundance. James E. Harris in the Na-
tional Metals Handbook cites investiga-
tions on this subject, and also mentions
work of other metallurgists indicating
the existence of two allotropie modifica-
tions of lead, with a transition point at
about 120 degrees Falir. It may be that
the initial processing worked out by Drs.
Hurd and Bullock removes certain toxic
isotopes, for it will be recalled that one-
third of the original weight of metal is
lost in this processing.

As yet no facilities have been made
available for supplying any appreciable
quantity of Hurbenium, beyond what
Dr. Bullock could “cook up on the
kitchen stove.” Samples of coated parts
have been submitted to a number of
companies in this area, and they have
created more than a little interest. Now
a pilot plant is being constructed at
Napoleon, O., where initial production
of 40 tons a week is being planned, to
be followed by larger output as a mar-
ket may develop.

One troublesome feature of the proc-
essing operation is the fume hazard in
the first melting stage. Forced ventila-
tion and the use of respirators by work-
men may overcome this danger. The
Ohio plant will simply process the lead
and alloy it. supplying pig metal to other
plants which may wish to use it in coat-
ing operations. Cost of the alloy is
around 50 cents per pound at the present
time, but in comparing this with other
metals, consideration must be given to
the high fluidity" and penetrating power
of the Hurbenium. Further, this com-
paratively high price may drop as pro-
duction gets under way.

A Point That Was Neglected

One of the hammiest displays of
what certainly looked like phoney patriot-
ism was that staged by the UAW-CIO
at certain Ford and Chrysler plants in
protest against suspension of operations
on Labor Day. Except for a number of
key plants—steel production, tank ar-
senal, aircraft parts, etc.—most opera-
tions here ‘tlosed for the holiday in line
with a WPB directive.

No sooner had the word gone around
than demonstrations in protest started.
At one plant a sign reading, “We arc
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working for Hitler today” was made
ready for display on Monday. Parades
and marches of small groups of “aroused”
workmen were organized. But the orig-
inal plans were not changed. What the
union neglected to point out was that
the protests were occasioned by layoffs
on a day when double-time wages woidd
be in force; in other words, two days’
pay tor one day’s work. In some plants,
General Motors for example, double-
time provisions have been waived in an
interim agreement between the company
and the union, but in others the double
rates still aoply to holiday work.

Ford took the holiday occasion to re-
lease one of its infreciuent advertise-
ments paying tribute to “ninety-nine per
cent” of the workmen in the company’s
shops. On the score of production in-
terruptions caused by labor disputes, the
company said. “War work is rush work.
We are all striving' to do more than we
are doing and do it faster. This eager-
ness creates tension, which often causes
misunderstandings that are unimportant
in the long run. Moreover the workers
have gone through troublesome times.
Betterments gained have brought new
and unfamiliar responsibilities.  And
when some minority somewhere gets out
of line, you read about it. . . . Unfor-
tunately, the tremendous job being done
by the vast majority . . . the millions of
sincere, determined workmen who are
fully conscious of their responsibility

. does not always make the head-
lines.”

S$23,888 Employed

Reports from 242 companies, operat-
ing 686 plants and comprising 94 per
cent of the automotive industry, showed
total employment in July of 823,888,
comparing with 791,753 in June, 751,-
762 in May and 697,355 in April. These
companies include nine one-time auto-
mobile manufacturers operating 195
plants, 34 truck builders operating 42
plants, and 199 parts companies operat-
ing 449 plants. Of the total number of
wage earners in July, 567,446, or 69 per
cent were classed as production work-
ers.

Looking ahead, these same 242 com-
panies estimate peak employment of 1,-
401,S56, or 70 per cent beyond the July
level. The figures are the latest to be
released by the automotive branch of
the WPB, and they raise serious ques-
tions in the minds of some observers
over the possibility of either finding or
putting to work another 575,000 per-
sons; in fact, it appears doubtful if em-
ployment can go much oxer 250,000 be-
yond the record July level. If the task
were only one of leading a line of work-
ing men and women into plants and seat-
ing them at waiting machines, it would

be simple, but it is vastly more compli-
cated than that, and the above estimate
ol peak employment probably has not
much chance of realization.

Making Heavier Gun Carrier

Among the numerous types of armored
cars nearing or in production is a 7'k
ton modification and elaboration of the
Bren gun carrier, open-top British ve-
hicle built by Ford plants in Canada.
Much heavier than the Bren design, the
new vehicle is a four-wheel type pow-
ered by two 6-cylinder rear-mounted en-
gines and is covered with armor plate
across the top as well as on the sides.
Speeds up to 60 miles an hour, plus
ready maneuverability, make the car a
difficult target for the enemy, and mul-
tiple gun installations lend it heavy hit-
ting power.

Commercial Vehicles Under
U.S. Control To Save Rubber

Joseph B. Eastman’s order placing vir-
tually all trucks, buses and taxis under
control of the Office of Defense Trans-
portation, designed to conserve rubber,
will mean another tightening of the shoe-
laces for the ordinary civilian.

The ODT order (No. 21) becomes ef-
fective Nov. 15 and will govern the
maximum mileage that may be operated
and the minimum loads that can be car-
ried. No operator of a commercial ve-
hicle operating on rubber will be able
to obtain gasoline, tires or parts with-
out a Certificate of War Necessity, to
be obtained from ODT field offices.

The certificates will be drawn with
the objective of assuring:

1—Operations be confined to those
which are necessary to the war effort or
to the essential domestic economy.

2—Operations be so conducted as to
attain maximum utilization of the equip-
ment involved.

3—The operators conserve and provi-
dently utilize rubber or nibber substi-
tutes and other critical materials used in
the manufacture, maintenance, and op-
eration of all vehicles covered by the
order.

Private automobiles are exempt from
the order. Others exempt:

1—Commercial vehicles operated by
or under the direction of the military or
naval forces of the United States or state
militias.

2—Commercial motor vehicles operat-
ed by dealers exclusively for the pur-
pose of selling such vehicles.

3—Motor vehicles having a capacity
of not more than seven persons which
are used in group riding to haul persons
to and from work, if such vehicles are
not used in any other service for com-
pensation.
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DrviNG Speed s require

... as with

M icrohoiming

When diving motors “"rev” up to 5600
r.p.m., the entire success of a mission
may depend upon having an extra margin
of safety in critical bearing surfaces. These
surfaces are not completely safe unless
extremely accurate, and "structurally per-
fect” —entirely free of microscopic cracks
and disturbed subsurface material which
induce fatigue failure.

MICROFINISH HONING is providing
such surface quality in regular high
production because—

It does not generate injurious frictional
heat—hence avoids cracks.

It does not disturb or weaken subsurface
material.

It corrects error and generates accuracy.

It generates any desired type or degree of
controlled surface finish smoothness.

It provides all these advanlages under the
control of a single process.

Writefor Bulletin A. it. (i7.

HONE CORPORATION

DETKOIT,MICIIGAN
Manufacturers of Honing Machine Tools

MICROHONING

is used to finish Phone
Gun Barrels—before and after rijling—diameters .303" to DETROIT
IS" and lengths up to 75feet » Gun Recuperators and Engine
Cylinders « Wrist Pins ¢« Valve Guides » Con Roils « Bearings TRINITY
* Pneumatic and Hydraulic Cylinders—and many other 1-1300

precision parts for ordnance, aircraft, automotive equip-

ment, tanks, machine tools, etc.
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WING TIPS

P-40 designer takes verbal poke at Seversky.

Might as well

recognize deficiencies in current craft, but keep in mind surprises are

coming.

IRRITATING though they may be,
the charges hurled by Major Alexander
P. deSeversky at the “hard cnist of busi-
ness-as-usual and bureaucratic habit and
delusions of superiority” in the field of
aviation, few persons in authority have
condescended to cross swords with him
in defense of those he attacks. Privately,
they will say the major is a charlatan and
a quack, but publicly they are mute.

Not so Don R. Berlin, aeronautical en-
gineer with General Motors and de-
signer of the Curtiss P-40 pursuit plane
in its original version, who in a recent
address at Flint, Mich., took issue with
the ruthless Russian as follows:

“It may be excusable for a writer to
indulge in page after page of analysis and
repeat said analyses time and time again
to the point of being boring just to fill
enough pages to be able to call it a book.
It is even excusable if these same analy-
ses are based on hindsight on the part
of the author, but it is time to call a

Launching a new plant

halt to the comedy when the Chief of
our Army Air Forces is singled out for
attack because the Air Forces did not
continue to order Seversky’s pursuit air-
planes.

“If Seversky would confine himself to
his crystal-gazing and not indulge in such
pronounced, hitter and unfounded criti-
cism of our Air Forces—both army and
navy—his book might even he slightly
entertaining. However, we are involved
in a serious war where all efforts and
talents are needed in constructive and
violent effort toward winning it. | con-
sider such unjust and widely publicized
criticism of General Arnold and the Air
Forces . ... as being a detriment to
the war effort by the uncertainty and
confusion which it can cause in the
minds of those who cannot possibly be
in a position to know the facts.

“Let not the honking of the wild
goose turn your hand from the plow.”

Seversky has been particularly brutal

Aluminum alloy cowling such as these are used to cool, streamline and protect
the powerful engines of Douglas transport airplanes. The units seen here in a sub-

assembly department of a Douglas Aircraft Co. plant will enclose engines having a

total of more than 50,000 horsepower
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in his attacks on the P-40 pursuit ship,
as well as on the Allison engine—a Gen-
eral Motors product—so the reply from
a General Motors spokesman who is also
the designer of the P-40 was certainly in
order, even though Mr. Berlin either
could not or preferred not to mention
specific details of the airplane or the
engine. Reports from the field seem to
substantiate Seversky’s views regarding
deficiencies in the P-39 and P-40 when
in combat with high-altitude fighters or
with the powerful and highly maneuver-
able, though flimsy, Japanese Zero
fighters.

There is no use ignoring such defi-
ciencies or coating them over with sugary
adjectives. The Air Forces think they
have the answer in the Lockheed P-38
with its two Allison engines and in the
P-47 with its 2000-horsepower Pratt &
Whitney, both in quantity production.
Meanwhile the P-40 with the Packard-
huilt Rolls-Royce engine may graduate
to a higher class, and the original P-40
and P-39 Airacobra will still have ample
utility as medium-altitude fighters and
escorts in areas where there is no su-
perior equipment to challenge them.

Ridicule which Seversky' directs toward
advertising of combat equipment which
is misleading to the public is largely a
tempest in a teapot. He should recognize
the propensity’ of American advertising
writers to go all-out in claims for their
product, a tendency which may create
erroneous impressions in the public mind;
but after all, the public does not look
to advertising to keep informed on per-
formance of our military equipment, for
one reason because information in this
type of advertising is censored even more
rigidly' than in news reports. The Army
Air Forces know what is happening to
planes and engines in combat, but they
are not telling it in advertising columns
—even to bolster civilian morale.

Necessity for Secrecy

In war there must be secrets, even
from the civilian populace which is help-
ing to fight the war. This is why much
of the bickering over cargo planes, and
the great, crocodile tears being shed by
Raymond Clapper for “Old man Kaiser
who got “pushed around” in Washing-
ton actually are ridiculous. If all phases
of current activity in airplane manufac-
turing, particularly in the fields of cargo
planes and bombers, could be disclosed
to the public and to Mr. Kaiser, the
furore would die and he would go back
to his shipyards satisfied in at least hav-
ing made an offer of help. Necessity
for secrecy prevents this, however, al-
though one would think that Mr. Kaiser
might be advised privately of plans now
under way. This writer has learned
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'T'ESTING is an integral part of

production atAllegheny Ludlum
mills. Thousands of dollars worth
of amazingly accurate machinery
are on the job in each mill, testing
tensile strength, elastic limit, elon-
gation and reduction of area—all
theessential properties ofeach stain-
less grade— before it is shipped out
for war production.

But after shipping, what? This
Allegheny Stainless, made and tested
to such rigid exactness, is a war
material of the most vital sort. Every
alloy in it stands high on the critical
list. Is it being used as carefully as
ttwas made? Are tabricators getting

* * *
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the maximum number of products
and parts from every ton, with the
least possible loss in rejects, spoil-
age and other forms of waste? Are
high alloys being used in places
where lower alloys would suffice?
We urge you to check or re-check
these questions against your own
use of Allegheny Stainless, as a
matter of vital concern in national
conservation of materials. Espe-
cially do so if your plant, as a con-
verted industry, is relatively un-used
to the handling of stainless steel.
« We'll help you in any way pos-
sible to make the nation’s supply
of metals and alloys go farther.

Technical information, fabricating
data, or the personal assistance
of our Technical Staff, are yours
on request.

AJlegfteny Lud/um

STEEL CORPORATION

OENIRAL OFFICES» PITTSBURGH. PENNSYLVANIA
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some of the details, but military censor-
ship prevents their disclosure.
Censorship has permitted release of
the fact that $5,250,000,000 worth of
airplanes, engines and propellers have
been produced by American aircraft
builders during the three years of the
current conflict. This is more than eight
times the total production in the U. S
during ten years before start of the war
on Sept. 1, 1939. Authority for this news
is Col. John H. Jouett, president of the
Aeronautical Chamber of Commerce.

Production of the large volume of
equipment has sent more than 30 dif-
ferent types of combat aircraft into the
war on all fronts Expansion of the air-
craft industry since the U. S. entered the
war, or in a period of nine months, has
resulted in 25 per cent increase in floor
space, 50 per cent increase in employ-
ment, 75 per cent increase in total horse-
power of engines produced, 150 per cent
increase in pounds of airplanes produced,
and a 75 per cent increase in man-hours
of work. Col. Jouett does .not indicate
what the base figures are for engine
horsepower production, airplane pound-
age or man-hours of work, although it
is likely the comparison is between the
monthly rate before Pearl Harbor and
at the present time.

Thunderbolt a Hard Hitter

Commenting on the Republic P-47
Thunderbolt pursuit plane, Lieut-Gen.
Il. H. Arnold, commander of the Army
Air Forces, says, “It carries enough guns
to generate at maximum firing speed
an impact equal to a 5-ton track hitting
a brick wall at 60 miles an hour. It
weighs some 11,000 pounds as compared

All or part of 44 of the new P-47 pursuit and fighter planes are shown in the latest

with the 6000 for ordinary pursuits,
most of this weight being in armor,
armament, supercharger and equipment
for high-altitude flying. Definitely in the
400-mile-an-hour class, it will be at its
fastest between 25,000 and 30,000 feet.”

Here’s What You Do

Recipe for launching a new aircraft
manufacturing plant, as sketched by an
official of Vultee who has been through
this sort of thing, is a concoction familiar
to many in the aviation industry’ in re-
cent months. Here’s what you do:

Find yourself a small airplane com-
pany somewhere; increase its si/.e by
800 per cent. As your steelwork is
going up and concrete is being poured,
start setting up new machinery, organize
new departments as they are needed and
reorganize the old ones to make them
fit into the new system. (A novel touch
at this point, which any astute public
relations man will understand, is to set
up some of your equipment out in an
open section of the new plant, before
the walls and roof haw been put in place.
Then get a crew of -good-looking girls
to sit by the machines hi the midst of a
nice rainstorm. Rut slickers on the girls,
call in the newspaper photographers and
reporters, and point out to them liow
your loyal operators toil through rain,
hail and sleet to keep production moving
to beat Hitler—Ed.)

Now somewhere, somehow, find ex-
perienced and capable men to head each
phase of the jpb and find other men
and women to help them. Set up vo-
cational training programs in nearby
schools to train aircraft workers so as
to give you a source of manpower. Find

view of the assembly floor at Republic Aviation Corp. Reported to be the nmost
powerful and fastest high-altitude fighter plane ever built, the single-place ship
carries a 2000-horsepower radial engine
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places for these people to live, encour-
age the construction of new homes as
long as it is possible to get any pri-
orities on materials. Get a 2,000,000-
gallon reservoir built to serve the plant,
and don’t forget the sewer main and the
new roads which afe absolutely neces-
sary’.  You will need a bus line to trans-
port your employes from the residential
districts to the plant, and of course the
schools in the community will have to
be expanded to take care of the many
youngsters who will lie coming into
your community when their father goes
mo work in your factory’. (And dont
mthink the youngsters aren’t coming these
"days!)

While you are doing all these things
on theoutside, remember what you are
really there for—the production of air-
planes in over-increasing quantities as
quickly as possible; so keep pushing
whatever' model you are building and
then, of course, get set for that new
bomber. Get going on that tooling, start
those jigs, order all those materials,
thrash out y'our priority problems all
the Way to Washington if necessary.

Job Gets Bigger Overnight

The job is a big one and overnight
your assignment becomes even bigger,
so pick out some good subcontractors
and arrange to have them help with
the job. See that they get their tooling,
and be sure that it is all co-ordinated
with that other plant 2000 miles away
which is building the same airplane as
you are, for parts from your airplanes
and theirs must be interchangeable.

If you are really’ eager to get produc-
tion, design and install a mechanized
conveyor system to move major assem-
blies of the airplane through the plant
on a mass production basis. (Then call
in some of your competitors to let them
admire your mass production plans, and
listen to them tell you how crazy you
are to fall for that “automotive stuff’—
Ed.)

Now set up your position sheets for
production, get your work releases out
to the shop, and co-ordinate shipment
of materials with schedules in the plant.
There will be a few miscellaneous things
like engineering changes, relocation of
equipment and numerous other problems
you will base to tackle and solve as new
situations arise.  When well-meaning
people on the outside ask you if any
work is being done in the plant yet,
just grin and bear it!

If you are lucky enough to complete
your expansion program ahead of sched-
ule and have some airplanes rolling
off the line, request the Governor of
your state to dedicate the plant and in-

(Please tum to Page 169)
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SHIPBUILDING

Three Cargo Vessels a Day,
Goal In Sight for This Month

AMERICAN shipyards continued to
turn out completed merchant ships at a
rate of better than two a day during
August.

Sixty-eight new cargo carriers and large
tankers were put into service and joined
the victory ileot during the month. The
August deliveries represent 753,600 tons.

Included were 57 Liberty ships, 4
large tankers, 3 C-2 vessels of the com-
mission’s standard design, 2 cargo ships
for the British, 1 large combination pas-
senger-eargo ship and 1 large Great Lakes
ore carrier.

West Coast yards regained the honor

of being the most productive by deliver-
ing 31 ships; Atlantic Coast yards, which
led the nation in July, had 24; and
Gulf Coast yards turned out 12 ships.
California Shipbuilding Corp., Wilming-
ton, Calif., delivering 11 ships, was the
largest single producer for the month and
completed its original contracts for 55
Liberty ships almost seven months ahead
of schedule. It is now engaged on an-
other contract for 109 ships.

The month also witnessed another sub-
stantial reduction in the building time for
constructing Liberty ships. The average
time for the August deliveries by all ship-

DIRECT OPERATIONS AT FEDERAL SHIPBUILDING YARDS

Four more keels for naval auxiliary
vessels were laid at the Port Newark,
N. J., yard on Labor Day, and the yard
staffed for full-speed-aliead operations.
Construction of the yard was started
early this year by Federal Shipbuilding
& Dry Dock Co., United States Steel
Corp. subsidiary, under contract with
the government.

Fabrication of steel for shipbuilding
was started in July, 5A months after
construction of the yard started, and
the first keels were laid Aug. 10. Since
Federal was asked to build the vyard,
33,000 piles have been driven, 30 build-
ings constructed, 60,000 cubic yards of
concrete poured, 6700 tons of steel
laid in addition to 2200 tons of rein-
forcing steel, 1450 tons of rails trans-
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formed into 4Vt miles of standard rail-
road, and the equivalent of 6V miles
of roadway 30 feet wide paved.

A million cubic yards have been
dredged from Newark bay in front of
the w'ays, and an additional half-million
cubic yards remain to be removed. The
yards covers 115 acres and its 30 build-
ings enclose 950,000 square yards of
floor space.

Gordon G. Holbrook, center above, has
been promoted from general superintend-
ent at Federal Kearny, N. J., yard to
works manager for both the Kearny and
Port Newark yards. Albert R. McMul-
len, left, has been named general super-
intendent of the Port Newark yard; and
Paul H. Burbage, right, will be new'
superintendent at the Kearny yard.

yards constructing this type of ship was
83.3 days from keel laying to deliver)".
This is the lowest mark yet attained and
it is an improvement over the July aver-
age of 108.4 days. Ever since January,
when the average time for Liberty ships
completed in that month was 241.3 days,
shipbuilders have speeded up their con-
struction methods so that they have now
reduced the average time by almost two-
thirds.

Oregon Shipbuilding Corp. which holds
the record for speedy ship construction,
delivered nine vessels in August with an
average of 50.2 days per ship from keel
laying to delivery; California Shipbuild-
ing Corp. averaged 61.3 days for its
eleven ships; and Bethlehem-Fairfield
Shipyard Inc., averaged 61.7 for its nine
ships.

Although there were three less ships
delivered in August than in July, a condi-
tion resulting both from shortages of bar
structural steel that developed in May
and June, and the conversion of some
Maritime Commission facilities for naval
construction, this increased rate of con-
struction gives every' indication that the
Maritime’s Commission goal of three
completed ships a day will be reached in
September.

Maine Shipyards Discharge

50 Chronic Absentees

An edict to either “work or fight” was
enforced last week by two Maine ship-
yards with the discharge of 50 em-
ployes as chronic absentees. Because
of the voluntary absence of workers,
launching of a 10,500-ton cargo ship
originally planned for an earlier cate
was postponed until Labor Day.

Yards are demanding explanations ot
all workers who have made a practice
of being absent. Those without legih-
mate excuses are being discharge an
reported to draft boards.

Permit Less Critical Materials
In Steam Condenser Tubes

Use of less critical material in tubing
and tube sheets for steam surface con-
densers used in land installations of power
generating equipment has been ordere
in Schedule Il to Limitation Order L-154.

Order prohibits the use of copper, cop
per base alloy, nickel or tin in tube sheets.
Tube sheets will be made of steel.

Tubings for condensers must be made
ot Admiralty or Muntz metal, which arc
made from copper-zinc alloy. Previous.)
such tubing was made from Admiralty
and Muntz metals and also from more
critical cupro-nickel alloy, copper-zinc
aluminum alloy, and some of the tubing
was coated with tin.
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Government

To M ake M ore

TORONTO, ONT.

CANADA is encountering serious
problems as to supply of steel and other
metals for its expanding war industries.
It is estimated that despite the record
production of steel by domestic mills,
which will total upward of 3,200,000
net tons this year, and planned imports
of steel from the United States amount-
ing to about 2,000,000 tons there will
be a deficit of about 500,000 tons. Some
doubt recently has been cast on obtain-
ing 2,000,000 tons from the United
States.

In an effort to make up the shortage
the government has taken more drastic
action against use of steel in civilian
and nonessential manufacture. An or-
der has been issued by D. P. Cruick-
shank, co-ordinator of metals, suspending
after Sept. 30 the use of steel and other
metals in practically all lines of civilian
manufacture. The new order A-367
amends order A-224 and includes a long
list of products.

Except with written permission of the
co-ordinator under such conditions as
lie may prescribe, no manufacturer may
use any metal, other than gold or silver
in the manufacture of any product, ex-
cept such as is required for fittings,
joining hardware, reinforcing strips and
struts. It is provided in certain products
which have been processed to such stage
that they cannot be used in the manu-
facture of any other product, may be
used to complete manufacture up to
Sept. 30.

A further step to increase steel supply
has been taken by C. D. Howe, minister
of munitions and supply, who has issued
a proclamation calling on all persons in
the dominion to make all scrap materials
available at once. F. B. Kilbourne,
steel controller, has ruled that it is illegal,
except by permit, to retain steel and
iron scrap weighing 500 pounds or more.
The order covers machinery, structural
steel or any other article or commodity
containing iron and steel which is not
now serving an immediate vital purpose.
Scrap metal must be disposed of before
Sept. 15 or must be reported to the used
Roods administrator of the Wartime
Prices and Trades Board, in Toronto.
Any equipment that can not be turned
to immediate essential use must be
scrapped. Machinery still useful must

Put to work at once.

Fann implements and
P>rts have been exempted

machinery
from the
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Takes

Steel

Drastic A ction

A vailable

export permit requirement when shipped
to any part of the British Empire and
the United States. Ihe action is to ex-
pedite movement of urgently needed
parts for Canadian-made harvesting ma-
chinery.

Department of Munitions and Supply
announces that sufficient lead for 2,-
400.000 rifle bullets is being recovered
annually from assay slag at gold mines
of Kirkland and Larder lakes sections.

Manufacture of Ontario motor vehicle
plates for 1943 has been stopped by the
steel controller. Already 400,000 plates,
one to a vehicle, have been manufac-
tured. It is estimated not more than that
number of cars will operate next year,
compared with 625,000 this year. An
experiment is under way to use large tin
cans as material for making these plates.

Steel ingot and casting capacity has
been increased by 134,000 tons per year,
according to the Dominion Bureau of
Statistics. Additional furnace capacity
which went into operation in July added
98.000 tons of output of basic open
hearth furnaces, bringing rated capacity
to 2,765,000 tons per year. Additional
steel castings capacity has been built,
36.000 tons, to an annual total of 251,-
000 tons. Electric furnace capacity re-
mains at 386,000 tons. The new ex-
tensions give Canada an annual rated
capacity for ingots of 3,151,000 tons and
for steel ingots and castings of 3,402,000
tons. This compares with 3,193,000 tons
at the end of 1941.

Steel and iron production in July
showed a small gain over June, entirely
due to the longer month, but the pig
iron output, 172,153 tons, was an all-
time monthly high. Seven months pig
iron production, 1,146,153 tons, set a
new record for that period. Similarly,
seven months output of steel ingots and
castings was the highest ever attained
for that portion of the year.

Further comparisons are presented in
the following:

Steel
ingots, Pig Ferro-
Castings iron alloys
July, 1942 .... 256.560 172.153 16,718
June, 1942. ... 254.163 167,961 14,664
July, 1941 . 220.994 114,245 19,711
7 mos., 1942, 1,815,798 1,146.153 124,561
7 mos., 1941 ..1.607,141 814,862 118,136
Work will be resumed on a large

scale in a derelict copper mine near
Chilecito, Argentina, under a lease to the
Military Factories Department, accord-
ing to a report to the Department of

CANADA

Commerce. Rehabilitation will require
about a year. It is estimated this mine
will supply about 10 per cent of the
country’s requirements.

Compressed Air Application
Speeds Cartridge Case Output

The description of a successful appli-
cation of compressed air to increase
speed of producing cartridge cases about
500 per cent last week won first prize of
$200 for A. W. Lancaster, Orillia, On-
tario, Canada, in a contest conducted
by Compressed Air Institute, New York.

Three second prizes of $100 each
for papers showing advantages of com-
pressed air in industry went to Irving G.
Mayer, chemist, Arizona Refining Co.,
Phoenix, Ariz.; Lieut. A. J. Nauta, Army
Air Base, Daniel Field, Augusta, Ga.;
and Harold W. Martin, engineer, Allis-
Chalmers Mfg. Co., Boston.

Third prize winners, who received
$50 each, included Joseph M. Weil,
Easton, Pa., and Paul Hoffman, Phillips-
btirg, N. J., both of Ingersoll-Rand Co.;
Vincent L. Greth, Westinehouse Elec-
tric & Mfg. Co., Cleveland; George C.
Tucker, Barre, Vt.; Frank D. Biesanz.
Winona, Minn.; Joseph P. Burdett, Whit-
tier, Calif.,, district sales manager,
Schramm. Inc.: S. F. Shaw. San Antonio,
Tex.; Stephen M. Dunham, West Orange,
N. J., sales engineer, Worthington Pnmp
& Machinery Corp.; Rex T. Stafford,
Allis-Chalmers Mfg. Co., Pittsburgh;
P. O. Eener, Houston, Tex.; and Major
G. K. Sauerwein, Watertown Arsenal,
Watertown, Mass.

Sale of Wickwire Spencer
Proposed by Stockholders

, A stockholders’ committee of Wick-

. wire Spencer Steel Co., New York, last

week mailed proxies to stockholders with
the request that sale of the common
stock at $19 cash or more a share be
approved. Prospective purchaser was
not named.

Joseph W. Murray, Holyoke, Mass.,
committee chairman, pointed out that
the company’s facilities are not well bal-
anced, that only one blast furnace was
operated from 1929 until the emergency
and that competition after the war may
leave plants idle. He proposed a spe-
cial meeting to vote for the removal of
present ten directors and election of five
to a board to negotiate the sale.

In 1941 Republic Steel Corp., Cleve-
land, was reported to have offered $10,-
698,131 cash, the equivalent of $16 a
share, for company’s assets.



PRICES

Ceilings for

Established

MAXIMUM prices for high-alloy cast-
ings have been established at levels pre-
vailing between Oct. 1 and 15, 1941,
by the Office of Price Administration.

The measure is titled Maximum Price
Regulation No. 214, high alloy castings,
and became effective Sept. 7.

Previously high-alloy castings were
covered by the General Maximum Price*
Regulation, and ceilings were the high-
est prices charged during March, 1942.
The General Maximum Price Regulation,
however, was not particularly adaptable
to the high-alloy castings industry’ be-
cause of the hundreds of different types
of cast items whose specifications are
ever changing. Engineers continually
arc redesigning castings—big and small
—to make them light and durable.

The new pricing provisions:

1.  For castings of a design sold or
offered for sale by a producer between
July 15 and Oct. 15, 1941, maximum
prices are the highest prices at which
the same quantity of the same design
of castings was sold or offered for sale
during that period.

2. For castings of designs not produced
by the producer between July 15 and
Oct. 15, 1941, but of a design produced
and sold commercially by the industry
since 1937, maximum prices are the base
schedules used by the Chemical Founda-
tion as a basis for minimum prices under
its licensing agreements.

3. For castings for which no prices are
established in the two foregoing cate-
gories, maximum prices shall be based
on Oct. 1 to 15, 1941, cost factors and
profit margins. Such prices are to be
submitted to and approved by the OPA.

In connection with castings of the first
foregoing pricing category—those for
castings of a design sold or offered for
sale by a producer between July 15 and
Oct. 15, 1941—the regulation provides
that maximum prices for quantities
different from those sold in the base
period are to be established by use of
the producer’s own quantity price differ-
entials or, if he had none, by application
of the percentage differences between
quantity price differentials in the Chemi-
cal Foundation base schedules.

Similarly, where the alloy or carbon
content of. a casting of a base period
design is different from the base period
specification and, where the producer
had no established base period differen-
tials, an adjustment in the maximum
price shall be made on the basis of the
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at Oct.

High-Alloy Castings

1-15 Levels

alloy or carbon content price differentials
set forth in the regulation.

The Chemical Foundation, whose min-
imum prices under licensing agreements
are used in determining some maximum
prices, was created in connection with
die establishment of the alloy castings
industry in this country. The alloy cast-
ings industry did not develop in the
United States until after the first World
War. Previous to that time the art had
been rather highly developed in Ger-
many, and during the war the Alien
Property Custodian confiscated the
Strauss patents covering the important
formulas for alloy castings.

Foundation a Guiding Factor

In 1919 the Chemical Foundation
was founded and was given licensee
rights to the patents which it controlled
until 1937, when they expired. Although
the Chemical Foundation did not control
all of the formulas, nevertheless it did
have sufficient control to be a guiding
factor in the development of the high-
alloy casting industry in the United
States.

Provisions in regard to invoicing, dis-
counts, transportation charges and allow-
ances, credit terms and extras are
adopted in the regulation from industry
practice. The regulation does not, how-
ever, require the industry to continue
guarantees which were customary be-
tween Oct. 1 and 15, 1941, nor does it
make any adjustment in price to reflect
the difference' in value in a sale where
guarantees are not given. The guaran-
tees are eliminated because of War Pro-
duction Board limitation orders on the
use of nickel and chrome, both necessary
materials in the casting of alloys. Steels
ether than for the Army, Navy and Mari-
time Commission, will be made with a
lower alloy content than in the past so
that guarantees would be inequitable
since the industry will be dealing in
formulas with which it has had little or
no experience.

An exception .to the Oct. 1 to 15,
1941, price level is made in the regulation
with regard to machining where the
machining is let out to a machine shop
independent of the foundry producing
the casting. In such cases the regulation
permits tire producer to compute his
maximum prices on the basis of the ac-
tual net invoice of the machining to him
plus his customary additional charge, if
any, between Oct. 1 and 15, 1941 for

handling and other overhead.

The regulation provides:

1. Each producer of high alloy east-
ings shall file with the Iron and Steel
Branch, Office of Price Administration,
Washington, on or before Sept.
25, 1942: (1) its published price lists
and schedules, tentative or subject to
change or otherwise, for high-alloy cast-
ings and for extras or machining insofar
as such lists and schedules were distrib-
uted and outstanding with one or more
of the producer’s customers between July
15 and Oct. 15, 1941, inclusive, and
(2) a statement of its established practice
between July 15 and Oct. 15, 1941, of
making allowances or discounts to any
purchasers or classes of purchasers. If a
producer had no such lists or schedules,
or no established practice of making al-
lowances or discounts, he shall file a
statement to that effect.

2. Each producer who had in effect
between July 15 and Oct. 15, 1941,
inclusive, established a customary
quantity of alloy or carbon content price
differentials for any or all high-alloy
castings produced and sold by him, shall
file with OPA by Sept. 25 a statement
listing or describing the differentials
and types of high-alloy castings to which
they applied. If the producer had no
such differentials, he shall file.a state-
ment to that effect.

3. Each producer who customarily let
out machining work on high-alloy cast-
ings to independent machine shops be-
tween Oct. 1 and 15, 1941, shall file
with OPA by Sept. 25 a statement
of his customary’ method in the >Oct.
1-15, 1941, period of computing charges
for the machining of high-alloy castings
in cases where the machining has been
let out. If a producer did not let out
machining work to independent machine
shops between Oct. 1 and 15, 1941, he
shall file a statement to that effect.

Wholesalers of Wire, Cable
Accessories Covered by P-82

Broadening of the scope of Revised
Price Schedule No. 82 to cover whole-
salers as well as manufacturers of wire,
cable, and cable accessories, was an-
nounced last week by Office of Price
Administration.

“Wire; cable and cable accessories are
frequently’ marketed through wholesal-
ers,” the Price Administrator explained.
“Maximum Price Regulation No. 136, as
amended—covering machines and parts
and machinery services—became effec-
tive July 22, 1942. In the absence of
Amendment No. 2 to Revised Price
Schedule No. 82, the terms of the ma-
chinery' regulation would cover wire, ca-

(Please turn to page 169)
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Activity Index Climbs

To New Peak Level

STEEL’s index recorded the fourth consecutive weekly
gain during.the period ended Sept. 5 to reach a new peak
of f75.1. This compares with 174.5 registered Il
the preceding week, while in like period a month ago the
index stood at 172.8.

The national steel rate held steady at 98 per cent dur-

level

THE BUSINESS TREND

Preliminary estimate of electric power consumption for
the week ended Sept. 5 shows a moderate increase to 3,-
655.000.000 kilowatts. A year ago power output amounted

to 3,095,746,000 kilowatts, or 15.3 per cent below the
current volume.
Revenue freight carloadings in the latest period rose

to the highest level recorded this year. Freight traffic
in that week is estimated at 910,000 cars, compared with
899,419 in the week of Aug. 29.

Machine tool output advanced further during July to
5113.600.000, a new monthly peak.
the machine tool industry has produced more tools than

it did in the preceding 40 years. Industry’s goal of $1,500,-

In the past four years

ing the week ended Sept. 5, representing steel ingot pro- 000,000 for 1942 now appears within reach, although it
duction of 1,676,460 net tons. In the like week a year is believed August output was slightly below the July to-
ago steel output totaled 1,577,837 tons. Necessary open tal, due to scarcity of materials.
hearth furnace repairs combined with steel scrap short- During the week ended Sept. 12, Steel’s index will
age at some centers continue to be the chief factors pre- probably record a slight dip, reflecting labor day interrup-
venting steel ingot production from attaining capacity out- tions in some industrial lines. However, steel ingot op-
put. erations were little affected by the holiday.
STEEL'S index of activity gained 0.6 point to 175.1 in the week ending Sept. 5:
Week Mo.
Ended 1942 1941 Data 1942 1941 1940 1939 1938 1937 1936 1935 1934 1933 1982 1931
July 166.5  120.9  Jan. 165.7 127.3 114.7 91.1 73.3 1029 85.9 74.2 58.8 48.6 54.6 69.1
ly 168.9 1334  Feh. 165.6 132.3 105.8 90.8 711 106.S 84.3 82.0 73.9 48.2 55.3 75.5
July 172.1 133.2  March 164.6 133.9 104.1 92.6 712 1144 87.7 83.1 78.9 445 54.2 80.4
July 173.6 1329 April  166.7 127.2 102.7 89.8 708 1166 1008 85.0 83.6 52.4 52.8 81.0
Aug. 173.8  123.3  Stay 167.7 134.8 104.6 83.4 67.4 1217 101.8 81.8 +83.7 63.5 54.8 78.6
Aug. 172.8 1175  June 169.4 138.7 114.1 90.9 63.4 1099 100.3 77.4 80.6 70.3 51.4 72.1
:l:’;_' ) 1733 1182 gyly 171.0 128.7 102.4 83.5 66.2  110.4 100.1 75.3 63.7 77.1 47.1 67.3
Aug ég. i;j(s) ﬁgz Aug. 173.5 118.1 101.1 83.9 68.7  110.0 97.1 76.7 63.0 74.1 45.0 67.4
. . Sept. 126.4 113.5 98.0 72.5 96.8 86.7 69.7 56.9 68.0 46.5 64.3
Sept. 175.1f 1118 Qct. 133.1 1278 1149 836 981 948 770 564  63.1 48.4 592
Nov. 132.2 1295  116.2 95.9 84.1 106.4 88.1 54.9 52.8 47.5 54.4
1Preliminary. Dec *130.2 126.3  118.9 95.1 74.7 107.6 88.2 58.9 54.0 46.2 51.3

Note: Weekly and jhonthh indexes {or 1942 have been adiusted to n[[set the forced eurtaihnent in automobile production and to

refleet expanding steel production.
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Mil nor “7aT 1T orriiern ilillilliii 111 INT ill 111
S'TEEL INGOT OPERATION s - )
120 Q@PILIDBf/ Ti | & 170 Steel Ingot Operations
110 110 (Per Cent)
Week ended 1942 1941 1940 1939
>100 100 > Sept. 5__ 98.0 95.5 820 620
\ s e Aug. 29 .. 98.0 96.5 915  64.0
5 90 c:A r- 90 § Aug. 22 97.5 96.0 905 635
K 194-1 5 Aug. 15..1. 97.0 95.5 90.0 635
s 80 - A 80 g Aug. 8 ... 975 965 905  62.0
> / v, 1940 L Aug. 1__ 980 97.5 90.5  60.0
o 70 /! / 70 o July 25___ 985 96.0 89.5  60.0
\% July 18___  98.0 95.0 88.0 56.5
. / J July 11°_ 975 95.0 88.0 505
2 60 / 60 8§ July 4 975 920 750 420
u oy —e- 1939 0 Jure 27 985 995  89.0 540
£ 50 ' 50 £ June 20 99.0 99.0 88.0 545
a / "y v Q. June 13—  99.0 99.0 86.0 52.5
40 r 40 June 6__ 99.0 99.0 81.5 53.5
May 30.... 99.0 99.0 785 520
May 23 99.0  100.0 75.0 480
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Fif. 1.

(Left)—A continuous sample of the purified hydro-

gen gas (in by hose at top, out by hose at base) for heat
treating. steel in controlled atmosphere furnaces passes through

this, 2-element tube.

If moisture or oxygen is in the gas, the

tube jjasses less current since many of the electrons arc con-
certed into negative ions by the water or oxygen

Fig. 2.

(Above)—This compact cabinet contains all neces-

sary elements to detect the presence of moisture or oxy-
gen in the highly purified hydrogen gas for heat treatment

ACCURATE DEW POINT

for atmospheres of heat-treating furnaces

HIGHLY purified hydrogen is often
used in the heat treatment of steel. Puri-
fication of the hydrogen involves removal
of oxygen by passing the gas over some
type of catalyst such as hot copper or
hot nickel, followed by drying, usually
with activated alumina.

This method of purification will give
a gas substantially free of oxygen and
having a dew point in the order of minus
70 degrees Cent, as long as the activated
alumina is in good condition. As the
alumina becomes saturated with moisture,
the dew point of the gas gradually rises
until it reaches some pre-detennined
point, where it becomes necessary to
switch to a new drying power and re-
activate the used one.

In order to measure the moisture con-
tent of the gas where dew points are
running below zero Cent., it is customary
to pass the hydrogen over a polished
metal surface and at the same time cool
this metal surface and observe the tem-
perature at which moisture first con-
denses. Such a method of measuring
dew points is sufficiently accurate down
to approximately minum 40 degrees Cent.
Below that, however, this method of
dew point determination becomes largely
a matter of guess work, and even skilled
observers will disagree in their determi-

By P. R. KAUSCHER
Research Engineer
Westinghouse Electric & Mfg. Co.
East Pittsburgh, Pa.

nations on gas of the same composition.

In addition to the lack of accuracy of
this method of measuring dew points,
there is the decided disadvantage of not
having a continuous indication or record
of moisture content. In order to over-
come the very apparent failings of exist-
ing methods, an electronic device has
been developed which will give a con-
tinuous indication or record of moisture
and oxygen contents of both hydrogen and
dissociated ammonia.

It is well known that certain gases
when bombarded by an electron dis-
charge will tend to pick up electrons
and form negative ions. Among these
gases are oxygen, water vapor, carbon
dioxide and some others. Hydrogen,
nitrogen, carbon monoxide and the inert
gases, on the other hand, do not tend
to form negative ions under electron
bombardment. This being the case, it
is possible to design a tube containing
a filament with high electron emission
and a plate as a collector and to measure
the electron current between the fila-

of steel

INDICATION

ment and the plate.

With a gas of constant composition
such as pure dry hydrogen, for example,
we will have a constant electron emis-
sion as long as the filament temperature
and the plate voltage in the tube are
maintained constant. As soon, however,
as some impurity such as oxygen or
water vapor enters the tube with the
hydrogen, a portion of the electrons'
emitted by the filament will be utilized
in the formation of negative ions, thus
effectively lowering the electron current.
Such a tube as is briefly described above
forms the nucleus of the new dew point
determination apparatus that has been
developed at Westinghouse.

In Fig. 2 is shown a general view of
the apparatus now in use. In Fig. 1
is one of the electronic tubes used as
the actual measuring device. Gas enters
the tube through an opening at the top
and passes out through a connection
near the bottom. By operating the fila-
ment of this tube at a sufficiently high
temperature and with a high voltage
applied between the filament and tin-
plate, it is possible to secure an electron
current of approximately 3 milliamperes
when pure dry hydrogen with a dew
point of minus 70 degrees Cent, is passing
through the tube at a rate of 8 cubic feet

/| TEEL.



per hour. As the moisture content of
the gas increases, the output of the tube
drops, rapidly at first and then more
slowly, as shown in Fig. 5.

It will be seen from Fig. 5 that in
the range of moisture content of interest
in bright annealing stainless steel, for
example, there is a sufficiently wide
spread between minus 35 degrees Cent,
dew point and minus 45 degrees Cent,
dew point to allow very precise control.
A similar calibration curve can be made
for dissociated ammonia as shown in
Fig. 4.

The factors that influence the tube
output are of considerable importance.
Assuming a constant voltage between fila-
ment and plate, and a constant rate of
gas flow through the tube, it can be
shown that the output of the tube varies
markedly with filament temperature. In
Fig. 3, we have the change in tube
output as influenced by filament voltage
which in turn, of course, is only a measure
of filament temperature. In the range
of voltages covered, it should be noticed
that the linear portion of the curve lies
between 23 volts and 28 volts. The
significance of this is that we may vary
filament voltage in that range and se-
cure a family of parallel curves for the
calibration of the tube so that any
slight change in filament resistance re-
sulting from manufacturing variables can
be compensated for by changing fila-
ment voltage. Thus, if we secure one
point on the curve that is known to be
correct, all other points will automatically
follow on the correct calibration curve.

With plate voltage as a variable and
filament temperature and gas flow con-
stant, a similar curve is secured as shown
again in Fig. 3. Along the linear por-
tion of this curve, plate voltage again
may be varied within the limits shown
so as to correct tube variables without
destroying the calibration. Similarly, gas
How is shown to have the same effect.

Simplicity of construction and op-
eration is one of the outstanding fea-
tures of this equipment. In Fig. 6 is
shown a schematic wiring diagram for
the apparatus. It will be noted that

the only requirements are a source ol
high-voltage direct current which need
not be filtered and a source of filament
power (alternating current). The input
to both the plate supply and the filament
should be regulated to compensate for
line voltage variations, particularly if the
apparatus is to be made recording.

The illustrations shown above have
been for an indicating type of meter,
hut it is quite obvious that the equipment
could be made recording simply by sub-
stituting the proper recording instrument
for the output milliammeter. In a like
manner, suitable automatic controls could
be operated by using sufficiently sensitise
relays on the output of the tube.

Handles Only One Impurity

This equipment, at the present time,
may be calibrated for only one impurity.
For example, in furnaces used for bright
annealing steel strip, it is often a prac-
tice to earn' on the high-temperature an-
nealing until the outlet gas from the fur-
nace has reached a pre-dclermined dew
point. In this type of gas, it is customary
to find not only oxygen and water vapor,
but also some small amounts of hydrogen
sulphide, carbon monoxide, carbon di-
oxide, and sulphur dioxide, all of which
have a tendency to decrease the tube
output so that the indication given by
the dew point apparatus would,be the
cumulative effect of all impurities, rather
than a single specific one.

In cases of this type, therefore, it be-
comes necessary to remove all of the
impurities except the one for which the
apparatus is  calibrated. Generally
speaking, carbon dioxide, hydrogen sul-
phide, and sulphur dioxide can be quite
effectively removed by passing the gas
over suitable absorbants and then meas-
uring the oxygen and water vapor con-
tent, if these are the factors of the most
importance.

All of the dew-point tubes made thus
far have used tungsten filaments, and
are therefore limited in their application.
Carbon monoxide and hydrogen sulphide,
for example, both form compounds with
tungsten which rapidly change the elec-

Fig. 3. (Right, top)—Effect of plate and filament collage on performance

Fig. 4. {Right, center)—Control carve for dissociated ammonia

Fig. 5. (Right, bottom)—Precise control at any point between minus 35 and minus
45 degrees Cent, dew point for hydrogen allows bright annealing of stainless steel

Fig. 6. (Below)—Simplified schematic of the electronic control scheme

tron emission of the filament. As this
filament operates at a high temperature,
presence of these gases would cause early
failure due to the low melting point of
the compounds formed. Nitrogen is an-
other example of a gas which forms
compounds with tungsten at an elevated
temperature. The life of a tungsten fila-
ment in one of these dew-point tubes
has not yet been determined when the
only impurities in a hydrogen atmosphere
are oxygen and w. ter vapor. One tube
now in operation has had a life of over
7000 hours without any apparent change
in calibration.

There are certain other materials which
may be used for filaments, such as Konal
and platinum. Konal has many of the
same characteristics with regard to com-
pound formation as tungsten. Platinum
in general does not have the high tem-
perature strength necessary.

From the above it would seem that
suitable filament material is important
in extending the scope of the apparatus.
This is particularly true if we consider
its use only in the light of impurity de-
terminations in the exhaust line of a
furnace. If, however, we establish con-
trol in annealing furnaces on the input
gas, the filament life is sufficiently long
to use the equipment economically.



Read about ancient and modern hammers; the hammer a

self-destroying tool; designer involved in a contest with

destructive effects of use; approach to problem of ham-

mer design; moving and fixed anvil hammers; the Cham-

bersburg Model E; present war a contest between forged

mechanisms

By ARTHUR F. MACCONOCHIE
Head, Department of Mechanical Engineering
University of Virginia
University Station, Va.

And
Contributing Editor, STEEL

(Section 16 in a Series on Forgings, Forging Methods and Forging Equipment)

FROM TIME immemorial, the familiar came under control, the power-driven

dynamical principle, whereby very large
pressure may be applied—especially to
metals—by bringing a heary mass sud-
denly to rest, has been utilized in many

hammer made its appearance.

In these early designs of mechanically
operated hammers, there is ample evi-
dence of the attempt to imitate the ac-

forms and divers ways. Throughout the
earlier history of mankind, the strength
of the human arm alone was relied upon
to provide the energy necessary to strike
the blow. But with the passage of time
and as other primary sources of energy

tion of the smith as he worked at his
anvil. With the invention of the falling
ram, these limitations dissolved and the
modem era of the drop hammer began.
Among those personalities which stand
out in the record of progress is James

Fig. 1— The “balanced” ram, designed to minimize destructive forces acting o: the
rod by disposing the center of gravity of the striking mass auxiliary and well down
towards the face of the ram

Fig. 2—To mount piston on rod, piston isfirst heated in a
control. Then it is removed to a horizontal support and the
is still hot—as is shown here

furnaceunder pyrometer
rod inserted while piston

Fig. 3—Test hammer used to study effects of blows far in excess ofspeeds employed
in commercial practice. This is part of laboratory equipment employed by Cliambers-
burg Engineering Co. to keep abreast of the steady advance in hammer design

Fig. 4—This relative light air-driven hammer is particularly suited to working air-
craft wing fillets, as shown here, and other parts made from sheet aluminum alloys

Fig. 5—At right, balanced ram being machined with a quill inserted in bore to check
alignment. Left, a parallel bar is being used to check relation between guide pocket
and base of hammer frame

Fig. 6—Two types of laminated or multi-part anvils. Such blocks have been sub-
jected to extended tests and observation in the Chambersburg laboratories. All illus-
trations furnished by Chambersburg Engineering Co., Chambersburg, Pa.
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Naysmith, the Scottish engineer, who con-
ceived and developed the first direct act-
ing steam hammer in 1838, a tool which
is readily recognized as the prototype of
a numerous progeny. To the Chambers-
burg Engineering Co. however, in the
person of its able president, Eugene C.
Clarke, belongs much of the credit for
the significant developments of the past
two decades, more particularly in the di-
rection of higher impact velocities, great-
er accuracy and in the adaptation of
design of function.

From the standpoint of the end result
desired the forging hammer successfully
fulfills its mission if the part produced
has the desired form and if a minimum
of excess metal remains to be removed.
Further, the flow of the grain must be
under proper control, and the rate of
production must be high.

A little consideration will show, how-
ever, that these basic requirements are
antithetic,to an easy solution of the prob-
lem of design, inasmuch as the
at best, is a self-destructive tool,
attempts to increase the speed and
cision of its action involve painstaking
investigation of the consequences since
not only are all parts of the mechanism,
especially the moving parts, subjected
to the most violent shocks but the effects
of heat have to be faced. Many of
studies are made in what is known
the test hammer illustrated in Fig. 3.
This piece of laboratory equipment is
arranged to permit without re-striking,
hammer blows at velocities far in
of commercial speeds in order that the
effect of each blow may be accurately
measured and recorded. The weight ra-
tio of impinging bodies, (anvil and ram),
the rate of deformation in its relation
ram velocity, and related matters are
among the subjects of inquiry.

Anyone who has witnessed the spec-
tacular operations of the forge and
watched a hammer of large capacity beat
a mass of glowing steel into the die will
have little difficulty’ in forming some esti-
mate of the forces brought into play with-
out benefit of any' acquaintance with



the differential equation of acceleration
and Newton’s second law. Thus it is
not surprising to learn that it is well
nigh impossible to avoid the stressing
of some parts of the hammer momentar-
ily beyond the elastic limit. lienee the
designer is primarily involved in a con-
test with the destructive effects of ordi-
nary use, with the dice loaded against
him.

In this connection, the demand for
very large hammers having anvil blocks
of proportionate dimensions has raised
the question of laminated or multi-part
anvils. Fig. 6 exhibits two types of such
anvil blocks which have been subjected
to tests and observations in the Cham-
bersburg laboratory. In almost every
ease where such designs have been em-
ployed, similar assemblies have been
tested to destruction in order to make
the experimental record complete. At
present all development and research
work has been set aside so every' effort
can be concentrated on war production
work. But with the return of peace, the
work thus far accomplished will permit
further important contributions to the
study* of hammer design and its relation
to the deformation of metals under im-
pact.

The evolution of the modem power
driven hammer has been marked by such
a wealth of practical observation and de-
duction that sometimes the theoretical
reasons for the particular form taken by
any given design are not always readily
apparent. By way of a major approach
to the problem, it might be considered
desirable to permit both ram and anvil
to move together in opposite directions

111

Fig. 7—Setup for putting drop board

hammer through its production paces on

the test floor. Board drops have the

merit of simplicity, need neither steam

nor air connections. Their application is

limited, however. They can not he used
on heavy work

at speeds which bear some relation to
the masses involved as in the Beche drop
hammer of German origin in which the
two are of equal weight. Such an ar-
rangement would undoubtedly avoid the
transmission of vibration to the founda-
tions and to the surrounding territory
eliminating the resulting energy losses
involved.

Further, the total weight of the hammer
including the lower tup, which corres-
ponds to the anvil of the type which we
in this country’ are familiar, would be
very much reduced. Indeed, it is claimed
that the weight ratio, for equal power,
would be about one to three. Founda-
tions would be unnecessary, other than
for mere support of the weight of the
tool, and the transmission of the energy
of the double blow to the forging would
unquestionably be effected with a high
degree of efficiency.

But when we come to examine this
project further, we note as a fundamental
objection that either there must be a
relative movement of work and operator,
or the operator must move up and down
with the lower ram—a prospect which
is not likely to be particularly welcome.
Nor is this all. If we think of the effect
of bringing the two halves of the hard
steel dies together from opposite direc-
tions, we arc led to the conclusion that
certainly in the later stages of the forg-
ings process, the pressures developed
would be very' high and in case of direct
contact, of incalculable magnitude.

Mr. Clarke reports that he watched
connecting rods being made by a hammer
of this ty'pe at a forge shop in Birming-
ham, England, and in the course of an
hour’'s production there was not a single
rod which did not stick in the dies and
require the efforts of two men to set
them free. ‘The die”, he concludes,
“was ruined as | watched it.”

As far as is known the only' success-
ful application of this type of hammer
in this country is in the manufacture
of silverware—a technique which ob-
viously lends itself to an action of this
type. When dealing with hot metal,
it is essential that extremely intimate
contact of forging and die be avoided
and that the explosive force of the film
of gas trapped in the die be utilized to
assist in the release of the forging after
each blow. Further, in the case of the
double acting hammer, each blow must
ka absolutely on center, or the hammer
is knocked out of line, a limitation which

necessitates the use ol several hammers
if more than one impression is required.

If it be granted, therefore, that a sta-
tionary anvil of sufficient mass to re-
sist the impact of the ram be the most
practical approach, a primary’ decision
concerns the ratio of the mass of the
anvil to that of the ram. In the Cham-
bersburg model “E” this has a value of
20 to 1, in the case of hammers up to
and including the 8000 pound size.
Above that, a figure of 25 to 1 is em-
ployed. Such ratios appear to give an
effective guarantee of adequate resist-
ance in the interest of efficient operation.

Alignment “Watched” Carefully

From the foundation timbers to the
frame seats, the anvil is a modified pyra-
mid, a shape which avoids the incidence
of stresses resulting from the inertia of
overhanging masses . of metal. In the
case of smaller hammers, the anvil is a
single steel casting, carefully annealed
and made without cores in order to avoid
casting strains. But for larger sizes, a
sub-base of high strength alloy iron is
provided and fastened securely to the
anvil proper by tongue and groove as
well as dowels to prevent side move-
ment.

Fig. 9 is an elevation of this model
“E”, the design referred to above. In
early drop hammers such important mem-
bers as frames were permitted to move
freely at each blow, but this concept
has given way to designs of the so-called
“rigid” type in which accurate align-
ment is maintained as the blow is struck.
In modern designs, the inevitable move-
ment of one part with respect to another
is guided so as not to disturb align-
ment; frames, for example, being seated
on the anvil in such a manner that the
almost imperceptible motion, as the blow
is struck, occurs in a vertical direction
only.

Anvil blocks, in common with other
hammer parts, are subjected to vibra-
tional stresses of a high order and so
must be free from defects which might
serve as the focus of a fatigue failure.
It is for this reason that all machined
surfaces which might, because of their
location, become such foci, are carefully
examined and sometimes etched to in-
sure soundness.

Fig. 1 exhibits the “balanced” ram,
a relatively recent development. |If the
forces acting during the delivery of the
blow be considered, it is immediately
apparent that central impact will tend
to avoid the setting up of stresses arising
from bending moments applied to the
hammer rod—provided, of course, the
work is centrally located. In this par-
ticular design, the center mass is not
only axially disposed, but is located well
down towards the face of the ram. The
relief afforded to the rod and other
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Anne Clark’s refrigerator is helping

If you have ever tried to lift a me-
chanical refrigerator, you know the
weight of metal that is in them. So
when Uncle Sam diverted to muni-
tions all the critical materials in these
precision machines, he took a long
step toward shortening the war.
Equally important, he gained the use
of some of the world s foremost
manufacturing plants with their
skilled management, trained workers,
and productive machinery.

In many of these plants, conver-
son from refrigerators to war mate-
rials was speeded up and made
smoother by the cooperation of the

REVERE copper and

Revere Technical Advisory staff. For
Revere not only furnishes industry
with sound copper alloys, but also
supplies practical assistance in meth-
ods of processing and fabricating.

Today, every ounce of copper goes
directly into the essentials of war-
fare. There is none for any other use.
Fortunately, Revere is well prepared,
with modern plants, improved ma-
chines and advanced techniques, to
fill a heavy share of our country’s
needs. And in Revere's laboratories
research is tirelessly pressed forward
to help shorten the hours before
victory.

brass incorporated

Founded by Paul Revere in 1801
EXECUTIVE OFFICES: 230 PARK AVENUE, NEW TORN
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flatten E ssen

The Revere Technical Advisory Ser-
vice functions in (1) developing
new and better Revere materials to
meet active or anticipated demands ;
(2) supplying specific and detailed
knowledge of the properties of en-
gineering and construction materi-
als; (3) continuously observing
developments of science and engi-
neering for their utilization in pro-
duction methods and equipment;
(4) helping industrial executives
make use of data thus developed.
This service is available to you, free.



striking parts of the hammer by this
disposition of the moving mass will be
appreciated by every thoughtful driver
of an automobile who understands the
menace of an engine placed in the rear
of the car instead of in front in the
event of a head-on collision.

At the right in Fig. 5, a balanced ram
is being planed with a quill inserted
in the bore to check alignment. At the
left, a parallel bar is being used to check
the relation between the guide pocket
and the base of a hammer frame. Ham-
mer rods are not keyed or otherwise
fastened to the ram. The sleeve fitted
in the hole in the ram and the enlarged
end of the rod have nearly similar tapers
and are held together by frictional forces
of great magnitude, as the rod is driven
into ram by hammer blows in service.
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Fig. 2 shows the method employed to
mount the piston on the rod. The piston
head is first heated in a furnace under
pyrometer control and is then removed
to a flat horizontal support. While at
the desired temperature, the rod is in-
serted vertically and the assembly allowed
to cool.

No other mounting method has yet
proved as effective for the purpose. The
actual temperature to which the piston
is heated prior to this operation is a
function of its diameter, long experience
having established the proper relation-
ship.

When erecting a hammer, it is care-
fully tested for parallelism of guides and
uprights. These are held to 0.002-inch
when the hammer is cold. Check pads
at each end of each frame, machined
at the setting for planing the guide
pockets, serve as measuring points.

The intimate relation which exists be-
tween a well designed hammer and the
effective fulfillment of its function is
nowhere better exemplified than by the
instructions issued by the Chambers-
burg Engineering Co. for its maintenance.
Most—but not all—of the vagaries of
behavior are associated with dynamic
and temperature stresses. However, one
runs across such thoughtful design fea-
tures as the provision of breather holes
for the passage of relatively scale free
air to the space which opens between
the frame and anvil seats as the blow
is struck. Unnecessary wear is thereby
avoided. An interesting recommenda-
tion, which the experience of the aver-
age engineer would hardly foresee, con-
cerns the suspension of replacement rods
in the vertical position while in storage
in order to avoid permanent set as a
result of the deflection of their main
axes.

Concerning the protection of the
hammer against the effects of tempera-
ture stresses, we note the objection to
the common practice of piling hot forg-
ings against the rear of the anvil. This
causes expansion. The operator then
tightens the anvil cap key in order to

Fig. 8—Steady reduction in amount of
excess stock (shown by scjuares in lower
section) is made possible by hammer
improvements. From a 10-degree draft,
common 40 Yyears ago, drafts of 1% de-
grees may now be employed with cor-
responding great reduction in volume of
flash shown

Fig. 9—The Cliambersburg model E.
Prime aims of modern hammer design
are: Increased forging work per blow
and more strokes per minute; reduction
in amount of steam or air used; lower
maintenance costs and less “down time”;
greater accuracy and minimum excess
stock in the work

maintain a fit, and all is well until the
forgings are removed and the anvil cools
and frequently splits. Similarly, care
must be exercised in starting the run.
Since the die Warms up ahead of the
ram, it is easily possible to drive the key
too tightly and fracture the ram at the
notch. As the run continues, the tem-
perature of the ram rises, in its turn,
causing expansion against the guides
which must be adjusted accordingly.

So far as injury from dynamic stresses
is concerned, the piston rod is unques-
tionably the most vulnerable element in
the steam drop hammer. It must be
flexible enough to bend under the action
of eccentric blows and#yet of sufficient
diameter to provide the necessary bear-
ing areas in the piston and also in the
ram. It might appear as though there
would be an advantage in constructing
piston and piston rod in one piece, but
experience shows that the change of sec-
tion between rod and piston constitutes
a focal point of fatigue failure. For
the same reason it has been found un-
desirable to enlarge the rod end which
enters the ram. All rods are made of
carefully alloyed steel forgings and are
given a high polish after machining to
remove all surface marks which might
start a fatigue crack.

After entering the rod in the piston as
described above, the upper end is riveted
over, ensuring a permanent bond. The
lower end, however, is tapered in such
wise that seizure with the ram takes
place first near the point. Thus the
region of most intense bearing is near
the heart of the ram and so the effects
of flexure on rod life are minimized.

Those factors which influence the life
of the rod include off-center work, ec-
centricity of the ram itself and looseness
of the ram in its guides. But just how
long any particular rod will last cannot
be predicted. Obviously forgings of thin
section permit relatively rapid cooling
and close approach of the upper and
lower halves of the die thus are harder
on the rod than heavier sections in which
the flash is held to a minimum. Then
again, a long run is easier on the hammer
than frequent changes of work which
cause reversals of the bending moment
on the rod, resulting from eccentric load-
ing.

The inertia stresses which ultimately
destroy the rod raise problems of piston
ring maintenance. Cast iron will not
answer this purpose and alloy steel must
be used. But the rings pound their sets,
enlarging them and permitting the rings
to cock. Rings, like the rod, thus suffer
from fatigue and must be renewed if
failure from this cause is to be avoided.

At least half the battle of successful
hammer design lies in the completeness
and sensitivity of control. When pound-

(Please turn to Page 182)
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The greatest mobilization of engineering, technical W ith the event devoted exclusively to education

and production talent in the metal industry will take that will help increase war production, it may be
place in Cleveland the week of October 12 at the likened to a great university with 200,000 square
National Metal Congress and W ar Production Edi- feet of class rooms, lecture halls, conference and

tion of the National Metal Exposition. display spaces, with a faculty of thousands of the

"know how" and "know why" experts of the metal

250 leading manufacturers, anxious and willing to industry ready to counsel and advise how we can
play their part in this five-day drive to increase do more with what we have, ready to explain new
production of war products, will have educational wrinkles in standard processes, or to explain new
and conference displays manned by their produc- methods and equipment.

tion and engineering experts. Plan now to take advantage of this great university

Outstanding authorities in government and industry short course on metals, their production, fabrication

. . . and use. Learn and share in the new roduction
will speak briefly, informally and off-the-record at P

. . . . developments that will help win this war of metals.
twenty-five A.S.M. war production sessions, and will
participate in Information Panels for open discus- N.B. 250 manufacturers have already reserved 95 per cent of the
) ) ) X . L available display space in the War Production Edition of the Na-
sions. These practical sessions will be in addition to i o X . .
tional Metal Exposition. Several fine locations remain— get the

more than 1(D papers to be presented at the regular details now and participate in this educational drive to increase

meetings of the four big cooperating societies. production— write A.S.M., 7301 Euclid Ave., Cleveland, Ohio.
E
EVENT
THE NATIONAL METAL TIME PLACE THEME
p
CONGRESS AND OCTOBER 12 TO 16, CLEVELAND'S INCREASED PRODUCTION
WAR PRODUCTION EDITION MONDAY THRU FRIDAY PUBLIC AUDITORIUM OF WAR PRODUCTS
NATIONAL METAL
EXPOSITION
./
S 13 E iiliE S 11111
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FAT rfS KEEP IT DOWN
E BLUE print* »CHECK THOSE DIMENSIONS"

H
B
Ask Q “stions -HaveTirst Piece Checked If In Doubt

THINK QUALITY

READ
READ ™

f¥4t4W1-!1-oqre.TC]ri;

100 THEKHES W o TR LTER WP MR IR

doesnY take much
NLY 40 PIECES HERE

V BONDS * e+« BUY BONDS ¢+« BLBUY BONDS ¢+« BUY BONDS

:ts Have i0o 0 % of The H Y S T E R Employées

mljitlICI W A R B ONDS S and .Stomps Everu Pau Day

CHARTS

that promote enthusiasm for

maximum production

By EUGENE CALDWELL
Consulting Management Engineer

THE SUCCESS ol £)onald Nelson’s
drive to increase war production 25
per cent depends 0ll enlisting the co-op-
eration and enthusiasm of the work-
ers themselves. Such co-operation can
best be obtained by showing the men
their day-bv-day output. By setting up
certain production goals to be readied,
complete reports of progress can be
shown and made known to the men
daily.

Where There Is a Natural Unit of
Production: In quite a few plants the
measuring of production is a simple mat-
ter. For example, in many industries
weight of the product in pounds turned
out is an accurate measure of accom-
plishment. In other factories where
one item is being made in large vol-
ume, production is easily measured by
the number of units produced. Thus
production is at a higher level today than
yesterday if more units are turned out
today.

Not So Easy Everywhere: On the
other hand, the products manufactured
in many plants are so complex that
there is really no good yardstick to
measure production. Hence it is dif-
ficult to obtain a figure showing the
level of production from day to day.
This is particularly true of the ma-
chinery business in general.

An example of the complexity ol
this problem is found in a compain
manufacturing about 50 different kinds
of machines of various models. The
total number of parts involved is about
40,000. The company has two plants
located 2000 miles apart. For many
machines, about half of the parts art

(Please turn to Page 183)

Top, keeping up a chart that shows
spoiled work in money, not units spoiled,
is suitable for almost any type of pro-
duction work, even where many different
types of products are made or where
only parts are produced
Center, charts can be made to bring home
many associated messages. Here is one
that helped to cut waste of electrodes
represented by excessive stub lengths
Bottom, charts are well suited to show-
ing progress of many different types of
campaigns. This one helped sell war
bonds and stamps
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Coldforcedfull threads of R B & [V balts are dean and sharp, uith aoourate lead and pitch, giving uniform
load distribution and preventing stripping. Nuts, faced or semi-finished. have the bearing face at right angles
1o the hole, assuring stud alignnent . . . with lead end countereHoored, after tapping, for quick start.

HOW IMPORTANT is a single bullet in a
machine gun cartridge clip? How vital
is one out of 2000 incendiary bombs
dropping from a single Yankee plane
over Tokio? How much faster can a
hangar be built by quick-assembling
bolts and nuts?

A nut with a cranky thread ... abolt
with a badly-formed head ... are like
bullets that miss, bombs that are duds.
War industries want nuts that run on
smoothly with a flick of the fingers, bolts
that take tightening without injury.

High on the list of suppliers to the
builders of fighting equipment— the air-
ports, the tanks, the battleships, tractors
and big guns — isR B & W, whose serv-

ice to America is one bolt, one nut multi-
plied by millions . . . tons. . . carloads.

The men who know what quick as-
sembly means to war production specify
“Empire” for bolts and nuts that are
clean-threaded, accurate, and sturdy.

Our three great plants are stra-
tegically located for Industrial America’s
convenience — our workers are giving
full energy to serving wartime America’s
fastening needs.

Russell, Burdsall & Ward Bolt and
Nut Company. Factories at Port
Chester, N.Y., Rock Falls, 111., Coraop-
olis, Pa.; sales offices at Philadelphia,
Chicago, Detroit, Chattanooga, Los
Angeles, Portland, Seattle.

RUSSELL, BURDSALL a WARD

N AVARAR
EMPIREas

'Huitmake C"M &uca sthwut

yNAISL_f??/ AND ALLIED FASTENING PRODUCTS... SINCE 1845
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A Versatile

MATERIALS

THE FRST World war brought the
truck crane—a full revolving Ve-yard
crane upper body mounted on a solid-
tired Liberty truck chassis, according to
the General Excavator Co., Marion, O.
This offered mobility— after a fashion—
the company points out. But it took
many years of refining and development
to produce the modern crane mounted
on pneumatic tires, self-propelled, hy-
draulically steered and operated by one
man.

Such a unit can lift and carry loads
with the boom in any position, can creep
a't a snail's pace or put on a burst of
speed to race to some other location
when and where it happens to be needed.
With only one man seated up in the
crane cab to control all operations, die
crane pauses, turns, speeds up, swings
around, lifts its load, holds it in position
or places it exactly where wanted—all
under perfect mechanical control.

Many cranes of this type are finding
their way to the fighting front, to the
shipyards for speeding ship production,
to embarkation points to supplement dock
handling facilities. But their broadcast
application is on the home front, in the
hands of industry.

The one-man operated, self-propelled
crane on pneumatic tires is said to be
excellent for breaking down bottlenecks
in handling raw materials, parts in proc-
ess and finished products around indus-
trial plants where greatly increased war
production has introduced serious yard
storage problems. Being able to travel
about at will, yard storage is not limit-
ed by handling facilities if one of tliese
units can be made available to supple-
ment overhead traveling yard cranes and
other handling equipment.

An important advantage of this type
of crane is the great lifting power that
is available over the side of the unit.
As will be noted in accompanying illus-
trations, the chassis on which the crane
cab is mounted is furnished with out-

HANDTLING

A1lD

riggers at both ends ana at the center.
Provided with screw jacks at their outer
tips, these outriggers afford a means of
supporting the crane platform so unusual-
ly large loads can be handled over the
side without danger of tipping.

Too, many of these units are supplied
with a comparatively long wheel base.
Fig. 1, for example, shows a three-axle
chassis supporting a General Supercrane
working over the side. Note here that
the center outrigger jack has been
screwed down against heavy planking to
stabilize the unit.

Machines Save Manhours

The amount of work that can be han-
dled by these machines is hard to be-
lieve. Owners report savings amounting
to as much as 1.76 man-hours per 1000
board feet when stockpiling lumber with
one of these cranes compared with other
methods previously employed. Fig. 3
shows an operation. It is difficult to vis-
ualize how this particular work could
be handled efficiently without some unit
of this type.

In order to be able to travel over poor
terrain, these machines are available with
tandem rear axles and with dual drives
for maximum traction. In addition, four-
way oscillation of these rear axles allows
movement over obstacles and uneven
ground. Extra low gearing is provided so
they can pull out of places which would
stop a conventional truck.

Boom sections can be added easily so
that it is not unusual to see these cranes
supporting booms as long as 100 feet.
Fig. 4, for example, shows the same type
of boom, as long as in Fig. 1 but with
sections added to give a much greater
working height. The unit is being em-
ployed to speed erection of a new coal
tipple near Cleveland. The welded
tubular construction utilized in the boom
units produces a strong, rigid structure
and yet one which is light. This fea-
ture is of particular advantage as it pro-

Fig. 1—This crane works over the side without danger of tipping because the out-
rigger extending out from the chassis gives needed stability

Fig. 2—Working in close quarters, this crane helps McRae Bros, to speed construc-

tion of Spokane street viaduct in Seattle. Here it is setting a column form weighing

10,000 pounds, 29 feet high. Entire job from truck to final position takes only
15 minutes

Fig. 3—Owner of this crane reports savings amounting to as much as 1.76 man-
liours'per 1000 board feet when stockpiling lumber compared with other methods

120
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E VERY storage battery is

a war weapon, contain-
ing metals vital to our fighting
men. You hold these metals
in a sacred trust. It’s your
duty to squeeze from them
every ounce of use ... by fol-
lowing simple rules for bat-
tery conservation.

HERE’S HOW TO MAKE

YOUR BATTERIES LAST I*

Keep adding approved water at regu-
lar intervals. Most kinds of local water
are safe in an Exide Battery. Ask us if
yours is safe.

Keep the top of the battery and battery Keep the battery fully charged — but
container clean and dry at all times. This avoid excessive overcharge. There’s
will assure maximum protection of the always a right-way to do any job, and
inner-workings. a storage battery will last longer when

charged at its proper voltage.
* |If you wish more detailed information, or

. have a special battery problem, don’t hesi-
E X I & e tate to write to Exide. We want you to get

the long-life built into every Exide Battery.

Keep records of water additions, voltage
I R O N C L A D Ask for booklet Form 1982. and gravity readings. Don't trust your
BATTERIES memory. Write down a complete record
of your battery's life history. Compare

THE ELECTRIC STORAGE BATTERY CO., Philadelphia readings. Know what's happening |

The World’s Largest Manufacturers ofStorage Batteriesfor Every Purpose
Exide Batteries of Canada, Limited, Toronto
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Fig. 4—Boom sections can I>e added to
produce booms up to 100 feet in length.
The crane shown here has such added
sections and auxiliaries to speed erection
of a new coal tipple near Cdeveland

Fig. 5—Shipyards find these cranes par-
ticularly useful. Their ready availability
and flexibility makes them not only use-
ful in construction work but in a wide
variety of other handling jobs

vides better control of swing movements
and allows faster swings—due to the low-
er inertia involved with the lighter struc-
ture.

Other variations in boom assemblies
can he seen in Fig. 5 where one of these
cranes is being used to speed shipyard
construction. Here the cry is speed,
more speed. And one answer that ap-
pears to be quite effective is to use one
of these cranes—equipment that is
ready to pick up and go at a moment’s
notice, readily available at any point in
the entire yard.

At the same time, these units can work
well in cramped quarters. The unit
shown in Fig. 2 is doing just that. It is
helping McRae Brothers, Seattle contrac-
tors, to speed construction of the mjw
million-dollar viaduct on Spokane street
in Seattle. Working in tight quarters, be-
tween falsework, with constant traffic
on both sides, yet maneuvering on soft
sand, this machine was found able to go
almost anywhere and do the job well at
low cost. In Fig. 2, it is setting a col-
umn form weighing 10,000 pounds and
measuring 40 inches wide by 29 feet
high. The entire operation from taking
the form off the truck to placing it accu-
rately in position in the prepared hole is
accomplished in less than 15 minutes.

New Phosphor Coating

Provides More Light

A new phosphor developed by research
engineers of the Westinghouse Lamp
Division, Bloomfield, N. J., for use in
coating fluorescent lamps, is reported to
produce more light. It uses no cadmium
or lead, and its function is to transform
invisible ultra-violet rays into light radia-
tions.

W ar Standard for
M achine Tools O ffered
AnoMier American war standard—

"Machine Tool Electrical Standards’—I
purpose of which is to speed further
the manufacture of machine tools by
standardizing the electrical wiring of
such tools is announced by American
Standards Association, 29 West Thirty-
ninth street, New York.

Already it has been made mandatory
by War Production Board Order L-147,
which limits the future electrification of
machine tools to the types of equip-
ment recommended in the standard.

According, to the WPB, “the stand-
ard is found to provide satisfactory' elec-
trification for most purposes, and only
under special conditions wi'l machine
tool builders be authorized to produce
tools which do not comply with these
specifications.”

Work on

co-ordinated specifications

and safety provisions for electrification
of machine tools has been going on since
the first World war, but the result has
been a confusion of requirements, some
of which actually created unnecessary
hazards to operator and machines.

There was a growing tendency for
some users of electrically driven machine
tools to write their own specifications,
which varied widely. These presented
a difficult problem to the machine tool
builder. Sometimes he was forced to
read through 20 or 30 pages of specifica-
tions before wiring the machine tool,
and finally buy the equipment specified
instead of using what he had on hand.
When the customer’s specifications im-
posed details inherently unsuited to the
machine in question lengthy correspond-
ence ensued, and finished machines
clogged the assembly floor awaiting the
final decision.

Added to these problems was con-
fusion over the way in which local in-
spectors interpreted the provisions of
the National Electrical Code.

In 1939 the committee on electrical
problems of the National Machine Tool
Builders’ Association undertook a search
for the least common denominator of
all the codes and specifications in use.
and prepared the first draft of the stand-
ard. Last year ASA was asked to study
and further revise these standards for
acceptance as an American war standard.

A special section covering machine
tool equipment will be included in the
next revision of the National Electrical
Code and will co-ordinate the provisions
of that code with the new standards.

Copies of “Machine Tool Electrical
Standards” may be obtained from the
association headquarters at 40 cents per

copy.

Joins Tips to Tools

By New Process

An improved method of joining car-
bide and all other types of cutting tips
and cutting blades to tool shanks re-
ported to provide a ti"ht fit is announced
by Krembs & Co.. 669 West Ohio street,
Chicago." According to the company,
the method is adapted to both small
and large-scale production and can be
used with furnace, torch, or spot-welding
methods.

Process comprises a specially devel-
oped Fluxined-Spelter which is used to
brush tm the contacting surfaces of both
the cutting tip and the tool shank. Thi
work is then assembled to form a tight
fit and brazed.

When completed, the finished braze
looks like a gold-plated joint with ab-
solutely no waste of joining materia.
and the cleaning job is almost nil, the

company states.
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0 Tough Hours/

Towing on the swift Upper Columbia River isn’t easy on
marine engines. Rapids, white water, and tight places are numer-
ous. Boats that ply that waterway must have engines built for
hard going and heavy overloads.

The CAPT. AL JAMES is powered with a pair of Cooper-Bessemer
Diesels. Now, after 5800 hours of hard work, heads and pistons
have been pulled for inspection. All rings were found free, maxi-
mum cylinder liner wear was less than one -thousandth of an
inch for each thousand hours of operation, and engines’condition

declared excellent.

That sort of record speaks for the ruggedness of C-B Diesels, and
their economy of maintenance. They will serve you just as well!

THE COOPER-BESSEMER CORPORATION

Mount Vernon, Ohio — Grove City, Pennsylvania

25 West 43rd St., New York City 529 M & M Bldg., Houston, Texas 640 East 61st St., Los Angeles, Calif.

Investment Bldg., Washington, D. C. 1501 Arcade Bdg., St. Louis, Missouri 49 Duncan St., Gloucester, Mass.
Calmes Engineering Co., New Orleans, La. 1223 Western Avenue, Seattle, Washington
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CONVERTER CAST STEEL

WILL

NOW that side-blow converter cast
steel can be made to the same chemical
composition as acid open hearth or acid
electric cast steel, the present question
is, does it nevertheless differ essentially
in mechanical properties? It seemed that
an appraisal of these properties was in
order.

An investigation was sponsored by
Whiting Corp., Harvey, 111., for deter-
mining the facts, and contemplated as a

The accompanying article was taken from
the September, 1942 issue of TIIE FOUNDRY.

=— =« 1009

temperature- deg.f.

MEET

By C. E. SIMS and F. B. DAHLE
Battelle Memorial Institute
Columbus, O.

lollow-through study of means to correct
any deficiencies that might be found.
All of the steels used were from regu-
larly produced commercial heats.

It is recognized that steel castings are
products of three factors: (1) the inherent
engineering properties of the steel that is
used, (2) the mechanical integrity of the
casting, and (3) the heat treatment.

The mechanical integrity of a casting

-100 -80 -60

REQUIREMENTS

is largely a matter of foundry technique,
and no attempt was made here to deter-
mine whether, as is often claimed, con-
verter steel has superior castability. The
heat treatment was a constant, and the
investigation was concerned only with
the comparative engineering properties
of these steels, under standardized condi-
tions.

Specimens of cast steel for testing were
solicited from various commercial found-

ing. 1—Low temperature notched-har
impact strength of cast steels
-20 o] 20 40 60 80 100

temperature-deg. f.



TABLE |.—CHEMICAL ANALYSES OF GRADE “B”

Residual Metals

CAST STEELS.

e 5

Steel 55 a 5 § 58

g o 5 § 8)u

'3 u = E. %_f 8 3 E. 2 E_

a £ it £
Acid Open Hearth Steels
069 042 0.030 003 011 005 001 0.006 0.006
0.66 047 0036 0.03 012 0.04 0.01 0.006 0.005
067 036 0036 0.036 005 0.02 0.04 0.060 0.005
085 037 .003% 0.033 004 0.02 0.04 0.051 0.006
B asic Open Hearth Steels
058 046 0013 0.025 0415 0.14 0.06 0.016 0.005
068 045 0019 0034 010 012 0.05 0.012 0.005
072 034 0.017 0027 012 005 015> 0.04 0.004
077 034 0016 0029 012 006 0.17 003 0.004
Acid Electric Steels
080 045 0027 0.034 006 0.05 003 0.013 0.008
072 039 0.026 003 O00s 003 0.06 0.009 0.008
068 040 0034 0038 011 006 0.18 0.038 0.010
0.66 039 0.085 0040 011 0.06 0.16 0.034 0.009
0.68 0.49 0.036 0.037 0.009
Basic Electric Steels
[ I 034 088 028 003 003 012 019 043 006 0.007
Converter-Acid Electric Steels (Triplex)

H-30.....o...... 030 073 040 002 0035 0.36 004 008 0.05 0011
H-38............. 0.33 o'ss 03 0023 0.041 03& o!o3 0"08 0.005 0.012
H-42............. 035 073 035 0059 0.047 043 0.03 010 0.004 0.010

Converter Steels

0.77 055 0.034 0041 019 004 0.09 0.008 0.008
0.66 038 0032 0027 009 004 006 0.006 0.009
065 037 0038 002 009 005 006 0.007 0.009
0.50 032 0.033 0028 014 0.03 0.05 0.007 0.009
050 033 0.040 003 009 0.02 0.085 0.008 0.006
085 043 0043 0035 009 002 0.072 0.018 0.008
064 039 0.049 0038 010 0.03 0.079 0.018 0.007
073 036 0.044 0035 0.09 003 0.077 0.014 0.007

a Aluminum added to electric furnace in these heats.

Special Deoxidizers Added
to Ladle, Ib. per ton

Al FcTi
2
2
3
3
4
4

2

0.7

2a

2a

2a

2

2

2

2 2

1

1

1 17

2.25

TABLE II.—MECHANICAL PROPERTIES OF GRADE "B CAST STEELS.

N ote.— Tensile values and Charpy impact values are averages of duplicate tests. 1zod values are averages of three
ts.

Yield Strength Tensile Elongation, ~Reduction
r , . ' of Area,
psi. Strength, psi. per cent per cent
Steel *

T N Il |r|q.

E o la la E la
2 £ Ac "A S's g At

< < < < <
Acid Open Hearth Steels
49000 4650 74500 7450 335 320 57.0 555
46000 43000 75000 700 33.0 34.0 57.0 56.5
46500 46000 84000 83000 28.0 29.0 47.0 46.5
49000 47500 86500 87000 295 29.0 495 495
Basic Open Hearth Steels

45000 4550 74000 75500 29.0 33.0 38.0 56.5
46000 46000 78000 79500 315 325 565 57.0
48500 46500 8&500 81500 31.0 315 525 525
47500 48000 80000 80500 32.0 330 535 555
49.5

54.0

52.0

54.5

45.0

BasiC Electric Steels
S D 50000 60500 92000 93500 20.0 23.0 265 33.0
Converter-Acid Electric Steels (Triplex
58500 53500 84500 S7000 280 26.0 445 355
58000 55500 87500 S7500 255 245 350 37.0
47500 47500 8L000 8000 20.0 240 29.0 335
61000 55500 90000 91500 23.0 235 320 30.0
Converter Steels

................. i 53000 53500 80500 8L000 295 31.0 450 495
47500 46000 74500 75000 28.0 33.0 425 555
48500 48000 76500 77500 27.0 31.0 445 53.0
47000 47000 72500 73500 29.0 31.0 47.0 50.0
46000 44500 77000 76500 28.0 315 405 520
59800 53500 87500 83000 190 24.0 225 345
%50 55000 850 8000 225 235 320 310
52000 50000 81000 SO000 27.0 30.0 47.0 <485
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# B
2 24
2 18
2
0 2
B 6
A 25
2 24
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5 20
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2
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27 15
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B 2
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ries. These specimens were in the form
of coupons cut from keel blocks. All
specimens were from the same design of
keel block, except two heats (9551 and
9567, Table 1), which differed only by
being slightly greater in cross-section.
The processes represented by the speci-
mens are as follows: Acid open hearth,
basic open hearth, acid electric, basic
electric, triplex (cupola-converter-electric),
and side-blow converter.

An effort was made to obtain at least
two heats of each type from each con-
tributing shop and to have two shops
represented by each process. Triplex
heats were obtained from only one shop
and only one basic electric steel was
secured.

The request was made that all of these
steels represent the current standard
practice in use at any particular shop.
The only exception to this was in con-
verter heats 4 and C in which it was re-
quested that titanium be used in addition
to the regular deoxidizers and in convert-
er heat D in which an addition of 2
pounds of aluminum per ton was re-
quested.

In view of the prevalent use of alumi-
num in cast steels, the normal expectation
would have furnished some open-hearth
or electric steels deoxidized with alumi-
num. Such unfortunately was not the
case and, in view of the trend of the
results, two acid electric heats deoxidized
with 2 pounds of aluminum per ton were
later especially requested. Only one
of these, heat 1163, was acquired in time
for inclusion. This came from the same
shop as heats 715 and 724.

Steels Were Analyzed

All coupons were received in the green
or as-cast condition and heats were
given the same heat treatment. This
consisted of heating the coupons to
1650 degrees Fahr., holding for 2 hours,
and cooling separately in stiil air. One
set of tension bars was machined and
tested within three days of the normal-
izing treatment. All the rest of the
coupons were annealed at 750 degrees
Fahr. for 15 hours. This annealing tem-
perature was chosen because it is known
to eradicate hydrogen embrittlement
without affecting the tensile strength of
a normalized medium-carbon  steel.
Aging at normal temperatures for a
longer period will accomplish the same
result. Any improvement in ductieity
produced by this low-temperature anneal
is regarded, therefore, as a qualitative
evidence of hydrogen embrittlement in
the normalized bars.

In most instances, plant analyses were
furnished with the steel specimens, but
all steels were analyzed at Battelle Insti-
tute and, in addition to the common
elements, copper, chromium, nickel, mo-
lybdenum, and nitrogen were determined.
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TOGONTINUOUS, HGHSPED
AXORATE PIPE THREADING

NOTE THESE SPEEDS!

Seconds required to cut full American National
Standard pipe thread at recommended speed are
indicated below. Pipe made of tougher material
than standard should be run at slower speeds.
Higher speeds may be used for finer pitches,
smaller tapers and brass; and for cutting off.

No. 4 “Rapiduction” No. 6-A <Rapiduction”
Pipe Size Seconds Pipe Size Seconds
1 10.5 n/2" 11.3
14" 10.7 2" 16.5
LVi" 15.4 /2" 24.3
2" 16.1 3" 25.3
272" 22.0 32 33.4
3" 32.2 4" 34.9
314" 33.3 5" 52.6
4" 49.0 6" 80.0
No. 8 ““Rapiduction” No. 12 " lapiduction”
Pipe Size Seconds Pipe Size Seconds
21/2" 20.1 3>/2" 31.8
3" 29.8 4" 46.6
2 30.8 5" 49.6
4" 41.7 6" 64.3
; 44.4 7" 74.5
6 66.0 8" 86.7
7 80.0 10" 132.0
8" 103.0 12" 190.0
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A single die-head handles all sizes within range
of machine. Movement of cam lever sets chasers
for any size. Micrometer adjustment assures
extreme accuracy in setting chasers for any depth
ofthread desired.

OSTER "RAPIDUCTIO N "

Power Pipe Threading M achines

Do you need pipe threading speed? Get a RAPI-
DUCTION™! But you must be assured of accuracy?
Get a "RAPIDUCTION™!

What about sizes? "RAPIDUCTION” is made in
four sizes. (See table at left.) What about special
work requiring extreme accuracy? A lead screw
attachment is available for pitches 8, 10, 11 or 11Vi
and 14; is extra equipment on machines, 4, 6-A and
8; standard equipment on machine No. 12. Also
available (as extra equipment) is a taper attachment
for A. P. I. Standard and other threads of longer
than Briggs Standard Length.

But what are the FEATURES of these ""RAPIDUC-
TION”machines? Too many to enumerate here. Why
not fill in the form below, tear out, mail to us, Now?

THE OSTER MFG. COMPANY
2037 East 61st St. < Cleveland. Ohio, U.S.A.

Rush, by return mail, complete information about "RAPIDUC-
TION” Power Pipe Threading Machines.



In those few cases where the plant
analyses and Battelle Institute determina-
tions did not agree, an umpire analysis
was made by a third laboratory.

The compositions are shown in Table
I. 1t will be noted that although the car-
bon varies from 0.21 to 0.35 per cent,
the manganese from 0.50 to 0.88 per
cent, and the silicon from 0.25 to 0.55
per cent, they all come in the grade B
raised in regard to the chromium and
nickel content of the basic electric fur-

CONVERTED SHEAR

nace steel E-1 and the copper content of
the triplex steels because these residuals
undoubtedly affect the properties, as will
be pointed out later.

As might be expected, the basic open-
hearth steels are lower in phosphorus
than any of the others, while the con-
verter steels as a class are slightly higher
in phosphorus than the acid open-hearth
and electric steels. The triplex steels
were given a ladle dephosphorizatidn
treatment which was effective except in

"KEEPS 'EM SAILING"

CONVERTED to electric power, this old steam-driven shear, upper view, contributed

much to the record production of plates for ships (greater by 41,000 tons than a

prior high in March, Steel, p. 36, June 15 issue) at the Irvin Works of Carnegie-
lllinois Steel Corp., U. s. Steel subsidiary. The shear was coupled with an old roller-

leveler, both being worked into a modern finishing line.
cently completed giant Irvin SO-inch hot strip mill are as heavy as I-inch in thickness
Lower view shows a magnetic depiler transferring plates to

and 72 inches wide.

Plates handled on the re-

roller-leveler on the new line
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heat 11-42 where converter slag got into
the ladle and made the dephosphorizing
slag too acid.

The basic open hearth also has a slight
advantage in sulphur content, but the de-
sulphurizing treatment of the cupola met-
al has put the converter steels on a par
with the acid electric and acid open
hearth in respect to this impurity.

Nitrogen contents were determined
by the Cunningham distillation method
which is standard for wet methods, but
the accuracy of the reported results is
not considered greater than +0.002 per
cent. Certain trends, nevertheless, are
apparent. The triplex steels have the
highest content with an average of about
0.011 per cent; the straight converter
steels and acid electric steels are in the
same range of 0.006 to 0.010 per cent,
while the open-hearth steels have a still
lower range of 0.004 to 0.006 per cent.

Microscopic examinations were made
to determine the nature of the inclusions
and the grain size, inasmuch as both are
known to affect the mechanical proper-
ties. Except that the high sulphur steels
had more sulphides than those low in
sulphur, there was no notable difference
in cleanliness.

The type of inclusions was found to co-
incide closely with the deoxidation prac-
tice and particularly with the use of
aluminum, as described by Sims and
Dahlel. When no aluminum was used,
regardless of whether calcium or titanium
were used, the inclusions consisted of
globular sulphides and silicates. These
are designated type | and steels with
this type are inclined to have good duc-
tility.

When additions of aluminum too small
to leave an appreciable excess are used,
the silicates disappear and the sulphides
assume the form of an eutectic. Such
chain of film type sulphides, strung along
the primary grain boundaries, act as
zones of weakness and produce poor
ductility. This was described by Sims
and Lillieqvist2  These inclusions in
the steels are designated as type II.

If aluminum is used in sufficient
amount to leave an appreciable excess,
the sulphides are larger, farther apart,
and are irregular in shape or arc crystal-
line. Many duplex inclusions appear.
These are type Ill inclusions. Steels
with these inclusions have good ductil-
ity but not quite so good as with the
type | inclusions.

The grain size listed in the tables is
the grain size of the steels as normalized
from 1650 degrees Falir., the condition
in which they were tested. Although
the grain size does not vary over a wide
range, it does show the aluminum de-
oxidized steels to have the smallest grain
size, with the titanium deoxidized steels
showing an advantage over those with

(Please turn to Page 187)
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It will open ... of

Because it has been folded properly.
Because it has been made with care.
Because it has been inspected with
even greater care.

And because it has been stored in
aspecial air conditioned room—uwith
exact temperature and humidity
control—to protect the silk fabric
against mildew or other climatic
damage.

Ordinary air conditioning . . . the
kindofairconditioningyou’ve known
inthe past. . . wouldn’t do for a job
like this. More prerise. .. and nore

September 14, 1942

flexible equipment.. . the air condi-
tioning of the future . . . had to be
developed.

General Electric has been speciali-
zing in meeting the difficult air
conditioning problems created by
America’swar effort. Air conditioning
to preserve materials... to improve
the operation of machinery ... to
make it easier for men towork better!

When final Victory is won, many
valuable lessons learned in fighting
the Battle of Production will be
turned to the uses of peace.

l4cn.

More people will be able to enjoy
air conditioning; in homes,offices and
other places... because it will be less
expensive, more compact. And it will
be vastly improved air conditioning
... with accurate control of humidity
as well as temperature. Required,
climates will be reproduced at will.

When the time comes to supply the
air conditioning needs of the post-
war world, General Electric will be
ready. General Electric Co., Air Con-
ditioning and Commercial Refriger-
ation Department, Bloomfield, N.J.

(faaclctcaacH N fry

GENERAL®

ELECTRIC
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S P EED I NG

The success of the Allied war effort depends greatly
upon the speed of our production — the output of
coils and sheets, castings and forgings, bars and
shapes —and thousands of other vital materials.
American Industry has already come through in a
way that spells disaster for the Axis nations, and
it’s only the beginning.

Mathews Engineers are spending long hours in
solving the many conveying problems which go

M A THEWS

CONVEYER

AMERICA,SPRODUCTION

along with this great production program. You can
get Mathews engineering service and Mathews
Conveyers with much less delay than you might
think. By furnishing the highest preference rating
you can possibly obtain, along with complete
information regarding your problem, much time can
be saved in obtaining the conveying equipment
you require. Our job is to serve you in the most
efficient manner possible.

Cc O.

If you arc manufacturing war material, or any-
thing vital to the success of the war effort, you can
get Mathews Conveyers to handle that material
Rely as usual on your Mathews Engineer.



F. E. FLYNN
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Secretary, A.l.S.E. Treasurer, A.l.S.E.

T. E. HUGHES
President, A.I.S.E.

TO OUR FRIENDS IN THE STEEL INDUSTRY

Recognition by industry and by government agencies of the necessity
of an exchange of ideas and information in the all-out drive for production
lends new significance to the annual meeting and engineering conference
of the Association of Iron and Steel Engineers, to be held in Pittsburgh, Pa.,

September 22-23-24.

Association members of long standing know full well the value of these
meetings, and in order that maximum benefit be derived by the iron and
steel industry, | extend an invitation to the engineering and operating
personnel to take advantage of the opportunity to further their production
efforts.

Very truly yours,

Thomas E. Hughes, President
Association lron & Steel Engineers
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Considerable operating data will be made available at this year’s meeting of

the Iron and Steel Ergineers at the William Penn hotel, Pittsburgh— the thirty-

eighth annual gathering since the inception of the association.

Not for many

years has an annual convention of this organization opened without an accom-

panying exhibition of steel

mill equipment.

conditions no exposition will be held.

Tuesday, Sept. 22
9:00 A. M.
Registration
Chairman: C. 11. Williams, Asst, to Vice

President of Engineering, U. S. Steel
Corp. of Delaware, Pittsburgh.

Vice Chairman: H. F. Martin, Mainte-
nance Supt., Jones & Laughlin Steel
Corp., Aliquippa, Pa.

9:15 A. M.

business Session

Chairman: T. E. Hughes, Supt. of Main-
tenance, Carnegie-Illlinois Steel Corp.,
Duquesne, Pa.

Vice Chairman: J. L. Miller, Asst. Comb.
Engr., Republic Steel Corp., Cleveland.

9:30 A. M.

Electrical Engineering Division

Chairman: L. V. Black, Supt. Electrical

Dept., Bethlehem Steel Co., Bethle-
hem, Pa.
Vice Chairman: J. H. Miller, Electrical

Engr., Wisconsin Steel Works, Chicago.

“Air-Break Circuit Breakers for Indus-
trial Use,” by R. Lockett, Application
Engr., I-T-E Circuit Breaker Co.,
Philadelphia.

‘Carbon Brushes—Selection, Application
and Maintenance,” by R. Rowell,
Asst. Electrical Supt., Wheeling Steel
Corp., Steubenville, O.

Continuous

"Electrical Equipment for

Electrolytic Tinplating of Strip Steel,’
by J. H. Hopper, Industrial Engineer-
ing Dept., General Electric Co., Schen-
ectady, N. Y.

1:30 P. M.

Electrical Engineering Division

Chairman: H. R. Ford, Electrical Engr.,
W heeling Steel Corp., Steubenville, O.

Elec-
Co.,

Vice Chairman: E. L. Anderson,
trical Supt.,, Bethlehem Steel
Johnstown, Pa.

"Conservation of Critical Materials in
Transformer Design and Application,”
by J. K. Hodnette, Engineering Mgr.,
Westinghouse Electric & Mfg. Co.,
East Pittsburgh, Pa.

“Gage Control in Cold Rolling of Strip
Steel,” by J. D. Campbell, Industrial
Engineering Dept., General Electric
Co., Schenectady, N. Y.

"The Blast Furnace Skip Hoist,” by G.
Fox, Vice President, Freyn Engineer-
ing Co., Chicago.

1:30 P. M.

Welding Division

Chairman: M. M. MacDonald, Electrical
Supt., Andrews Steel Co., Newport, Ky.

Vice Chairman: W. Dudley, Asst. Supt.
of Maintenance, National Tube Co.,
McKeesport, Pa.

“A-C Welding in the Steel Industry,” by
E. Steinert and W. W. Reddie, West-
inghouse Electric & Mfg. Co., East
Pittsburgh. Pa.

But this year because of war-time

“Welding Metallurgy,” by W. G. Theis-
inger, Director of Welding Research.
Lukens Steel Co., Coatesville, Pa.

“Preparation and Handling for Welding,"
by A. E. Gibson, President, Wellman
Engineering Co., Cleveland.

8:00 P. M.
"Victon/ Through Production'

Motion pictures, selected subjects.

Wednesday, Sept. 23
9:00 A. M.
Operating Practice Division

Chairman: A. Montgomery Jr., Supt. <f
Rolling, Carnegie-lllinois Steel Corp,,
Duauesne, Pa.

Vice Chairman: A. D. Brodie, Supt. 93-
Inch Cold Strip Mill and Galvanizing
Dept., Jones & Laughlin Steel Corp.,
Pittsburgh.

“Roll Oils and Coolants for the Cold
Mill,” by M. Reswick, Lubrication
Engr., Standard Oil Co. of New Jer-
sey, Pittsburgh.

“Electrolytic Tinning,” by W. Cooper.
Electrical Engr., Crown Cork & Sea

Co., Baltimore.

“Modern Roll Design Practice, by C
Elms, Chief Engr., Pittsburgh Ro”"s
Div,, Blaw-Knox Co., Pittsburgh.

1:30 P. M.

Operating Practice Division

Chairman: W. H. Collison, Supt. B>

/ITEEL



However, the very well-balanced groups of papers scheduled for presentation

at the nine technical sessions should warrant a large attendance because of their

relation to war-time pioduction.

The 27 papers to be presented will cover the

six divisions of electrical engineering, welding, operating practice, mechanical,

combustion and lubrication.

the convention; afternoon sessions will be simultaneous.

Product Coke Plant, Great Lakes Steel
Corp., Ecorse, Detroit.

Nice Chainnan: J. D. Jones, Chief Engr.,
Youngstown Sheet & Tube Co.,
Youngstown, O.

“Innovations in Coke Oven Design,” by
\l. D. Curran, President, Coal Carbon-
izing Co., St. Louis.

“Properties of Blast Furnace Cokes:
Their Measurements, Significance and
Control,” by H. H. Lowry and M. A.
Mayers, Coal Research Laboratory,
Carnegie Institute of Technology, Pitts-
burgh.

Coal Washing and Its Effect on Coke
Oven and Blast Furnace Practice,” by
W. S. McAleer, McNally Pittsburgh
Mfg. Corp., Pittsburgh.

Survey of the Iron Ore, Pig Iron and
Scrap Situation,” by M. D. Harbaugh,
Vice President, Lake Superior Iron
Ore Association, Cleveland.

1:30 P. M.

Mechanical Division

Chairman: E. W. Trexler, Supt. Mecli.
Dept., Bethlehem Steel Co., Cambria
Plant, Johnstown, Pa.

Vice Chairman: C. J. Dubv, Chief Engr.,

Warren District, Republic Steel Corp.,
Warren, O.

Application of Modem Cold Sawing

Technique,” by N. A. Malone, Plant
Industrial Engr., Steel & Tube Divi-
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sion, Timken Roller Bearing Co., Can-
ton, O.

“Development of Personnel in the Steel
Industry,” by R. Greenly, Carnegie-
Illinois Steel Corp., Pittsburgh.

“The Application of NE Steel,” by J.
Mitchell, Metallurgical Engr., Carne-
gie-lllinois Steel Corp., Pittsburgh.

7:30 P. M.

Informal Stag Dinner

Thursday, Sept. 24
9:00 A. M.

Combustion Division

Chairman: E. E. Callinan, Combustion
and Refractory Engr., Steel & Tube
Division, Timken Roller Bearing Co.,
Canton, O.

Vice Chairman: C. J. Wyrough, Supt.
Steam Efficiency and Combustion,
Jones & Laughlin Steel Corp., Pitts-
burgh.

“Fundamentals of Open-Hearth Design,”
by F. Loftus, Loftus Engineering Co.,
Pittsburgh.

“Relation of Flame Character to Open-
Hearth Operation,” by A. J. Fisher,
Fuel Engr., Bethlehem Steel Co., Spar-
rows Point, Md.

“Developments in Steel Plant Refrac-
tories,” by C. A. Brashares, Technical
Dept., llarbison Walker Refractories
Co., Pittsburgh.

Only one session will be held each morning of

1:30 P. M.

Combustion Division

Chairman: E. C. McDonald, Combustion
Engr., Republic Steel Corp., Cleveland.

Vice Chairman: F. C. Frye, Steam and
Fuel Engr., Great Lakes Steel Corp.,
Ecorse, Detroit.

“Determination of Blast Furnace Cred-
its,” by F. Leahy, Supt. Fuel Dept.,
Youngstown Sheet & Tube Co,,
Youngstown, O.

"Modem Turbine Types and Design,”
by F. K. Fischer, Central Sta. Steam
Engr., Wcstinghouge Electric & Mfg.
Co., Philadelphia.

Round Table Discussion: Steel Plant Fuel
Supplies.

1:30 P. M.

Lubrication Division

Chairman: C. R. Hand, Lubrication
Engr., Bethlehem Steel Co., Sparrows
Point, Md.

Vice Chairman: P. J. Doyle, Lubrication
Engr., Republic Steel Corp., Cleveland.

“The Use of Addition Agents in Petro-
leum Products,” by F. F. Musgrave,
Asst, to Director of Research, Lubri-
Zol Corp., Cleveland.

“Bearing Surfaces,” by E. L. Hemingway,
Chief Metallurgist, International Ma-
chine Tool Corp., Elkhart, Ind.

“Turbine Lubrication,” by S. O’'Dette,
Senior Field Engr., Standard Oil Co.
of New Jersey, New York.



Fig. 1— Turbovacuum
compressors and con-
trol panel in the blow-
ing engine house
(Courtesy, Trane Co.)

By ROY M. WALKER
Manager, Field Engineering Dept.
The Bristol Co.
Waterbury, Conn.

NSTRUMENTS

BLAST

EVERY recording and controlling in-
strument now generally used in blast
furnace operations has been developed
within the memory of many of us. These
modest working tools have contributed
vitally to the progress of the industry.
Besides any exclusive function of each
blast furnace instrument, they all work
together to simplify, guide or definitely
control many factors in the economical
production of the maximum quantity of
high-quality pig iron.

The blast pressure recording gage,
with its range, so often used, of 0 to 32
pounds per square inch, is closely
watched to discover or prevent trouble.
Low pressure does not force air far
enough into the bosh and high pressure
tends to force much air into the center
of the furnace. Either condition results
in uneven heat zones and decreased pro-
duction. Irregular pressures also re-
sult in greater loss of ore dust out of
the top .of the furnace. Obstructions
to the movement of stock may often be
loosened by a drop in the blast pres-
sure.

A high-pressure record on the blast

134

FURNATCE

for aiding

pressure recorder may indicate a bang-
ing furnace, causing excessive resistance
to the normal flow of air through the
furnace.

But the operator has other instru-
ments to which he may refer to prove
what this high pressure may mean.
The stockline recorder shows any delay
in the progress of the stock through
the furnace. The top gas temperature
recorder will record the changes in tem-
perature and the top gas pressure re-
corder will add its written testimony,
by a drop in pressure which will bo
greater than expected from the gas con-
suming load.

A low-pressure record on the blast
pressure recorder may reveal that a
channel has formed through the stock
and this condition will be verified by
the high temperature of the top gas.

Each of these instruments helps in
maintaining uniform operating condi-
tions, thereby tending to prevent hot
and cold spots in the furnace with the
irregularities which will follow.

Constant temperatures and pressures
in the blast and in the top gas, and

PRODUCTION

steadily moving stock are the conditions
for which the operators strive, and the
trend from hour to hour is clearly shown
on their recorder charts.

It is claimed that a variation of less
than 20 degrees Fahr. in the hot blast
temperature, during a critical period
when the furnace stock is hanging, may
be the tuming-zone between real trouble
and the resumption of normal operation.

The more variables in temperature,
pressure, flow, humidity, materials, etc.,
which can be controlled at the blast
furnace, the greater is the margin per-
missible for uncontrollable factors and
the greater is the assurance of maxi-
mum quantities and quality of iron.
Therefore, the use of many indicating,
recording and controlling instruments is
necessary to most nearly obtain uniform
conditions.

Over 30 years ago Gayley installed a
refrigerating system for removing mois-
ture from the air blast for one of the
Isabella furnaces outside of Pittsburgh.
The undertaking was discontinued and
a blast furnace superintendent, then in
contact with the experiment, told me

/ITEEL



Fig. 2—Dry blast installation serving a
southern Ohio blast furnace (Courtesy,
Trane Co.)

its merit seemed inconclusive due to so
many variables in the furnace processes.

Much more economical and efficient
air conditioning mechanism has been
evolved since that time. Contributing
to the elimination of many of the vari-
ables has been the development and in-
telligent use of modern blast furnace
instruments. Today six or more manu-
facturers are offering air conditioning
systems which relieve the blast furnace
superintendent of bother about devia-
tions in the humidity of the air going
into the melting iron. The variation in
humidity has been a difficult one for
which to correct, because changing the
coke ratio to compensate for changes
in humidity, except for seasonal changes,
is often too slow a correction. While
the humidity of the air may change in
a short period of time, the stock added
in the top of the furnace takes about
12 hours to reach the hearth. During
this period it is possible for the humidity
to change so that anywhere between
1000 and 3000 pounds of water per hour
may go into the blast furnace through
the hot blast line, to be converted to
steam and then to hydrogen and oxygen.
As 5760 B.t.u. are used in the process
of dissociation of each pound of mois-
ture, the cooling effect of so much mois-
ture in the hottest and most critical
temperature zone of the furnace is ob-
vious.

When dry blast is not employed,
changes in hot blast temperatures are
regularly made to compensate for daily
changes in humidity. But any form of
correction lor a humidity change tends

to disturb the uniformity of other con-
ditions.

It is of interest to note that A. K.
Reese, Cardiff, South Wales, presented
a paper at York, England in 1922, ad-
vocating dry blast which he had used
for some time. Among the advantages
he mentioned was that dry' blast made
it possible to use high-blast temperature
without the usual sticking.

A year or more ago, a Russian blast
furnace was mentioned in a news report,
where steam was added to the air blast
to bring up the humidity to a uniform
level at which to work from day to day.
In the United States, the trend on air
conditioning systems for blast is to re-
duce the humidity to 4 grains of mois-
ture or less per cubic foot of air.

Several descriptions of air condition-
ing systems for blast furnaces have been
recently published. As these have re-
ferred little to the instruments used,
it may be pertinent to briefly describe
the instruments used on an up-to-date

Fig. 3— Chart
record taken of
stove dome tem-
peratures using a
platinum, jilati-
num-rhodium
thermocouple
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installation made by The Trane Co. and
now in successful service on a southern
Ohio stack.

Fig. 2 shows the exact location of the
dry blast system in relation to the ar-
rangement in almost any steel plant.

On the extreme right are the intakes
for blowing engines. The air is drawn
from these engines into the lower part
of the conditioning tower which is shown
in the center foreground. After passing
through the stages of conditioning, the
air leaves at the top of the tower, goes
through the cold blast main and much
of it goes into one of the three stoves
shown at the left. To the right of these
stoves is part of the blast furnace itself.

The moisture content of the air going
through the tower, just mentioned, is
controlled by means of sprays and cool-
ing coils. The arrangement is shown
in Fig. 4.

The pressure in the tower varies from
15 to 25 pounds per square inch along
with the blast furnace pressure. As the
pressure varies, the instrument equip-
ment shifts the temperature control point
to agree and to hold the temperature at
a set point for a given pressure.

A pressure-temperature ratio controller
is used for this. The ratio may he ad-
justed, but that now in use gives 1 degree
Fahr. change per pound per square inch
of air change (a 33 to 43-degree Fahr.
temperature change for 15 to 25 pounds
per square inch gage pressure change).

To maintain the desired temperature of
a cooling coil, the ratio controller operates
the 3-way mixing valve between the
chilled water supply tank and the cooling
coils. A temperature control bulb is in-
stalled below the coils and above the
spray, to hold the temperature at approxi-
mately 60 degrees Fahr. This is accom-
plished by regulating the flow to the
spray. A Johnson service 11354 air re-
lay is installed between the spray con-
troller and the spray valve, to hold the
valve position to some predetermined
minimum opening, so as not to shut off
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Fig. 4—Arrangement of instruments and valves for dry blast system control spray tower

the spray entirely, regardless of tem-
perature requirements.

The two air-operated, free-vane, pres-
sure controllers in the turbovac room
are for regulating the temperature of
water in the chilled water tanks for
the use of mixing valves in the line to
the coils.

All valves have positioners to take
lull advantage of the sensitivity of the
control instruments, so that a valve will
take a definite position, regardless of
friction or load, for each change dictated
by its controller.

The ratio controller is a reset recorder-
controller suitable for the process lag
and the variations which might be re-

quired in the throttling ranges. The
other controllers are the ampliset indi-
cating type with adjustable throttling
ranges.

A float safety instrument, not shown
in the sketch, is located in the tower
to prevent flooding, should the spray
be excessive.

Fig. 1 shows the turbovac room, with
the control panel at the top of the stair-
way. Two pressure controllers on center
panel operate valves supplying con-
denser water to the two turbovacuum
Compressors.

For many blast furnaces, an orifice
in the air line, when a turboblower is in
service, will be used with a flow meter

Fig. 5—Dome temperature radiation fixture mounted on a stove dome in Germany
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to record the air flow to the furnace.
The range may be 0 to 100,000 cubic
feet of air per minute, depending on
the size of the blower and the furnace
requirement. The cold blast pressure
of 0 to 35 pounds may be recorded
on the same chart. For distances of
about 100 feet between the orifice and
the recorder, a mechanical-type flow
meter should be satisfactory, with the
air connections direct to the mercury
manometer of the recorder. If the re-
corder is to be located at a greater dis-
tance, it is best to use an electrically-
operated flow meter system which is
built like a telemetering device, so that
the recorder may mbe located any dis-
tance away from the transmitter, at the
orifice with its flow meter manometer.
Either type is available with an inte-
grator to totalize the air flow.

A very practical flow recorder has
been in general use for many years
which is well adapted to this particular
application.  Turboblowers have been
provided with large wooden venturi in-
takes. A pipe connection from the ven-
turi throat leads to a recording vacuum
gage. A second pipe connection from
the venturi mouth goes to the inside
of the air tight case of the same recorder.
The resulting record gives a differential
which may be calibrated in cubic feet of
air per minute. The second pipe line
to the venturi mouth is desirable, for
connecting line temperature compensa-
tion, even though atmospheric pressure
may be the same at the air intake and
at the instrument case. Without the
second connection, nearly 2 per cent
error may result.

Tachometers Are Employed

Where reciprocating engines are used
for the blowers, it has been usual the
last 30 years to install recording ta-
chometers on the blowing engines and
empirically gage the air flow, for a
given engine adjustment, by the revolu-
tions per minute. The blast furnace
superintendent will speak of air flow
in terms of engine revolutions per min-
ute instead of cubic feet of air per min-
ute. For a working range of 40 to 60
revolutions per minute the record should
be read within % revolution per minute.
For this reason a strip chart tachometer
has been popular. A millivoltmeter
type recorder connected by several hun-
dred feet of wire, if desired, to an in-
strument magneto, has been extensively
used. A chain and sprocket drives the
magneto from the large blowing engine
rotating shaft.

The governor on these reciprocating
engines must work perfectly. At one
plant where excessive flue dust was an-
noying, the engine operators were sta-
tioned right in front of the recording
tachometers to maintain a straight line

ITEEL
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Fig. 6— Air-operated hot blast control system

on each chart by the manipulation of the
engine throttles. By a careful watch
of the tachometer chart and regulation
of the engine speed, enough flue dust
was reported saved, which would other-
wise blow out through the downcomers
at the top of the furnace, to pay the
wages of several men.

The cold blast line from the engine
room to the furnace will carry air at a
lower humidity than the same air at
atmospheric pressure even though an
air conditioning system is not in service.
Some water is trapped out when the air
is compressed from atmospheric to 30
pounds gage pressure. Recording psy-
chrometers often are connected so that
humidity readings are taken of air ar-
ranged to leak from the cold blast line.
One simple plan has been to pipe air
through a Vi-inch line around the instru-
ment room, or through a long enough
line to reduce the temperature from 300
or 400 degrees Fahr. down below 200
degrees Fahr. and then adjust a needle
valve so that the air will blow oxer the
wet and dry bulb of the recorder in a fix-
ture designed for this purpose. Criticisms
are justified of the accuracy of the plan
hut it is suitable for comparisons of hu-
midity in the line from hour to hour.

One modification of the foregoing plan
is to control the temperature of the air
sample by a small cooling coil, to main-
tain a constant diy bulb temperature
reference point.

Some instrument manufacturers are ex-
perimenting with dewpoint recorders
working on the principal that a mjrror
can be used to retard a reflected beam
of light to a photocell, when the tem-
perature of this mirror drops' to the dew
point of the air sample.

For blast furnace parlance, humidity
should be measured in grains of mois-
ture per cubic foot of air. Either the
wet and dry bulb recorder or the dew-
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point recorder can be designed to record
directly in grains of moisture per cubic
foot.

At some blast furnaces, a wet and
dry bulb thermometer bulb fixture is lo-
cated at the air intake to the blowing
engines. At other plants the humidity
reading in the instrument house is con-
sidered sufficient. This may be a self-
contained wet and dry bulb thermome-
ter with its fan to give at least 15 feet
per second air xeloeity over the wet bulb.
Another type of recorder in general use,
records atmospheric temperature and
per cent relative humidity. The humid-
ity actuating element is helical in shape
similar to those in many pressure and
thermometer recorders. But the helix
twists to move the pen arm, due to the
expansion and contraction of thousands
of capillary cells in a prepared, xx'ooden,
paper-thin strip. This thenno-Immidi-
graph is practical for humidity measure-
ments at lower temperatures than the
wet and dry bulb recording thermom-
eter.

The blast pressure recorder always
is furnished with a round chart, revolved
once in 24 hours by a sirring clock or an
electric clock. The chart is usually ap-
proximately 12 inch diameter with a
scale suitable for a working range of
15 to 25 pounds per square inch. The
recorder is in a dust tight case and, for
appearance, it is desirable to have a
flush mounted case on a panel with
other instruments. This panel is at
some central location convenient for in-
spections by the blast furnace operators.

Most of the other instrum“"ts on the
same panel will be the round chart type.
The round chart is convenient to inspect
and to file and most instrument manufac-
turers are now offering round charts for
nearly all applications.

Most of the other instruments on the
same panel will be the round chart type.

The round chart is convenient to inspect
and to file and most instrument manu-
facturers are now offering round charts
for nearly all applications.

The strip charts in rolls about 100
feet long may be preferred for a few
records where open divisions are re-
quired or where some multiple, related
records are too crowded on the narrower
scale of the conventional round chart.

Some plants are provided with panels
of charts with a suitable peg for each
instrument on which to hang round chart
records. A round plate glass cover with
an identification label for the chart appli-
cation and with a center hole, to fit on
the peg, holds charts flat and leases the
front chart in the stack exposed to veixv
so that the last day’s record may always
be seen. Anyone wishing to inspect
the chart records can then visualize what
has transpired throughout the plant.

To many, the most interesting record
around the blast furnace is that of the
hot blast temperature. Several effects
result from changes in the blast tem-
perature. A previous reference was
made to humidity corrections made by
a change in blast temperature. A higli-
temperature setting helps to secure an
economical coke rate. Other conditions
remaining the same, the higher blast
temperature increases the silicon and
carbon content in the pig iron but de-
creases the sulphur content.

Cold Blast Is Heated

Air from the cold blast line, which
has been compressed by the blowing en-
gines, flows through the heated checker
bricks of one of the blast furnace stoves.
The air then goes through the hot blast
main to the bustle pipe, which surrounds
the upper part of the bosh. This air
blast then enters the furnace through
a number of tuyeres which distribute
it exeniy into the melting zone.

While one stove is surrendering its
heat to the air for the furance, the
other stoves are being heated up by a
portion of the gas fuel secured as top
gases from the blast furnace. Usually
there are four stoves for one furnace
but there are sometimes fixe. Recently
several new furnaces hax'e been erected
having only three stoves. This is be-
cause modern checker brick provides
more square feet of heating surface.

Naturally the air blast going through
a freshly heated stove is much hotter
than the air supply will be at the end of
an hour, when much of the heat in the
stove has been absorbed.

To maintain a constant temperature
in the hot blast line to the furnace, a
mixing \alxe is manipulated to by-pass
some of the unheated air from the cold
blast line, so it will not go through the
stoxe but mix with hot air in the hot
blast line and reduce the hot blast to
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TO GET THE MOST
OF

LATHES

No. 1 in a series of suggestions made by the South Bend

Lathe Works in the interest of more efficient war production.

Keep Your
Lathes Clean

Yes, it's as simple as that. Just by
keeping your lathes (and other ma-
chine tools) clean, you can increase
production, reduce scrap, and length-
en the life of your equipment.

This will not only benefit you, but
it will be a definite contribution to
our total war effort. For every avail-
able machine tool must be kept go-
ing. The combined output of all ma-
chine tool builders cannot supply
enough equipment to keep pace with
the rapidly expanding war produc-
tion program, so there can be no un-
necessary replacements.

%
Dirt Is Abrasive

Unless brushed away frequently,
the scale, grit and fine chips pro-
duced by the cutting tool mix with
the oil on the bed ways, dovetails
and other bearing surfaces, forming
a dirty sludge. Because this dirt is
abrasive, it increases friction and
causes wear wherever it is allowed
to collect.

Obviously, this retards production,
shortens machine life, and makes it
hard for the operator to maintain ex-
acting tolerances. And when chips
work under the tailstock or saddle,
or into the spindle taper, the accu-
racy of the lathe may be seriously
impaired.

Encourage the Operator

A good way to keep your lathes
clean is to encourage each operator
to take care of his own machine. Let
him know that you appreciate his in-
terest and effort. Explain how easy
it is to spot a good machinist by the
way he takes care of his lathe. Urge
him to take pride in keeping his lathe
clean, free from dirt and chips. He
will have greater respect for his job
and will unconsciously become a
more careful workman.

A small paint brush is convenient

SOUTH

Dept. 832 -
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A small paint brush Is convenient for brushing away dirt and chips

for brushing away loose dirt and
chips. Compressed air is not so good
because it may blow dirt and chips
into oil holes and bearings. Pliers are
handy for pulling long steel shavings
away from the machine. A clean cloth
can be used, after brushing, to re-
move the last traces of dust and grit.
A little oil on the cloth will prevent
rust from forming on the finished
surfaces of the machine.

The felt wipers on the ends of the
saddle wings should be removed and
cleaned in kerosene occasionally. An
experienced machine tool service man
should periodically inspect the lathe
and remove any grit or chips that
may have worked under the saddle or
tailstock. The bed ways can be bad-
ly scored by a small steel chip im-
bedded in the saddle or tailstock base.

Don’t Let Chips Collect
Adequate chip disposal should be

BEND

South Bend, Ind., U.S. A. -

provided to prevent chips from piling
up underneath or around the lathe.
Dirt and chips should not be allowed
to work into the threads of the lead
screw or the gearing of the apron or
quick change gear box.

At a time like this, when most ma-
chine tools are operating 24 hours a
day at speeds and feeds far beyond
those for which they were designed,
a small amount of carelessness may
cause excessive wear— even a break-
down. Certainly an ounce of preven-
tion is now worth far more than a
pound of cure.

Write for Bulletin HI

Bulletin H1 giving more detailed
information on the cleaning and care
of the lathe will be supplied on re-
quest. Reprints of this and other ad-
vertisements in this series can also
be furnished. State number of copies
wanted.

LATHE WORKS

Lathe Builders for 35 Years

/TEEL



the constant temperature required.
When a fully heated stove is put in
blast, the mixing valve will be wide open
and supply the most cold air. It will be
gradually closed as less heat is trans-
ferred to the hot blast from the stove.

This adjustment can be accomplished
in the most practical way by means of
a hot blast temperature control instru-
ment. This controller will be called
on to quickly open the mixing valve
after a stove change and then gradually
throttle down this mixing valve to hold
the blast temperature constant as the
stove cools down.

Most of the hot blast controllers now
installed are provided with electrical
relay combinatiohs for adjusting the set-
ting of the mixing valve by means of
an electric motor. Recently, several air-
operated hot blast controllers have been
purchased and these have some inherent
advantages over present designs of elec-
trically-operated  controllers, including
the electric motor power devices for im-
pelling the mixing valves. While an
electric controller moves the mixing
valve in steps, the air-operated con-
troller imparts full floating control and
permits greater simplicity in the design
of throttling adjustments and reset cor-
rections for the time lag between the
time the mixing valve moves and the
effect of the change in temperature is
felt by the hot blast control thermo-
couple, located in the hot blast main, a
few feet from the bustle pipe.

Air Control Has Lagged

The steel industry has been more
tardy than the oil, rubber and food in-
dustries in taking advantage of the spe-
cial usefulness of air control. Mainte-
nance men are probably more familiar
with electrical equipment. Past experi-
ences, when moist or dirty air had been
used, may also have caused hesitation
about installing a system which might
plug or freeze up.

More applications for controllers in
steel mills are being provided now with
air controllers as confidence is established
by the use of the few precautions re-
quired in using air control. Clean air
can be provided for instruments with
small  economical air compressors,
further protected by suitable filters. The
plant manager of a steel mill in Duluth,
Minn., who has used air control there
for years, suggested that an inspection
he made of the air controllers in success-
ful operation in the mines further north
where it really got cold. The only un-
usual protection noticed for air lines
during the sub-zero weather at Duluth
"‘as somewhat oversized air lines in ex-
posed sections so that any possible frost
forming inside the line would not stop
the flow of air.

One air-operated temperature con-
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Fig. 7—Electrical power unit for use with electrically-operated hot blast control
pyrometer

troller, which was installed about two
years ago in the Pittsburgh district for
hot blast control, uses clean air from a
small compressor for the air supply at
the instrument and for the pilot valve
of the air motor operator of the mixing
valve. But the power for the cylinder
of the air motor which moves the valve
stem is derived from air piped from the
cold blast main.

The arrangement is shown in Fig. 6.
The control instrument is an indicator
and is located on a panel on the operat-
ing floor beside the blast furnace, ac-
cessible for constant inspection and for
adjustment by the furnace men. The
recorder, not shown in the sketch, is
located in the instrument shanty, about
200 feet away.

The range of both of these instru-
ments is 700 to 1700 degrees Fahr. In-
cluded also is a control station, by means
of which the automatic control may be
changed to manual control. Using the
adjusting knob on the control station,
a pressure reducing valve is regulated
to make the changes in the air pressure
in the control line to the air motor. This
air pressure positions the pilot valve at
the cylinder and resets the mixer valve.

Where electric controllers are pre-
ferred, a similar instrument may be se-
lected except that the control mechan-
ism will move a contact arm in the in-
strument across a proportioning slide
wire resistance. The main features of
the electric hot blast control unit being
installed at the plant of the Woodward
Iron Co., Birmingham, Ala.,, may be
of interest.

The proportioning slide wire in the
hot blast temperature controller is con-

nected by three wires through a detect-
ing, polarized relay to a follower slide
wire, in the motor valve operator. In
the circuit is a current interruptor. Con-
trol adjustments provide ample changes
in the throttling range and for propor-
tionate reset and for timed reset.

If the temperature tends to overshoot
the control point, the throttling range is
increased; but if the temperature tends
to drift away from the control point,
the throttling range is decreased. If
the temperature does not return to the
control point fast enough, the reset ad-
justments are increased. After the con-
trol unit has been tuned for the particu-
lar hot blast installation for which it is
intended, there will be no further ad-
justment needed and the furnacemen
will only reset their control point as
changes are desired in the hot blast
temperature.

The electric motor operator with limit
switches, relays and hand wheel is illus-
trated in Fig. 7.

The electric hot blast control also in-
cludes a station for manual operation of
the valve motor.

The McCarthy mixing valve, gate
valves or butterfly valves are all suitable
for use with either air or electrically-
powered mechanisms.

One of the difficulties of applying
blast temperature controllers to furnaces
which have been in service for many
years, has been that these old furnaces
often are provided with undersized mix-
ing valves and the line from the cold
blast to the hot blast main, in which
the mixing valve is located, may be too
small from the standpoint of automatic
control. This means that not enough
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Fig. s—Instrument flow sheet with location of instruments for principal applications
around a blast furnace

cooling air can flow through the mix-
ing valve, just after a stove change, to
bring down the hot blast temperature to
the control point. When it is not prac-
tical to replace this line and valve with
large enough sizes for good hot blast
temperature control, then it is neces-
sary for the operator to manually throttle
back the air going into a freshly heated
stove for a period of time so that a
larger proportion of cold air will be
forced through the mixing valve. The
control is therefore no longer fully auto-
matic. An installation is now pending
where it is proposed to automatically
throttle the air supply to the stove when
the mixing valve reaches its maximum
opening position.

It is apparent that a furnace working
on a hot blast temperature of 1400 de-
grees Fahr. will not require as large a
mixing line as it would require if run-
ning with a hot blast temperature of
900 degrees Fahr. Also good stoves,
which transfer large quantities of heat
to the blast, will make an ample sized
mixing valve more necessary.

The top gas pressure recorder will be
similar to the hot blast pressure recorder,
hut will have a range of about 0 to 75
inches head of water.

For ranges of pressure above 25
pounds per square inch, the actuating
element in most recorders consists of a
hollow, cork screw shaped, coil. This
helix is connected through a pipe line

to the source of pressure. As the pres-
sure increases inside the helical hollow
coil, it tends to unwind the coil which

moves a pen arm, attached to the end
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of the coil, so that the pen point follows
the calibrated scale imprinted on the
chart.

For lower ranges of pressure like that
of the top gas, the usual pressure ele-
ment for the recorder consists of a
small metal bellows mounted inside of
a cylinder or shell, which prevents dis-
tortion of the element even when rather
heavy overloads are encountered.

The cooling water which circulates
through hollow plates in the brickwork
of the bosh and hearth must be checked
constantly. If any part of the water
circulating system is obstructed, the in-
tense heat of that section of the fur-
nace may begin to melt the brickwork
as well as the clogged bosh plate. A
2-pen pressure recorder, recording in-
coming and outgoing water pressure,
provides some evidence of trouble by
an increase in the difference in pressure
at two points.

A 2-pen recording thermometer with
a record of the incoming and outgoing
temperature of the cooling water will
show a decrease in the difference in
temperature of the two records, be-
cause an obstruction or short circuit of
the flow means less heat will be absorbed
by the stream of water.

Even a comparatively small leak of
water into the hot hearth will soon cause
irregularities in the furnace operation.

The range of the 2-pen thermometer
in the water line is often 40 to 225 de-
grees Fahr.

The range of the 2-pen gage may be
as high as 0 to 150 pounds because a
force (motor-operated) pump may some-

times be used in flushing out the bosh
manifold.

More than 25 years ago at Donora,
Pa., a pyrometer indicator was put in
senlice to take temperatures of the fur-
nace lining at a number of points around
the stack. Records were kept of these
temperatures over a long period of years.
Similar records have been taken at other
furnaces. At Central Furnaces, Cleve-
land, multiple recorders were used for
this application. The usual procedure is
to insert fire ends through the shell, 12
inches into the lining ac two levels.
Three thermocouples at one level may
be 120 degrees apart and midway be-
tween these, and 10 feet or more above
them, are three more thermocouples.
Temperatures are noted occasionally to
check on the location of possible hot
spots.

When a foundation of one furnace
was laid, arrangements were made to
embed several thermocouple wires at
different locations in the cement near the
floor of the furnace, so that these could
be connected to a portable pyrometer.
This experimental procedure was
followed to provide some indication of
how far molten iron from the hearth
might work down into the base; and
provide a warning in ease of a breakout.

The stockline recorder olten will have
a round chart and be housed in a case
to match others on the same panel. The
recorder itself is furnished with a gear-
reducing mechanism and records the
up-and-down movement of the stock
rod and thus shows the height of the
material in the furnace. In recent years,
this recorder is mechanically or electri-
cally connected to the automatic ma-
chines which are used for raising and

(Please turn to Page 192)
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Boring Worm Gear Housing—
a typical job for

The urgency of the emergency demands the utmost of every
man, machine and minute. To get utmost production in

metal cutting, use tools made of MO-I?£X. They stay
sharp—20% longer between grinds than 18-4-1.

Thousands of tons of M°'MAX used during
past decade prove this steel is today’s clear answer
to the call for more production with less use of stra-
tegic materials. M°-MAX depends only on the
U.S.A. for its moly and its less than two percent
of tungsten. Its one percent of vanadium is the
lowest of any commercial high speed steel.

To its high red hardness, toughness, weld-
ability and heat treatability, add availability.
Fourteen leading steel makers can supply you. They
are listed on this page. Write any of them or us for
complete technical data. The Cleveland Twist Drill
Company, Cleveland, Ohio.
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EYES OF THE ANTI-AIRCRAFT BATTALIONS, giant searchlights like this will pierce the skies with
800-million-candlepowcr beams to track down hostile planes. Among the advanced engineering
features incorporated in the design of this searchlight is the use of Bantam Quill Bearings to
assure high capacity, efficient operation, and long life at vital points in the trailer mechanism.
Here is another instance of the many ways in which Bantam Bearings are contributing to the
successful functioning of America’s war equipment.

41,000 IN USE WITHOUT A SINGLE FAILURE
is the remarkable service record established
by Bantam Quill Bearings in the pumping
units and pumpingjacks built by the National
Supply Co. Though subjected to the severe
operating conditions of oil field service, the
Quill Bearings have been performing with
this consistent dependability for periods as

ABILITY TO MEET SPECIAL REQUIREMENTS
iu bearing design is an important aspect of
Bantam'’s service to industry. In addition to
a comprehensive line of standard anti-friction
bearings—straight roller, tapered roller,
needle, and ball- Bantam offers a highly de-
veloped skill in the design and production of
unusual types, such as this ball radial bearing.
If you have a difficult bearing problem,
TURN TO BANTAM.

SMOO0IH, UNFAILING POWER for a three-high
copper rod mill is transmitted by this
special drive combined with a three-high
pinion stand, built by Farrel-Birmingnnm
Company, Inc. Bantam two-row tapered
roller bearings arc used both on the high-
speed shaft of the gear reduction unit and
on the center pinion of the three-high stand.

REDUCTION IN PEDAL PRESSURE is made pos-
sible through the use of Bantam Needle
Rollers to form a compact, high-capacity
anti-friction unit in the lever assembly of
clutches produced by Long Manufacturing
Division of Borg-Warner Corporation. Km-
cient lubrication throughout the life of the
unit is an added advantage of these bearings.

long as five years. For further details on these STRAIGHT ROLLER = TAPERED ROLLER *NEEDLE <BALL
compact, high-capacity, anti-friction bear-

ings, write for Bulletin I1-lot. BANTAM BEARINGS CORPORATION +« SOUTH BEND + INDIANA
144 /mTEEL



ELECTRIC

IN CONTROLLING an electric arc
furnace, as is the case in most other con-
trol applications, the function to be
reckoned with most is the element of
time. Fig. 1 shows a 6-ton furnace ar-
ranged for top charging. The operator’s
control panel is shown at the right, set
into the wall of the furnace bay. The
transformer room is directly behind the
panel.

Common experience indicates that
where a quantity is required be held
constant continually, or for any given
period of time, the faster the quantity
tends to change from normal the more
difficult is the problem of controlling
it.

To obtain some visualization of the
problem in controlling an arc then it
may not be amiss to consider a few' fund-
amental characteristics of the arc. Par-
ticularly the rapidity of current changes.
The electric arc is a pure resistance load,
that is, impediment to the flow of cur-
rent through it does not change with
time. The reason for this is plain. No
magnetic flux is produced by the arc
current (more than that which surrounds
any other conductor in air); therefore,
current can change instantly.

This is, of course, the opposite of the
<t er type of impediment to the flow of
electric current, inductance, in which
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the impediment exists only during the
time current is changing. This latter
type of impediment then only resists a
change in current flow, but not the ac-
tual flow.

Analagous to Water Pump

This is illustrated in Fig. 3 where R
is a resistance represented as a rheostat
with a voltage Er impressed across it.
With a given value of resistance a given
current will flow the instant voltage is
applied because no magnetic field flux
is set up, the change in which delays
current change. The action is similar to
the mechanical analogy at the right of
the illustration. Here, with pump P
delivering a given pressure, a given
amount of water will flow instantly with
a given valve opening corresponding to
the value of resistance R. If the pres-
sure is doubled the volume of water is
doubled. Thus, the resistance to flow
in both cases is constant. It is the con-
stant ratio between flow' and pressure or
I — E -r- R in the electrical circuit.

If v constant direct-current voltage,

By T. B. MONTGOMERY
Control Engineer
Allls-Chalmers Mfg. Co.
Milwaukee

for

RN AC ES

however, is applied between R—BI and
ground G G! across inductance L and
resistance R in series (Fig. 2), the
current flow is not established instantly
because a flow of current through L es-
tablishes a magnetic field flux which re-
quires time to change. This action is
similar to the inserted pump, or water-
wheel, A, shown at the right of the illus-
tration which is without friction and
drives only a flywheel. With pressure
from pump P applied suddenly the flow
of water is impeded by the pump A
and flywheel until it is up to speed and
thereafter flow' is determined only by
the opening of valve V. In the electric
circuit  (with  direct-current voltage
applied) as soon as the magnetic field
in L is established, L offers no further
impediment to current flow' and the rate
of flow is determined solely by the value
of R. However, in alternating-current
circuits the current values change rapidly
and continually and therefore L offers
continuous impediment to current flow.
Its value, in the same units of impedi-
ment to flow as the resistance R, which
is ohms, is:
XT. = 2rrFL

where F — frequency in cycles per
second and L the inductance of the cir-
cuit in henries. The value AT. is the re-
'actance.
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7 days after blowing out,
the old blast furnace was
being dismantled in gigan-
tic sections.

16 days after blowing out,
the base plates for the new
furnace were put in place.

On the 31st day the top platform
was being erected.

By the 4-3rd day the furnace top
structure, downcomers, etc. were in
place.

oy the day virtually all erec-
tion work on the furnace proper was
completed. (Lower left.)

On the 70th day, the newly en-
larged blast furnace was lit and
continues to give a highly satisfac-
tory tonnage output.



New  rnace was

28 days after blowing out,
the top of the new furnace

AGAIN PERFORMS AN

ANOTHER EXAMPLE OF AMERICAN
RESOURCEFULNESS THAT IS WINNING
THE BATTLE OF PRODUCTION

Everyone in the steel industry knows that pig
iron production in the United States today is less than
the war effort demands, and with that realization The
Jackson Iron and Steel Company left no stone un-
turned to see to it that their Blast Furnace was out of
blast for a complete rebuild the fewest number of days
that was humanly possible.

The William B. Pollock Company is proud to
have been chosen to perform the complete Job of dis-
mantling and new construction, and is free to ac-
knowledge that the construction record performed
could not have been performed without the full co-
operation of every man at The Jackson Furnace.

YOUNGSTOW N, OHIO

1ft M



WATTMETER

AMMETERS

6. ADJUSTING RHEOSTATS

7. CONTROL SWITCH

io. CIRCUIT BREAKER

9 VOLTMETER

1.

OVERLOAD

CONTROL

13 AUXILIARY RELAYS

The actual value of this reactance im-
pediment is directly proportional to the
amount of current flow since the amount
of flux built up varies directly with the
current, unless the ratio is reduced at
high-current values due to saturation in
the iron magnetic circuit of the reactor.
The relative value of this reactance effect
in an actual furnace circuit is similar to
curve A, Fig. 4. At 100 per cent cur-
rent its value is XY, while at 233.5 per
cent current its value is SV. In each
case the value is IXr and is the voltage
required across L (Fig. 3) for any given
current. Since this value of reaction
increases as current increases, it is said
to have a positive characteristic.

Current Changes Occur Instantly

The electric arc, However, is similar to
resistance R (Fig. 3) in that current
changes can take place instantly since
its impediment to current flow does not
change with time, but it differs com-

Infinite

lj.. Ohms

Fig. 2—Arc Furnace operator’'s panel

pletely in that the ratio of current flow

to impressed voltage,
E

R

is not constant but changes as
amount of current flowing changes.

This is illustrated by curve B, Fig. 4,
which is the volt-ampere characteristic of
an arc with length of separation be-
tween electrodes constant. If the fur-
nace size and transformer size supply-
ing it are such that 100 per cent cur-
rent is 7370 amperes, produced by 135
volts across the arc, this corresponds to
point Z on the curve, and the arc re-
sistance at this load is 135 -r 7370 or
0.0183 ohm. At 233.5 per cent load,
however, the resistance is 114 -r (2.33
X 7370) or 0.00658 ohm or about one
third as much; where 114 volts corres-
ponds to the vertical distance shown by
dotted line SU. Since the resistance
decreases with increase in current it is
said that an arc has a negative resistance
characteristic. In Fig. 3, Fi: correspond-
ing to SU, then, would be approximately
three times as great at 233.5 per cent
current as the vertical distance Xv. at
100 per cent if the arc characteristic
were positive and the same as a normal
resistance such as R in Fig. 3. Further,
the increase from 100 to 233.5 per cent
consumes no time in changing.

Thus, if with the furnace operating
at 100 per cent current point Z on curve
R, 135 volts corresponding to dotted line
ZT is held constant, when for any reason
the current increases slighdy, conditions
are shifted immediately to the right on
curve B. But with increase in current,
since the resistance of the arc decreases,

the

the result is a rising characteristic. At
233.5 per cent current voltage SU is
required to hold this current but voltage
ST is applied to the arc. Since no time
lag is required by the current in chang-
ing it woidd increase immediately to
infinite value. On the other hand if
when operating at 100 per cent current
at point Z, curve B, the resistance in-
creased conditions would shift to the
left and from the curve the voltage re-
quired to maintain the arc is greater than
the impressed 135 volts so immediate
extinction would result.

Not Generally Understood

The reason for the negative resistance
characteristic of the arc is not altogether
familiar to most of us. In a solid con-
ductor the molecular structure is homo-
geneous and the physical relation of in-
dividual atoms more or less fixed at
temperatures below the point where
melting begins. In the arc, which is
vaporous, the individual atoms are not
held fixed to the same extent and in
addition low-resistance metal vapors are
added in an amount varying with the
amount of current.

Thus far consideration has been given
only to the arc itself which, due to neg-
ative resistance characteristics with no
time lag for current change, is within
itself uncontrollable. As shown in Fig. 3
a reactance L is connected in series with
the arc. The impediment to current
flow of this reactance and the reactance
and resistance of the rest of the circuit
being all directly proportional to current
the total voltage required to overcome
reactance and resistance external to the
arc, which together form impedence, at
any current value is given by curve A,
Fig. 4. This impedence voltage euive
A when added to the resistance voltage

Fig. 3. (Left)—Electrical and water systems compared to show resistance to flow in
both cases is constant

Fig. 4. (Right)— Volt-ampere characteristic of an arc is depcited by caurve B

A PUMP

Currenf

/ITEEL



On U. S. Army tanks, the rims
of the "bogie mwheels” are brass-
plated before their rubber "shoes”
arcput on. If the brass-plating is
unsatisfactory, a poor rubber-
coating job results.

A manufacturer had the prob-
em Of stripping unsatisfactory
hrass-plating from the tank rims.
He was using a boiling chromic
acid bath, but the job took an
hour and entailed considerable
evaporation of the acid. Since
chromic acid is on priority, he
wanted to speed up the operation
m order to conserve this criti-
cal material.

APenn Salt representative saw
that a Pennsalt Gleaner could
tclp. Result? The Pennsalt Cleaner
'tripped the brass in one-fourth

the time formerly required, and
cut down the time in chromic acid
to one-fifteenth, thus effecting a
substantial reduction in the chro-
mic acid lost by evaporation. It
did everything the customer
needed, from a brass-removing
standpoint, and subsequent re-
plating of the rims was entirely
satisfactorv.

This was a tough problem to

1000 WIDENER

NEW YORK . CHICAGO

BUILDING,

. ST. LOUIS .

solve, but Penn Salt engineering,
backed by the complete line of
Pennsalt Cleaners, was equal to
the task. In the family of Penn-
salt Cleaners, there is at least one
which will facilitate some metal
cleaning operation in your plant.
Let the Penn Salt technical staff
help you with your problem.
Phone or write to Pennsalt
Cleaner Division, Dept. S.

SALT

P a n T

PHILADELPHIA, PA.

PITTSBURGH . WYANDOTTE « TACOMA



of (lie arc itself, curve 1, gives a circuit
impedence voltage as shown by curve
C. But if a constant 235 volts, as indi-
cated by dotted line WV, is impressed
on bus B—B', at 100 per cent current
135 volts (XT.) is consumed in the arc
and 100 volts Z\V XY is consumed
in the reactor. If current increases pro-
portionately more voltage is consumed
in the reactor until at 233.5 per cent
current the entire 235 volts impressed
(SV) is consumed in the reactor and
this is the maximum current obtainable
in the circuit. Further, the impedence
characteristics, curve C, is positive at
all points beyond dotted line a-al, that
is, an increase in current requires an
increase in voltage. But under the con-
ditions of constant impressed voltage at
233.5 per cent current and 41.75 per
cent reactance, there must be zero volt-
age across the arc. Since the sum of
impedance voltage and arc voltage is
equal to impressed voltage which is con-
stant the circuit characteristics become
as given in Fig. 5.

Assume operation at 100 per cent cur-
rent point X curve B, as before in Fig. 4.
Suppose the electrode makes direct con-
tact with metal as, for example, pro-
duced by a “Cave-in”. The arc resist-
ance becomes zero as at point S (Fig. 5)
with zero electrode separation, and
233.5 per cent current flows limited only
by reactance. If the electrode is raised
to increase separationthe arc voltage
is given, not by curve B for
length, but by curve B'. Normal arc
separation is reached again at point Z,
or 100 per cent current.

If when operating at 100 per cent
current, point Z (Fig. 5), the arc re-
sistance increases continuously without
electrode movement arc voltage and cur-
rent will follow curve B until at and
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constant%ryc

above point P corresponding to 16%
per cent it will be extinguished. To
meet this condition of increasing resist-
ance, since impressed voltage is fixed,
the arc resistance is lowered naturally
by lowering the electrodes. The arc
voltage then varies along straight line
curve B' (Fig. 5) when under automatic
control. It will be noted that at 233.5
per cent current no voltage is present
across R (Fig. 3), the total being across
reactance L. At 16% per cent current,
point P, curve IP (Fig. 5), most of the
voltage is across the arc, little across
the inductance. The relative values of
Ex and EK are fluctuating continually
while their sum stays constant, for any
given value of voltage and reactance.

All of the foregoing values are based
on 235 volts, 41.75 per cent reactanceO.
Both reactance and voltage are adjust-
able to suit furnace conditions. Since
the reactor L, (Fig. 3), is operated on
alternating current the flux change from
O to a maximum or vice-versa occurs each
quarter cycle, therefore its delaying ac-
tion to current change between the fore-
going values is necessarily of short dura-
tion, and of no practical value in main-
taining electrode current constant. The
current fluctuations as described may
occur in a cycle or so. Current thus
is free to fluctuate between 16% and
233.5 per cent full load value as rapidly
as the resistance between electrode and
furnace shell changes and is determined
this resistance. Fast electrode move-
ment thus is required to control arc
resistance and current.

In Fig. 5 the 3-phase furnace at F
indicates the level of a fresh charge of

“This fixure is given as the value of reactance
in which 41.75 per cent of the applied voltage
is consumed in reactance voltage drop at full
load current.

Fig. 5—Curve shewing circuit character-
istics

scrap metal at the beginning of the
melt. Since under these conditions the
current must traverse a long path of
loose nonhomogenéOus material between
electrodes as well as the vaporous arc
stream, it is evident that as melting is
initiated the resistance will fluctuate
wildly.  Oscillographic  studies  have
shown current surges on one type fur-
nace to occur approximately every six
cycles on a 60-cycle system. Obviously,
such violent irregularities could not be
successfully followed by any mechanical
correcting system.

Control Is Required

Therefore, in a control system what is
required is a time rate-of response which
follows average conditions. By such
control, while rapid current fluctuations
take place, the maximum current being
limited by the reactor, the response is
such that these fluctuations are kept
above arc extinction and fluctuating in
a band above and below full load or
other preset value. Again, the con-
ditions during the refining period after
meltdown are indicated by the broken
lines at the bottom of the furnace F

(Fin. 6). During this period the metal
is “boiling” so to speak with bubbles
forming under the electrodes which

cause sudden current peaks, then dis-
appear. Mere, too, time rate of response
must meet average conditions to pre-
vent the electrodes moving too far. Dar-
ing the refining period generally smaller
current values are used and less react-
ance giving a shorter arc. It, therefore,
is an important requirement of a success-
ful control that it operate stably at low-
current values as well as high values
and be unaffected by the amount of re-
actance used.

Finally, the corrective effort of any
closed control system needs be propor-
tional directly to the deviation from nor-
mal value. The normal value is the
value to be held constant for which the
device is set.

In Fig. 6, at the furnace, WM-A in-
dicates a shunt wound separately excited
250-volt direct-current motor, varying
in size from % to 7% horsepower, con-
nected to a winch which by means of a
cable system raises or lowers the elec-
trode of phase A. The armature of this
motor is connected solidly, without con-
tacts, to the armature of a winch gen-
erator, \FG-A, of comparable size to do
winch motor, and is one unit of a 7-
machine motor-generator set. Thus the
speed of the winch motor is, for practical
purposes, proportional to the voltage pro-
duced on the generator and when gen-
erator voltage is collapsed the winch mo-

(Please turn to Page 174)
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Construction of airplanes for victory calls for a boundless supply of magnesium.
The production curve of this remarkable weight-saving metal rises ever higher as
Dow extracts millions of pounds from the waters of the sea. The eye of the designer is
on the future when these vast quantities of magnesium will release more horsepower
for peaceful purposes and lighten our daily tasks in innumerable ways.

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN

\ G N E S

The Lightest Structural Metal... One-third Lighter Than Ang Other in Common Use
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The production lines of American industry are behind the
battle lines of the United Nations. Batteries of Niagara
Presses and Shears are speeding up production for Amer-

ica’'s foremost manufacturers of war materiel.

High output, convenient operation, reliability that reduces
shut downs to a minimum are performance factors result-

ing from Niagara design.

Niagara Presses and Shears
are built in a complete range
of well graduated sizes.
Write for Bulletins. Niagara
Machine & Tool Works, Buf-
falo, N. Y. District Offices;
Cleveland, Detroi t. New

York.

—S.LI,
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Left, regular inspection of motor linestarters reduce time outages. Right, smooth operation and longer motor life result when motors
are properly oiled. Care should be taken to avoid using too much oil, lest it contaminate motor windings

M A

MUCIi lias been written and said about
this subject and less lias been done than
on probably any other single item making
up the complex operations of a pla”t
It is only, however, by continually
hammering at the importance of keeping
equipment fit that some measure of extra
effort can be obtained. It is with this
in mind that this summary has been pre-
pared to be added to the voluminous
data that has gone before.

A steel plant is one of the vital links
in the chain of our war production facili-
ties. It is important, therefore, that pre-
cautions should be taken to avoid inter-
ruptions of large mills due to failure of
electrical equipment. With stepped-up
operating schedules caused by demand
for increased tonnages from the mills
and with the pressure of other work asso-
ciated with these increases, there might
lie a tendency on the part of maintenance
men at times to neglect proper inspection
of equipment in order to forestall major
failures.

The apparatus for a large mill consists
of the main drive equipment, such as
main mill motors and motor-generator
sets, with their switchgcar and control,
plus auxiliary equipment consisting of

September 14, 1942

INTENANCE

OF ELECTRICAL

In Steel Plants

By M. J. WOHLGEMUTH
Central Efectrical Superintendent
Westinghouse Electric & Mfg. Co.

East Pittsburgh, Pa.

table motors, screwdown equipment, etc.,
with their control.

Main Drive: A breakdown of a large
driving motor or generator supplying such
a motor, results not only in loss of ton-
nage, but involves costly repairs, not to
mention the time factor necessary' to
make these repairs, and also diverts essen-
tial material and time from other neces-
sary activities. It is important, therefore,
that large equipment be given more than
the ordinary maintenance in these times.
Some of the major items that should re-
ceive particular attention are as follows:

1. Keep a temperature record of elec-
trical equipment used to operate the mill
as this is a good indication as to whether
the eouipment is being overloaded con-
sistently.

2. Test the overspeed devices on all
your drives to make sure that they are
operating properly and that they are set
to trip at safe speeds.

3. It is important to make sure that

EQUIPMENT

your machine heater circuits are in satis-
factory shape so that if the equipment is
shut down for any length of time, there
will be no failure due to sweating.

4. If surge protective equipment is pro-
vided for large alternating-current ma-
chines, it should be inspected to make
sure that it is in operating condition.

5. Due to increased operation of the
mills, the air is bound to have a greater
amount of dust which tends to overload
your air cleaning equipment. This, na-
turally, will require more frequent atten-
tion to assure the proper amount of clean
ventilating air to the motors and gener-
ators. It is suggested that air-flow read-
ings be taken at periodic intervals to
make sure that each machine is getting
its share of clean air.

A recent inspection of several machines
showed accumulation of dirt which is
harmful to proper operation. A machine
which is clogged with dirt will give
trouble quickly, if not cleaned out, even
though the air supply is checked.

6. On electrical equipment which has
forced oil lubrication for the bearings,
particular attention should be taken to
insure the oil system is kept clean. A num-
ber of cases have been found where
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CGas or OH Fired Industrial Furnaces for:
'ORGING, normalizing, annealing,
HARDENING, drawing, heating, carburiz-
INg< nitriding, special atmospheres, for
6(Y BLAST USE SC KATHABAR ATMOSPHERE
CONDITIONING SYSTEMS.

URFACE [olVISUSTIO

ight..and on time!” For years this thought
has ruled operations at Surface Combustion. For years
each workman has seen the phrase posted as you see
it here, in every manufacturing department.

“Right...and on time” is not just another slogan. It
is a living principle, with years of performance to
back it up. It moved us over a year ago to anticipate
greater need for heat treating equipment with four
important measures.

1. Production operations were simplified wher-
ever possible.

2. Departments and equipment were rearranged
to bring related operations closer together.

3. An improved production control system was
instituted to keep things rolling on prede-
termined schedules.

4. Subcontractors used to fullest extent.

So Pearl Harbor found Surface Combustion ready to
serve increased emergency demands. Our furnace
output is hitting new all-time highs. More and more
Surface Combustion heat treating furnaces are going
on jobs, “Right...and on time”, to help America pro-
duce “enough and on time”.

Accurate production control methods, the coordination of
effort with 100 to 150 different sources of supply and sub-
contracting made possible the stepping-up of SC industrial
furnace output 400%. SC has met the unprecedented de-
mand for furnaces to aid in production of aeroplanes, tanks,
trucks, armor plate, carriages, mounts, guns, bombs, car-
tridge cases, projectiles, and clips—to name only a few of
the vital products of war. Delivery has been abreast, even
ahead in many cases, of industry’s requirements without
sacrifice of SC quality. Customers of SC know from ex-
perience that “Right...and on time!" means exactly that!

TOLEDO, OK



{Left)—It is essential to keep a motor clean using

a suction hose or by blowing with an air line. Al-

though a removable metal cover gives some pro-

tection to this motor installed on a carpenter's saw,
sawdust will get to the windings

(Right )— A thorough motor maintenance program
does not neglect brushes. Proper method of clean-
ing and surfacing is to press brush down on a
strip of sandpaper placed between brush and com-
mutator. Sand paper is then pulled in the direc-

tion of commutator rotation. Several
should be sufficient, depending on the
condition

damaging material has been discov-
ered in the oiling system.

7. After long continued use of electrical
equipment, the insulation tends to dry
out somewhat and in several cases the
coils tend to become somewhat loose
in the slots. If this condition is not cor-
rected, especially on reversing equip-
ment, eventual failure to ground occurs.
It is suggested that this be checked on
large motors, and, if necessary, the ma-
chines can be rewedged in a reasonable
time and save a major shutdown and
repair.

8. With increased load on the mills,
there will be a tendency to increase the
settings of the overload protective equip-
ment beyond that normally used. This
should be done with caution in order not
to overload the equipment too much,
causing burn out and consequent major
shutdown. Any change in load setting on
equipment should be carried along with
the temperature reading (as recommend-
ed above) in order to insure that the
equipment is not overloaded.

9. Another important item that should
have careful checking is commutators
on motors and generators, and especial-
ly on generators. Proper commutator con-
dition and proper brushes can forestall
serious trouble.

10. Condition of bolted and soldered

passes
brush

joints becomes exceedingly important
when loads are increased. Cross connec-

tions on direct-current machines should
be checked for tightness. Bolts holding
fans on armatures and rotors should be
checked. Coupling bolts should be
checked.

11. The control for the mills should be
kept in good operating condition. This
means that contactors should have con-
tact tips dressed or renewed at proper
intervals, that dirt should be removed
from the operating parts so that sticking
will not cause a delay, shunts should be
examined and replaced if signs of wear
appear, etc. Space or time will not per-
mit a detailed discussion of maintenance
of control equipment and all manufac-
turers of such equipment can supply
maintenance procedure for their prod-
ucts. It is recommended that this be
studied and followed.

12. The same holds true of your switch-
gear equipment which includes oil-circuit
breakers on incoming lines, feeders and
large high-voltage machines. The breaker
equipment should be kept clean so that
flashovers wall not occur on bushings;
mechanisms should be kept adjusted and
feeder and relay equipment kept in
proper condition so that load conditions

can be supervised. llere, again, the
manufacturer can be of great assistance
in proriding maintenance literature and
help.

Auxiliary Equipment: Auxiliary equip-
ment on mills probably receives less
attention than main drive equipment.
This undoubtedly is due to the fact that
auxiliary drive motors are apt to be total-
ly enclosed, mill type, located in some-
what inaccessible locations. These mo-
tors have the reputation of being able
to take a terrific amount of punishment
and thus are apt to be overloaded. The
control for the auxiliary is apt to be
located also in out of the way places
and may be neglected.

It is imperative that this auxiliary
equipment be given as good maintenance
as the main drive equipment.since fail-
ure of an auxiliary drive, due to a motor
or control trouble, results in- decreased
tonnage. It is true that an outage on this
type of equipment does not result in as
long or costly delay, as the mC.br or con-
trol item is much smaller and can usually
be replaced by spares, but continued de-
termined checkups can cut these delays
to a minimum. The main items to check

(Please turn to Page 181)
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Tanks ... Guns ... Planes— and even lhe

Ships used to transport them — are getting to «ij
our fighting fronts faster and in greater number

because of welding.

Hollup Corporation, a division of National Cyl-
inder Gas Company, is doing all it can in the
24 hours of each day to speed its output of rods
and electrodes, A.C. and D.C. welding ma-
chines, "Shield-o-matic" welding apparatus,
and the new Stud Welding System.

o IR

HOLLUP p/udU icti and ¢eSuliceA. ade. UelpAntj, aspj&ed w asi p/uidwciU M *

Surewetd” protected arc dec-

) . . “chiald-o- i i Stud welding system **
odes. in many types and sizes, Electric welders for A.C. or D.C. operation are available Sf]hi'eel'(;’e‘éﬂaa‘r'cc WeflLé'i'ln/ga“p‘fg“caels'g duction end-welding
ive the best results for any job. in a complete range of sizes to meet any requirement. which meets all code requirements. sections to metal surfaces
HOLLUP products may help speed your output W rite for literature, specifying equipment in which you are interested
DIVISION. OF
205 W. WACKER DRIVE CHICAGO, ILLINOIS

©ffices in Principal Cities
ELECTRODE MANUFACTURING PLANTS—CHICAGO. ILL. STOCKTON. CAL AND TORONTO r.aNsns



Discharge end of pipe line distributing concrete to forms for outer ring base

Pours

CONCRETE aggregate recently was
pumped to the job through a 400-foot
pipe line in order to facilitate installa-
tion of foundations for a new blast fur-
nace at one of the plants of the Bethlehem
Steel Co. Mixer trucks transported the
concrete approximately 2 miles from the
mix plant. But the final leg of the route
to the site of the new furnace would have
been complicated by truck, crossing the
plant’s trunk rail line, two sets of tracks
for cinder and hot metal cars serving
existing blast furnaces and also a main
trucking thoroughfare.

In order to speed up concrete deliveries
and avoid periodically tying up”® other
plant traffic as would have resulted if
the concrete had been hauled all the way
by truck, two temporary ramps with hop-
per and pumping unit between them were
set up at a point inside the plant that
could be reached without interfering with
other traffic. From this location a 7-inch
pipe line was run 400 feet in a direct
route to the job, passing under the three
plant railways and roadway, and running

' truck discharges and another arrives
in position at pumping unit
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Foundation

Through 400

through one of the plant buildings. A
standard 1-2-3 mix with 2 B stone was
employed, held in suspension in the hop-
per by an agitator and forced through
the 400-foot pipe line by a pump.

In the first pour for stove and stack
foundations 1312 cubic yards of aggre-
gate were poured in 40 hours. Subse-
quently, 1606 cubic yards for the out-
side ring of the main furnace base and
another stove foundation were poured
in 41 hours; 2172 cubic yards for the

Fool- Pipe

Line

center portion of the main furnace base
were poured in 0O hours and 50 minutes
and 738 cubic yards for the skip house
and skip hoist foundation, elevator
foundation and skip pit footing were
poured in 23K hours.

Fourteen transit mix trucks were em-
ployed on the job. The combination of
the pipe line and pumping system reduced
truck haulage time by more than one half,
enabling the work to be done with-
out interruption.
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In Rolling Steel

PRESSURES

Strip

By J. D. KELLER

Associated Engineers,
Farmers Bank Building,
Pittsburgh

IMPORTANCE of being able to pre-
dict with accuracy the forces or pressures
exerted Oll the rolls of strip mills need
hardly be stated. In mills not yet built
but in process of design, such knowledge
is important because the durability jis
well as the strength of the bearings and
of other mill parts, and hence the re-
quired size of these parts, depends Oll
the magnitude of these forces. In mills
now in existence, the question of rolling
schedules depends Oll the drafts which
may he taken, and this again depends
largely on the allowable forces on the
rolls; and although modern mills are
equipped with pressure meters, the read-
ings obtained with these may he of little
help in planning a rolling schedule for
the kinds of steel which have not hither-
to been rolled in il given plant, and of
which other than small samples are not
available.

Two methods have been used for de-
termining or trying to determine or pre-
dict these forces. The first consists in
assembling all of the measured force data
available, and trying to decide therefrom,
largely by intuition, what the forces arc
likely to he in the new mill or under the
new, untried conditions. The second
method consists in calculations, often
highly theoretical and not sufficiently
checked by reference to measured data,
based Oll the fundamentals of plastic de-
formation of materials. Unfortunately
there has been a lack of co-ordination
between those using the two methods.
The line of development, as in other ad-
vances, must pass from theory' to measure-
ment and from measurement back to
theory'; and such cross-checking is an all
important factor in progress. Engineers
cannot rest satisfied with knowledge on
a purely empirical basis, as seems to be
the case at the present time in respect to
roll pressures. Engineers of a certain
company, while perfectly competent to
design a mill of proportions which have
become nearlv standard, admittedly felt

completely “lost” when called upon to
design a mill with rolls much smaller
than the standard. The purpose of this
article is to show that theory on the
one hand and practical data on the other
hand can be correlated closely, and that
the theory in its present state of develop-
ment, when thus cross-checked with avail-
able measured data, is a reliable guide
for predicting the rolling forces to be
encountered under novel conditions.

The line of development of the theory'
is interesting, having had two initially
independent but converging branches.
One, having to do with the inter-relation
between plastic deformation of the metal
and friction of the strip 0l the rolls,
passed from Siebel to v.Karman to
Trinks. The other, relating to the elastic
flattening of the rolls, passed from Hertz
and Foppl to Hitchcock to Trinks. The
complete method! was published in 1937,
hut to this day few engineers seem to be
capable of utilizing it. Some have taken
the friction effect into account, but have
not allowed for the effect of flattening
of the rolls or seem even to understand
it. Others have done just the reverse.
Probably' for this reason, some engineers,
notably some of the roller hearing manu-
facturers, have concluded that “the
Trinks method gives too low results,
sometimes only 50 per cent of the actual
bearing forces,” and this erroneous
opinion of those who have not taken
the trouble to use the method properly,
has become somewhat general. In the
present article, the proper use of the
method will be illustrated by working
out actual examples from practice, and
comparing them with the actually meas-
ured results.

Actually measured forces on the 16-
inch diameter work rolls of a cold reduc-
tion mill rolling low-carbon steel strip,
are given by the curve of Fig. 1, the
data for which were furnished by one of

All references are presented at end of this
treatise.

Fig. 1— Measures pressures on the rolls of a cold strip mill rolling low-carbon steel-
Roll diameter, 16 inches. Fig. 2—Typical values of tension used in cold reduction of
strip. (Average of front and back tension). Fig. 3—Variation of yield strength of low-
carbon strip with total elongation; showing the effect of work hardening. Fig. 4—licld

strength of cold reduced low-carbon strip in relation to final thickness.

(Initial thick-

ness of hot rolled strip, 0.100-inch)
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Plan NOW to increase
your Blast Furnace Efficiency

W HEN the time comes to reline

your blast furnace, produc-
tion must stop .. .but it may be
possible to more than compensate

for this loss of production.

During the shut-down period
McKee engineers may he able to
increase the capacity and efficiency
of your plant by enlarging and
modernizing your existing units
while the furnace is being relined.

This necessarily requires ad-
vance planning so that all engi-
neering is completed and material
is available before the furnace is
blown out. Thus, relining and al-
terations proceed simultaneously.

Consult the McKee organization
now to determine the extentto which
your plant efficiency can be in-
creased whilerelining is in progress.

Atrur (1. Mikee &Cnmary

‘ROCKEFELLER PLAZA éngineefts and£antfiactofis COMMERCE BUILDING
MW YORK, N. Y. 2300 CHESTER AVENUE « CLEVELAND, OHIO HOUSTON, TEXAS
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Pass

No.

oo W N

Average roll pre~ure
Natural fw

StriiiTThickness

initial

r
0.100

0.074
0.058
0.046
0.035
0.026

°Fig. 1. 1Corresponding to values of Fig. 1.

final

0.074
0.058
0.046
0.035
0.026
0.020

resistance

Draft
-inche
0.026
0.016
0.012
0.011
0.009
0.006

w't-

. Q-

Contact Length

nominal

0.456
0.357
0.309
0.296
0.268
0.219

actual

0.500
0.416
0.379
0.364
0.372
0.380

the mill-building firms on the basis of
“number of elongations” but which for
convenience have been converted to the
basis of thickness of strip, starting with
a hot-rolled strip 0.100-inch thick.

Front and back tensions under which
the strip was being rolled when the pres-
sure measurements were taken, were not
given, but were stated to be “typical.”
Values of such typical tensions obtained
elsewhere are shown in Fig. 2.

To be complete, the percentage reduc-
tions per pass corresponding to Fig. 1
should have been given for each pass.
These seem to have varied from 20 to
45 per cent.

In order to check, by calculation, the
values of roll pressures given in Fig. 1,
the following additional items are needed:

1. The yield strength of the strip ma-
terial being rolled, after various elonga-
tions;

2. The coefficient of friction of the
strip on the rolls.

In Fig. 3, the yield strengths of two
different samples of low-carbon steel
strip are given on the basis of number
of elongations, and in Fig. 4 they have

been re-plotted on thebasis of final
thickness, starting with hot-rolled strip
0.100 inch thick. The 0.08 per cent

carbon steel corresponding to the solid-
line curves is believed to be about the
same as the material rolled in the mill on
which the measurements of Fig. 1 were
obtained, and the values of this solid-
line curve will be used in the calculations.

The coefficient of friction depends on
the effectiveness of lubrication and on the
smoothness of the roll surface. Calcula-
tions from measurements made some
years ago on one of the earliest cold strip

mills indicated the low value of 0.04,
but later measurements make this ap-
pear doubtful. Laboratory tests of
polished steel drill rod on cold rolled
strip, lubricated, under unit pressures
equal to those encountered in rolling,

gave values between 0.10 to 0.20 for the
coefficient of friction. In the present
calculation, the value of 0.105 is used.

Those not familiar with the matter
may wonder what the coefficient of frie-

tion has to do with pressure on the rolls.
The sketch in Fig? 5 may help to explain.
The strip comes into contact with the
rolls at A, is continuously reduced in
thickness as it passes through the area of
contact, and leaves at B. Since the steel
does not diminish in volume, and spreads
laterally hardly at all, it is evident that
the strip must be moving faster and
faster as it goes from A to B. At some
point C in the contact area, the roll sur-
face has the same speed as the strip
(otherwise “skidding” would occur).
This means that to the left of C (re-
ferring to Fig. 5), the strip is moving
more slowly than the roll surface and is
slipping backward on the latter while to
the right of point C, the strip is moving
faster and is slipping forward on the
roll surface. But the frictional resistance
to slippage creates tangential forces on
the strip surface, acting from A toward
C and from B toward C, And producing
a horizontal compressive pressure in the
material of the strip. While not exactly
the same fluid pressure, which is trans-
mitted equally in all directions, the con-
ditions in plastic flow are such that this
horizontal compressive pressure does in-
crease the vertical compressive pressure
which must be exerted by the rolls on
the strip, or the resisting force which
the strip exerts on the rolls.

For the example to be calculated in
detail, pass No. 3,will be taken in a roll-
ing schedule in which the initial hot-
rolled strip 0.100-inch thick was cold-
reduced to 0.020-inch thickness. In this
third pass, the thickness of the strip en-
tering the rolls was 0.058-inch; leaving,
0.046-inch; draft, 0.012 inch; reduct
tion, approximately 20.7 per cent. From
Fig. 4, the yield strength was 81,000
Ibs./sq. in. for the entering strip, and in-
creased, because of cold working, to
88,200 Ibs./sq. in. in the strip leaving
this pass. Average tension (Fig. 2) ac-
cording to wusual practice would be
15,600 Ibs/sq. in.

Fig. 6 shows the distribution of pres-
sure over the contact area of the strip on
the rolls. The form of the two branches
of the unit-pressure curve can be worked

Fig. 5—Diagrammatic sketch of region of contact of strip with the rolls. Fig. 6— Dis-
tribution of pressure over length of contact of strip with rolls, for the calculated ex-
ample. Fig. 7—Curves giving ration of average roll pressure to natural flow resistance

of the material.

(From Trinks' Roll Pass Design Supplement).

Fig. 8—Diagram

showing increase of contact length htj elastic flattening of the rolls

Calculation of Rolling Pressures

Actual
Increase  Average avg. press.
of contact yield calcu-
length by strength Net lated for
flattening of Avg. base true con-
of rolls  material tensiion pressure tact area

% "

9.6 63,000 14,700 48,300 63,300
16.5 76,500 15,000 61,500 83,700
22.6 84,600 15,600 69,000 101,000
23.0 91,200 17,000 74,200 119,500
38.6 96,800 19,200 77,600 150,000
73.5 100,300 22,000 78,300 206,000

Increase C_oeffi-
Press, referred of cient

Total force to nominal pressure of
on roll/inch contact area due to fric-
width strip calculated measured® friction  tion!

Lbs*. r—Lbs. per sq. in.—x %

31,650 69.400 69,000 31. 0.105
34,800 97.400 97,000 36. 0.107
38,300 123,700 123,500 46. 0.105
43 600  147.000 160,000 62. 0.109
55,800  208.000 218,000 93. 0.107
78,400 357,000 273,000  163. 0.097



Averican casLe [RIHAY

60% of industrial
safety directors recog-
nize that wire rope
can be dangerous for
workmen. A great
many of them recog-
nize that preformed
wire rope is much the
safer type.

e Perhaps you can’t altogether correct lost-time due to illnes®V-but
you can do much to prevent accidents. Take wire rope for instance
many operators have never had a lost-time accident due to puncture'l:
hands and subsequent blood-poisoning. But many have—and in these
days of emergency demands, any such accident is too many.

American Cable tru-lay preformed is the safest possible rope to use.
Worn or broken crown wires lie flat and in place. No wicked barbs to
tear hands, tru-lay resists kinking and whipping, too—thereby han-
dling easier, faster, safer. And acknowledgedly—it lasts longer than
non-preformed.

Specify American Cable tru-lay preformed — the safer rope. All
American Cable ropes identified by the Emerald Strand are made of
Improved Plow Steel.

AMERICAN CABLE DIVISION

Wilkes-Barre, Pa., Atlanta, Chicago, Detroit, Denver, Los Angeles,
New York, Philadelphia, Pittsburgh, Houston, San Francisco, Tacoma

ESSENTIAL PRODUCTS ... AMERICAN CABLE Wire Rope, TRU-STOP Emergency-Brakes; TRU~AY~dntrbrCables, AMERICAN Chain,
WEED Tire Chains, ACCO Malleable Iron Castings, CAMPBELL Cutting Machines, FORD Hoists and Trolleys, HAZARD Wire Rope,
Yacht Rigging, Aircraft Control Cables, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire,
READING-PRATT CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses...In Business for Your Safety
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out by considering the differential equa-
tion2 as a finite-difference equation and
performing a step-by-step integration;
but recently the equation, first given by
v.Karnian, has been integrated by Nadail,
and the batter's equations 53 and 54 may
Ire used. For the present purpose, how-
ever, only the average pressure is re-
quired, and the author has found it
much less time-consuming and accurate
enough, to take the arithmetical mean of
the initial and final yield points and
tensions and to use the curves of Trinks’
Roll Pass Design Supplement, Fig. S4.

Average yield point, using the values
for Specimen No. 2 in Fig. 4, is %
(81,000 + 88,200) = 84,600 pounds
per square inch. Average tension, from
Fig. 2, is 15,600 pounds per square inch.
Then, from the laws of plastic deforma-
tion, the “base pressure” or the average
pressure which would exist if there were
no friction of the strip on the roll surface,
is 84,600 — 15,600 =69,000 pounds per
square inch.

The nominal contact length of the strip
on the roll is as follows:

L= draft X radius

= 0.012 X 8.00 = 0.309-inch

This would be the actual contact length
if the roll were perfectly rigid. Actual-
ly, however, the roll flattens elastically,
as shown in Fig. 8, so that instead of
A-B the true contact length becomes D-F.
To determine this length, it is necessary
to assume a trial value of the contact
length; find from Fig. 7 the average pres-
sure corresponding thereto; then find
from Fig. S61 of Trinks’ Roll Pass De-
sign Supplement, here reproduced as
Fig. 9, the contact length corresponding
to this pressure; compare this with the
trial value; and if the two do not coincide,
modify the trial value in the indicated
direction and repeat the procedure.

For the first trial, the increase of con-
tact length caused by the elastic flatten-
ing of the rolls will be taken to be 15
per cent, or the new contact length =
1.15 X 0.309 = 0.356-inch.

For use in Fig. 7:

draft
Abscissa =
initial thickness
0.012
= - = 0.207
0.058
contact length
Parameter = ----m-emmmmmmmeee X coeff. of
draft
friction

0.356

= X 0.105= 3.11
0.012

By interpolation in Fig. 7, the ordinate
(or distance in the vertical direction) is
found to be 1.42, which means that the
effect of friction has increased the “base
pressure” 42 per cent, or

1.42 X 69,000 =
Ibs./sq. in.

Avg. press. = 98,000

draft
Abscissa =
initial thickness

0.012
= 0.207
0.058

contact length
Parameter = X eoeff.
draft

of friction

0.356
X 0.105 = 3.11
0.012

By interpolation in Fig. 7, the ordinate
(or distance in vertical direction) is
found to be 1.42, which means that the
effect of friction has increased the “base
pressure” 42 per cent, or:

1.42 X 69,000 =
Ibs./sq. in.

Avg. press. = 98,000

For use in Fig. 9:
100 X average pressure
Abscissa = —
modulus of electricity

100 X 98,000
0.327

30,000,000

100 X draft
Parameter
radius of roll

100 X 0.012
- = 0.150

8.00

Interpolating in Fig. 9, the ordinate is
found to be 4.70, and the corresponding
contact length;

4.70 X 8.00
0.376-inch
100

The first trial, namely 0.356-inch, evi-
dently was somewhat too low. Since the
effect of an increase is accumulative, the

Fig. 9—Curves for finding the increase of contact length caused by roll flattening-

(From Trinks' Roll Pass Design Supplement). Fig. 10—Comparison of calculated roll

pressures with calculated pressures of Fig. 1—Coefficient of friction, 0.105. Fig. 11—
Coefficient of friction required to replace roll pressures shown in Fig. 1
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HOW YOUR ADVERTISING CAN HELP WIN THE WAR

Free M anual

tells HO W

90 PAGES OF PRACTICAL HELP Demon-
strates, by example, how your advertising,
too, can help Tight this war; help custo-
mers; help build a sound foundation
for future business.

WANT FACTSI No chronicle of theories and opinions, this.
"A Guide to Effective War-Time Advertising” is a factual
report based upon the testimony of business leaders who
have found ways to make their advertising helpful to their
customers and prospects at a time when help is so desperately
needed. It shows, too, how "oversold” companies now use

"service advertising”:
editors do . .

how they do as the business paper
. use their space to transmit important informa-

tion from where it is to where it is needed.

Use ful

We have to use
EVERYTHING WE'VE GOT
to win this war!

Good business papersaremulti-
purpose carriers that can con-
vey important messages quickly,
accurately, economically, to
special groups of men with
kindred war-time problems.

America, the world’s greatest
user of these vehicles of com-
munication, has a powerful
tool to use against the Axis.

By making the best possible
use of business papers, now,
we can strike a blow that will
be felt across both oceans. "A
Guide to Effective War-Time
Advertising” will help you do
this. One copy is yours for the
asking ... if you'll ask before
they're all gone.

THE ASSOCIATED BUSINESS PAPERS

cA. national association o f business
publications devoted to increasing
their usefulness to their subscribers
and helping advertisersget a bigger
return on their investment.

September 14, 1942

Advertising Needs No Defenders!

After you read this "Guide,” you will have a new concept of what advertising can
do to help America’s war effort and to help your company solve its customer-relations
problems, present and future. And you will know what GOOD "institutional” ad-
vertising is!

The "Guide” features advertisements that show some recognition of the conditions
which today have increased rather than lessened the need for making business paper
advertising useful, informative and specific.' This "Guide,” while comprehensive in
itself, is only our introduction to a collection of case studies that will constitute a
veritable WAR ALBUM. Send for it now and you'll receive additional up-to-the-
minute case studies, free, as fast as they're produced.

TWO SUPPLEMENTS NOW INCLUDED!

In the first one a company head tells why his organization uses FOUR separate
business paper advertising campaigns as tools of management to help solve difficult
customer-relations problems under "sold out” conditions.

The second Supplement is Part One of a continuing study of dealers’ war-time prob-
lems. It reports what distributive people are up against today and illustrates how
some consumer goods manufacturers are using dealer paper advertising to speed
useful suggestions and practical information that helps solve their mutual problems.

ASSOCIATED BUSINESS PAPERS,
Dep’t. 2764, 36Y Lexington Avenue, New York City

Please send, without obligation, my free copy of ABP’s latest aid to advertisers,
Guide to Effective War-time Advertising," including the supplements.

NAME.
POSITION.

COMPANY-

rmirm 2o Tl

STREET -CITY & STATE-
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trui" value will not lie between the two
figures but will exceed the former.

For the second trial, let the contact
length be taken to be 0.378-inch.

For use in Fig. 7:
Abscissa = 0.207 as before

Parameter = --—-- X 0.105 =3.31

By interpolating in Fig. 7, the ordinate
is found to be 1.46, corresponding to an
average pressure of 1.46 X 69,000 =
100.800 pounds per square inch.

For use in Fig. o:

100 X 100,800
YN T Yol IoYY: W e —— =
30,000,000

Parameter = 0.150

Interpolating in the chart, the ordinate
is 4.74, and the corresponding contact
length is:

4.74 X 8.00
____________________ = 0.379-inch

This checks almost exactly with the
assumed trial value, hence the latter is
correct, as is also the average pressure
of 100,800 pounds per square inch of
actual contact area.

The force exerted on (or by) the roll
per inch width of strip, is:

100.800 X 0.379 X 1 inch =
pounds

38,300

100,000,000-Volt Machine

Under Construction

A machine which will speed electrons
to energies of 100,000,000 volts, and
which will produce X-rays of the same
power, is being constructed as an addi-
tion to the General Electric Research
Laboratory, Schenectady, N. Y. Called on
“induction electron accelerator”, it will
give electrons energies far higher than
have ever been given by a human agency
before, it is reported.

One of the investigations with the
equipment, according to the company,
will be a determination of the maximum
thicknesses to which X-rays can usefully
be applied for examination of armor
plate and other very thick cross sec-
tions. At present 8 inches of steel is
the practical limit for convenient use of
the present million-volt industrial X-ray
unit.

Dr. Ernest E. Charlton, head of the
X-ray section of the laboratory’, and W.
F. Westendorp are responsible for the
design and construction of the new
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Referred to the nominal contact length of
0.309-inch, the calculated pressure is:

.................. = 123,700 Ibs./sqg. in.
0.309 X 1"

From Fig. I, for 0.046-inch final thick-
ness of strip leaving the pass, the pres-
sure referred to the nominal contact
length is 122,000 pounds per square inch.
Hence in this case the calculated figure
is within I'A per cent of the measured
force on the rolls.

Similar calculations have been made
for the other five passes of the rolling
schedule. The results appear in the
accompanying table, and also have been
plotted in Fig. 10, with the curve of Fig.
1 entered in dotted line for comparison.

Pressure Varies in Final Passes

It will be seen that in the earlier passes
the agreement of the calculated with
the measured pressure is almost exact,
while in the later passes there is some
discrepancy. However, when it is re-
membered that the data for the tension,
the yield strength, and the coefficient of
friction arc from various sources and
may not “belong with” the values of
Fig. 1, this discrepancy is not surprising.
It is in the latest passes, of course, where
the strip is thinner, that both the friction
and the roll flattening have the greatest
effect. As a check, a calculation has been
made, by the same methods as used above,
to determine what coefficient of friction
must exist in each pass, to give the
forces in Fig. 1, if everything else re-

accelerator. Its main part will be a huge
electromagnet, weighing 125 tons. Be-
cause it works with alternating current
this could not be made solid. Instead,
it is being constructed of more than 100,-
000 pieces of silicon steel, each 0.014-
inch thick. These are fastened together
with a special cement to make large steel
slabs from which the magnet will be
assembled.

At the heart of the magnet, between
the 78-inch-diameter pole faces where
the magnetic field will be most intense,
will be a 6-foot hollow glass “doughnut”,
inside which the electrons will be speeded
in a vacuum. The cross section of the
doughnut will be elliptical, 5 inches high
and 8 inches across. The wall will be
about %-inch thick. It will be assembled
of 12 molded sectors, which are being
made by the Corning Glass Works.

The induction electron accelerator in
its principle, according to the company,
bears a superficial resemblance to the
cyclotron, but it is quite different. The
cyclotron speeds positive particles by
whirling them around in the field of a
powerful direct-current magnet. The

mained unchanged. The results are
plotted in Fig. 11.

It is interesting to note that in the
sixth or last pass, a decrease of less than
10 per cent in the coefficient of friction,
namely from 0.105 to 0.097, would he
sufficient to reduce the calculated value
(see table) of 357,000 pounds per
square inch to exact agreement with the
measured value (Fig. 1) of 273,000

Ibs./sq. in. of nominal contact area.

These results warrant two conclusions:
1. Trinks method of calculating forces
developed in rolling gives results which
are well within the limits of accuracy
required for engineering purposes, pro-
vided the data used are even reasonably
accurate. 2. In cases where the strip is
thin (relative of course to the roll diam-
eter) good judgment is required in the
use of the method, because of the large
variation in the result which corresponds
to a much smaller proportionate change
in the friction coefficient, or the yield
strength of the material, or the tension.

Various questions have also been raised
as to whether the assumptions made in
the derivation of the Trinks method are
warranted, and whether other factors may
not have been overlooked. Thus, the
v.Karman differential equation is based
on the assumption that the stresses, both
vertical and horizontal, are distributed
uniformly through the thickness of the
strip. This assumption has been shown
not to be strictly truel; but while the
variation of the stress which actually
exists will affect the deformation of the

(Please turn to Page 198)

particles are accelerated only when they
cross the gap between the D-shaped
semicircular boxes, inside which they
coast in a curved path on the rest of
their journey. In the accelerator the
electrons are speeded continually, and
reach almost the speed of light.

Powerful Deodorant
W orks Faster
Unusual detergent and disinfecting

properties in addition to vigorous de-
odorizing action are features of a new de-
odorant, Oakite Deodorant No. 1, re-
cently developed by Oakite Products
Inc., 57 Thames street, New York. Hus
three-fold function, according to the com-
pany, eliminates many of the steps neces-
sary with single-purpose deodorants and
enables the work in the maintenance of
plant lavatories, washrooms, locker rooms,
rest rooms, etc., to be bandied faster.
Solutions are readily prepared by mix-
ing a small amount with cold water di-
rectly from the tap, and solution is ap-
plied with mop, brush, cloth or sponge.

ITEEL



The handling and baling of metal scrap
varies in every metal working plant,
depends upon the type and volume of
scrap produced and the ease with
w hich it may be routed to the baler.
The capacity of the baler mustbe equal
to peak requirements. Its power and
efficiency must result in bales of maxi-

mum density at lowest possible cost.

,»a?

(be

The efficiency,

ity of G-H Hydraulic

with the vast

gineers in setting

baling installations

plants, is your

able scrap salvage

Thisinflation shows
T . Baler.
a Model WCV ;

., nt several

ennrdrauaccBalets

RErease Pi—

, , Vvliar Pro-

tT.rt, “ I*d

capacity and durabil-

Balers, coupled

experience of G-H en-

efficient scrap-

in all types of
assurance of a profit-

program .

GET IN THE SCRAP FOR VICTORY- SALE IT THE G-H WAY!

Representatives in Principal Cities

GALLANO-HENNING

27 47 SOUTH 31st

September 14, 1942

MFG. GO.

STREET MILWAUKEE WI1SCO0NSIN

A 3853-IP
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Fig. 1. (Above)— Articulated rod after first pass aiul drilling. Below, rod
after second pass and profiling ends

Fig. 2. (Above, right)— Fixture used in making first broaching pass on both
sides of articidated connecting rods

Fig. 3. (Right)— Fixture for second pass using holes for locating piece

BROACHING

Speeds Production of Articulated

Connecting Rods

SURFACE broaching all four sides of
articulated connecting rods for radial en-
gines in four passes on two machines is
one of the recent developments of Co-
lonial Broach Co., Detroit, in reducing
materially time required for machining
components of engines needed for the
war.

With this process only 11 seconds are
required for each of the four passes, or
a total cutting time of less than three-
quarters of a minute, it is revealed. The
inserting and removing time to and from
the fixtures also is low, due to their
quick-wedging design and the type of
broaching machine used.

Broached “As Forged”

Parts are broached directly from the
“as forged” condition on a 10-ton 66-
inch stroke single ram machine. Two
fixtures, one for broaching the sides
parallel with the hole openings and the
other for the sides which run into the
profiled-cylindrical outer surfaces of the
rod ends, are used.

Sequence of operations is as follows:

Before holes are drilled in the ends
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of the rods, the fixture shown in Fig. 2
is used. In the first pass the broach
faces the entire surface including the
flats for the holes. Then, using a dif-
ferent set of locators, the piece is turned
over and the similar face on the op-
posite side is broached.

Removes 3/16-Inch of Metal

Approximately 3/16-inch of metal is
removed in each pass, the amount vary-
ing due to differences in the size of the
rough forgings. Because of the heavy
pressure exerted on the piece, tending to
make it turn or slip in the fixture, double
wedge-eam type clamps are used. The
clamps are V-shaped with serrated sur-
faces where contact is made with the
large end of the rod. The Vs serve to
locate the piece in the fixture. The
clamp for the small end is flat and also
serrated for tight clamping effect.

To obtain wuniform clamping force
even though the size of the forging may
vary, ample clamping space is provided
and the roller-type cam followers are
mounted on ball bearings. The wedges
also slide on ball bearings.

A third factor in holding the piece

tightly is that the hydraulic pressure used
to operate the clamps is applied con-
tinuously while the piece is being
broached.

After broaching the faces in the first
fixture, the pieces are drilled. The con-
dition of the piece is shown in the upper
view in Fig. 1. The pieces are then
mounted in the fixture as shown in
Fig. 3.

In this fixture the holes are used for
locating the piece. The broach again
removes approximately 3/16-inch of met-
al along the faces, but is tapered away
from the piece at the end of the flat sur-
face to allow for a succeeding profiling
operation around the rod ends. The
piece is then turned over and, using dif-
ferent locators, is broached on the op-
posite face. The ends are then profiled
and appear as shown in the lower view
of Fig. 1.

High Clamping Force

The fixtures are mounted on receding
tables of the hydraidic cam lock type
for quick loading. Clamping also is hy-
draulically controlled, the cylinders op-
erating the clamps, especially those used
in the first operation, being designed to
provide the high clamping force men-
tioned above. In combination with the
wedge cams, it is possible to exert
enough force to push the serrated clamps
of this fixture securely into the surfaces
of the piece. And with the continu-
ous application of this force during the
broaching operation, no difficulty from
slipping in the fixture is experienced.
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New Interest Develops

In Brazilian M anganese

Latin American manganese is assum-
ing increasing importance to the United
States as a result of the effect of the
war in the Black Sea and Indian Ocean
upon chief prewar sources, Russia and
India, according to Department of Com-
merce officials. During the last war,
Latin American producers assisted in
overcoming a manganese shortage here,
and it is expected that a keen interest
will develop again in the development of
manganese mining in the Western
Hemisphere.

Most important Latin American pro-
ducer of manganese is Brazil which also
lias best prospects for further develop-
ment. Manganese is found in a number
of Brazilian provinces, but has been de-
veloped only in Minas Geraes, Bahia and
Matto Grosso. The latter two groups of
mines have been idle for ten years and
the Minas Geraes have been worked far
below capacity.

Exports of manganese ore from Brazil
in 1940 amounted to 217,300 metric tons,
compared with 254,000 tons in 1937 and
the record high of 542,000 tons in 1917.
Repetition of the 1917 production record
is conditioned upon bringing developed
mines back into production, doing further
development work, and improving the
rolling stock of the Brazilian Central Rail-
way, which transports the bulk of the
ore to Rio de Janeiro.

Wire W holesalers
Covered by P-82

(Concluded from Page 106)

hie and cable accessory wholesalers.

“Compelling reasons dictate that wire
and cable wholesalers be subject to Re-
vised Price Schedule No. 82, rather than
Maximum Price Regulation No. 136, as
amended,” he added. The base date for
manufacturers under Schedule No. 82
is Oct. 15, 1941, while the base date in
Regulation No. 136 for most manufac-
turers and wholesalers is Oct. 1, 1941.

Thus, if this amendment were not is-
sued, manufacturers of wire and cable
would be permitted to base their prices
on Oct. 15, but their wholesalers would
be forced to base their prices on Oct. 1.

As many manufacturers had increased
their prices in the interval between
Oct. 1 and Oct. 15, and as Schedule No.
82 Permits an adjustment of Oct. 15
prices for increases in the price of lead
and for solid copper weatherproof wire,
the retention of an Oct. 1, 1941 base
date for wholesalers would work an
obvious injustice.”

Following exemptions have been es-
tablished by the amendment:

1. Sales and deliveries of wire, cable
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and cable accessories under ™develop-
mental” contracts in connection with the
war program.

2. Sales and deliveries under “secret”

war contracts.

8. Purchases made by Hie United
States government under emergency
conditions also are exempted, aldiough a
report of the emergency sale or delivery
must be filed with OPA if the transaction
involves 8500 or more. The report must
state the circumstances necessitating the
purchase at a price exceeding established
maximums.

The foregoing exemptions are to ap-
ply not only to the United States, but
also to governments receiving lend-
lease assistance.

Hand-Operated Tools for War
Plants Placed Under P-136

Hand-operated tools especially de-
signed for manufacture, repair or mainte-
nance of aircraft, military vehicles and
odier predominately military equipment
have been placed under the provisions of
Maximum Price Regulation No. 136, as
amended, (machines and parts and ma-
chinery sendees).

These tools previously were covered by
Maximum Price Regulation No. 188
(manufacturers’” maximum prices for
specified building materials and con-
sumers’ goods other than apparel), or
the General Maximum Price Regulation.

Hand-operated aircraft and other mili-
tary tools are constantly subject to
change in design. Transfer of these tools
to Regulation 136 will permit determina-
tion of maximum prices under a formula
which takes such changes into account,
hut which will retain prices at approxi-
mately March, 1942, levels. Many of the
tools are produced in the same shops as
jigs and fixtures already governed by
Regulation No. 136.

Specially designed hand-operated air-
craft and other military tools are placed
under Regulation 136 through amend-
ment No. 15 to the regulation, which
becomes effective on Sept. 9, 1942.

W ing Tips

(Concluded, from Page 102)

vite the public and a group of nationally-
known people—including a few generals
and admirals if possible—to attend and
take part in the ceremonies.

Afterward roll up your sleeves again,
keep pushing and some major assemblies
for that dive bomber will begin to take
shape in the jigs. If you all pull to-
gether, several of the production bombers
will appear on the final assembly line,
and before you know it, you will be over
the hump. Parts and assemblies from

your many subcontractors will begin to
flow in and each day will see produc-
tion increasing.

All this, of course, must be accom-
plished in about a year’s time, and then
you will be set to receive the Army-
Navy E. When these ceremonies have
been concluded, all you need do is to
sit down and worry about receiving
enough aluminum, or to wake up one
morning and find the powers that be
have decided your ship doesn’t have
enough ceiling or rate of climb or fire-
power or armament and that the whole
thing had better be redesigned.

OPA Co-ordinates All Fuel
Rationing in New Division

All fuel rationing activities have been
reorganized as a new division of OPA.

Director of the new division is Joel
Dean, who was chief of the former Fuel
Rationing Branch. Mr. Dean has been in
charge of the gasoline rationing program
since its inception.

The assistant director of the new divi-
sion is Wallace S. Sayre, who was chief
of the Operations Section of the Fuel
Rationing Branch.

The new division will have three oper-
ating branches: Gasoline, Fuel Oil, and
Industry Relations.

Chief of the Gasoline Rationing Branch
is John R. Richards, formerly associate
chief of the Fuel Rationing Branch.

John G. Neukom is the new chief of
the Fuel Oil Rationing Branch. He came
to Washington last spring to serve with
Mr. Dean as chief of the Operations Sec-
tion of the Fuel Rationing Branch.

Paul R. Baugh, chief of Industry’ Rela-
tions Branch, joined OPA last March to
head up trade relations activities in the
fuel rationing branch.

Refrigeration Coil Assembly
Specifications Established

To save copper, zinc, tin and other
critical materials, the Director General
for Operations has issued an order set-
ting forth manufacturing specifications
for coil or tube assemblies for refrigera-
tion condensers or coolers.

Schedule of specifications, which be-
comes a part of Limitation Order L-126,
limits the use of nonferrous metals, the
weight of ferrous metals and the per-
centage of materials which may be used
as a coating or bonding material in the
manufacture of coil or tube assemblies.

It is estimated that the rigid specifica-
tions will result in the saving of approxi-
mately 40 pounds of copper per ton of
refrigeration capacity. Based on produc-
tion figures of 1941; this would mean an
annual saving of at least 3100 tons of
copper, in addition to further savings in
steel, zinc and tin.

169



Fig. 2. (Upper right)— llcre is a brick-grinding roll that was
liardsurfaced by applying a layer of Silfram for corrosion re-
sistance and toughness. To get longest service, the hardsur-
facing material must be chosen to fit the working conditions

Fig. 1. (Upper left)— This worn piston from a blooming mill

engine has been built up approximately two-tliirds of its cir-

cumference. About 90 pounds of bronze was applied, using
the oxyacetylene welding process

BUILDING-UP and HARDFACING

In Mill Maintenance

IN ANY discussion of steel mill main- By SCOTT D. BAUMER

Steel Mill Representative

by the additional service obtained. When

tenance problems, undoubtedly the most
important topic is the constantly recur-
ring need to rebuild or restore parts
which have become badly worn. The
wearing down of moving parts must be
handled properly or it may upset both
the economy and production of the mill.
Since the full benefits in terms of ex-
tended sendee of rebuilt parts are not
always obtained, either because of im-
proper selection of overlay material, or
because the correct welding process is
not used, a discussion of the factors af-
fecting these choices is particularly im-
portant at the present time.

Air Reduction Sales Co.
New York

pceially pressing problem today because
replacement parts are difficult to obtain.
Rut one worn part may cause excessive
wear of associated parts. The entire
problem of restoration is now seen in a
new light, and as a result, maintenance
departments are beginning to plan their
work accordingly. To take a simple ex-
ample:

The reclamation of a badly worn
coupling box once a question of whether

the economical aspect of such restora-
tion was established, the actual rebuild-
ing operation was frequently put oil
until the coupling box was well worn.
The same problem today is considered
from the standpoint of not only the worn
coupling box, but also the spindle, gears
and pinions which would receive unnec-
essary batter and wear, and which must
also be conserved for maximum length
of sendee. Hence, the restoration of
worn wabblers and coupling boxes is
planned as a routine operation, to be per-
formed when the parts are only moder-
ately worn. An incidental benefit of

Reclamation of worn parts is an es- the cost of rebuilding would be justified such planned effort is a reduction in

Fig. 3. (Lower left)—A heavy-duty screen used for sizing
slag is protected against severe abrasion by application of hard-
surfacing material as shown here

Fig. 4. (Lower right)— Hardsurfacing at the point of great-
est wear can increase service life many times. Some hard-
surfaced dies like this draw ring have lasted 2400 drawings

ARST WELD * 002

USING 3/ 16' COATED 7.385 —-°Ca-
STOODY EF

HARDENING ROD

5 SECOND WELD
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COATED STOODITE
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ROD
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It's healthier on the

Attacking Side

W hether you’re fighting a Jap 5
miles up or tackling a problem in
the shop . . . it helps a lot to have
the jump on your competitor.

ALTER EGO: True as gospel. Com petition
forces progress. )iVe've changed over to weld-
ing of ships, plaiifes, tanks and guns. W hy?
Because the Axis had a head start in designs
and output. Th forced us to make em
better and build nfaster.

Imagine tha It took a threat toour
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very lives to drive home the necessity
of converting old methods to new!

ALTER EGO: But have we learned our lesson?
W ill we be content to plod along after this
scrap is over? As forme, I'm going to con-
vert now to the offensive for tomorrow's
Battle for Business,

That’s the spirit! Let's take off our
rose-colored glasses and put on
our reading glasses. Let’s learn all
about welding so we can get the
jump on competition.

THE LINCOLN ELECTRIC COMPANY
CLEVELAND, OHIO

ALTER EGO: Literally, “one's other self”—the still, small
voice that questions, inspires and corrects our conscious action.

Photo Courtesy: Lockheed Aircraft Corp.

Jfa nrifse/f-

ARC WELDING WILL

DEFEAT THE AXIS
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long-term cost of the build-up welding,
since less preparation and weld metal are
required.

The advantages of building-up and
hardfacing are so well known that it is
unnecessary to say’ more than to point
out that two of these advantages are
doubly significant today. First, the ex-
tra service life obtained from reclaimed
or hardfaced parts permits reduction of
inventories of replacement parts, and re-
duces demands upon foundries which
may be unable to supply replacements
at the time or in the quantities needed.

Second, with wuninterrupted produc-
tion now a vital necessity, the fact that
hardfaced parts outlast ordinary parts 2
to 20 times means that the time lost
during shutdowns for replacement is con-
siderably reduced, since fewer shutdowns
are necessary. Moreover, a higher aver-
age of mechanical efficiency is main-
tained with slow-wearing hardfaced parts
than with ordinary’ parts which become
less effective when worn.

Selection of Material: In choosing the
proper material to deposit in building-
up or hardfacing, it is essential to thor-
oughly’ study the conditions under which
the part works. Important as this is, it
is sometimes overlooked, and it is not un-
common to find a hardfacing material
used because of its high hardness, when
resistance to impact would be a more es-
sential requirement. A good rule to fol-
low in selecting rod for general building-
up purposes is to use a material similar
in analysis to that of the base metal: If
the base metal is soft and subject to
abrasion and impact, the building-up

Fig. 5—Crane tong bits, hardsurfaced
and ready for grinding. The use of hard-
surfacing in this application increases the
life of the bits 15 to 20 times—an ex-
tremely paying proposition

material should be a type which will
give greater support or stiffness and also
provide a good base for the overlay.

Medium carbon or low alloy' steels
are generally suitable for this purpose.
W here the part is not subject to abrasion,
as for example a lubricated sliding mem-
ber such as a piston head, the build-up
material may’ be a corrosion-resistant
manganese bronze. The oxyacetylene
torch should be used for this operation,
since this method of deposition allows
extremely accurate control of the rate
of metal deposit, thickness and smooth-
ness.

Reclamation of worn piston heads by
building-up with manganese bronze is
a successful operation of long standing
among the railroads, and more recently
has been adopted as standard practice

kig. 6— 1lie ends of this hummer housing became worn under the constant battering

received in operation.

The frame is shown after the ends had been built up by

iii steel mills. The surface of the piston
is prepared for brazing by cleaning off
all oil and grease. It is sometimes ad-
visable with cast iron pistons to grind 01
sand-blast the surface to remove oil
which has penetrated into the metal
Mounted on rollers for easy positioning,
the piston is preheated to 400 to 600
degrees Fahr. and the worn area, usually
two-thirds of the circumference, is built-
up with weld metal. Properly done,
this restoration gives an added span of
life to the piston, longer than its original,
and increases by about three times the
life of the cylinder before reboring is
required.

Choice of Process: Selection of the
welding process to be employed in hard-
facing deserves careful consideration.
It is entirely possible and occasionally
happens, that the correct type of hard-
facing material is used but the finished
work is unsatisfactory due to improper
selection of gas, arc, or carbon arc for
depositing the overlay. The oxyacety-
lene torch is preferred for applying
manganese bronze to malleable or cast
iron, or when building-up with cast-iron
filler material; for building up nonfer-
rous metals. The close control obtain-
able with the torch is an important ad-
vantage both for securing a smooth
deposit and for controlling the degree of
penetration.

Certain hardfacing materials must be
sweated on without interralloying with
the base metal, while others are deficient
in iron and must be puddled to produce
the desired composition and character-
istics in the overlay. This method also
permits elimination of blowholes and the
fioating off of scale and foreign particles.
Corners and sharp edges can be hard-
faced readily, thus reducing grinding
and finishing costs.

The metallic arc process is advanta-
geous in speed of metal deposit and in
localized control of heat, which is nec-
essary’ to prevent warpage and undue
stresses on parts having both light and
heavy sections. The wide selection of
rod analysis, flexibility, and ease of work-
ing in confined places are also in the
favor of the metallic arc process.

The carbon arc, although much more
limited in application, is nevertheless
the preferred process for certain build-
ing-up operations. It is frequently used
as an alternative to gas or arc welding,
as there is considerable overlapping of
applicability of the three processes. In
a specific case the welding foreman may
decide in favor of the carbon arc as be-
ing quicker or less costly. Some of its
uses are building-up worn brass or
bronze mill guides and cast iron wabblers,
filling up holes in copper chill molds
from induction furnaces and copper weld-
ing of heavy sections.

(Concluded Next Week)
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You Should Have This Valuable Handbook on

MODERN GRINDING

F

Sixth Revised Edition ... 120 pages oi useful information for pro-
duction men concerned with grinding. Contains complete descrip-
tive data about the use and application of grinding wheels . . .
including comprehensive wheel selection table giving grain and
grade recommendations for all standard grinding classifications.

Grinding is an extremely important manufacturing operation in
the War Production Program. This convenient Data Book will pro-
vide a ready source for factual information that you will need for
most efficient production. Send for copy now!

TACONY & FRALEY STS., PHILA., PA. >

ABRASIVE COMPANY Division of Simonds Saw and Steel Co. >

Please send me the new

GRINDING WHEEL DATA BOOK
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Furnace Control M ethod

(Concluded from Pane 150)
tor stops quickly by regenerative brak-
ing.

The energy’ required to excite the
winch generator is only from 3 to 5 per
cent of its output. The shunt field of
the winch generator is connected directly
without contacts to the armature output
of a small Regulex exciter, RA. This
machine is specially designed for small
excitation requirements and has two con-
trol fields CF-A and VF-A connected
to oppose each other.

Field CF-A is energized with direct
current through selenium rectifier, AR,
fed from the current transformer in phase
A. Therefore, the strength of this field
is a direct measure of phase arc current.
Field VF-A is energized with direct cur-
rent through selenium rectifier, VR, fed
from voltage between phase electrode
and the furnace shell, which is grounded.
Thus the strength of this field is a meas-
ure of arc voltage.

Winch Motor at Standstill

Referring to Fig, 5, with the Regulex
set for 100 per cent current, at point Z
curve B, the two fields CF-A and VF-A
will be equal and opposed. The meas-
ured quantity thus is actually arc watts
energy. No voltage is present under this
condition on the Regulex or winch gen-
erator, and the winch motor is at stand-
still.  If the current decreases the arc
voltage increases and the two fields are
thrown sharply out of balance producing
a voltage to lower electrodes. This volt-
age disappears as current returns to nor-
mal. In similar manner if current in-
creases the voltage decreases and op-
posite action takes place. If the un-
balance is maximum the winch gener-
ator voltage is built up to maximum to
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give the maximum speed the motor will
deliver. Connections arc the same for
the other two phases, but so save com-
plications are shown only partially.

Excitation for the winch motors is
supplied by a rectifier, if other direct-
current source is not preferred, thus
making the entire unit self-contained
and independent of mill or crane bus
subject to frequent grounds. The control
system saves the price of a separate
motor-generator set and its control where
direct current is not available and it
supplies the power for the electrode
motors as well as controls them.

The current setting is made by rheo-
stat R1 in the potential circuit. By
changing the excitation of field VF-A
the phase current is automatically
changed until field CF-A is equal and
opposite.

Four voltage positions normally are
provided on the transformer tap changer.
On the highest voltage all of resistance
R1A, R2A, and R3A in the potential cir-
cuit are connected. When the circuit
is changed to the next lower voltage
contact B automatically short circuits
resistor R3A so that on this new voltage
the current setting is not changed. Simi-
lar function is performed by contacts
C and D for other voltages.

Besides the Regulex motor-generator
set and rectifier accessories the control

consists of an operator’spanel  shown
in Fig. 2. Current settings are made by
adjusting rheostats 6 and phase am-
meters 5. Electrode motor control
switches 7 have positions “Raise”,
“Lower”, “O(F,t and “Automatic” for

individual control of the electrode mo-
tors.

Fig. 6— Circuit for controlling electric
arc furnace operation

Standard on Tap Drills

Awaits Approval

National Bureau of Standards, United
States Department of Commerce, Wash-
ington, is circulating in the industry con-
cerned for written acceptance a recom-
mended commercial standard for screw
threads and tap drill sizes, TS-3310, ac-
cording to R. T. Friebus, Division of
Trade Standards.

The standard combines and revises
“Standard Screw Threads and Special
Screw Threads”, commercial standards
CS24-30 and CS25-30, in line ,with es-
sential tables in handbook H28, “Screw-
Thread Standards for Federal Services”,
to provide an accepted, up-to-date stand-
ard for convenient use in shops and for
acceptance inspection. It is being cir-
culated to producers, distributors, and
users of screw threads for acceptance
as a basis for publication by the National
Bureau of Standards.

W hiting O ffers Manual

On Safe Crane Operation
Realizing the drain on manpower
from industrial accidents is especially

serious in wartime, Whiting Corp., Har-
vey, 111, is offering for free distribution
a printed manual and display posters
designed to help establish safe standard
practices in crane operation. It con-
tains rules for the guidance of crane
operators and hookers-on and for men
working in tire crane operating area.

Colored posters for use in the crane
cab and for general display in the op-
erating area give the standard set of
crane signals which have been adopted
almost universally. Copies of the manual
and posters may be secured by address-
ing the company.

Develops Substitute
Babbitt M etal

Good babbitts are now available in
spite of the tin shortage, according to
National Bearing Metals Corp.,, St
Louis, which recently placed on the
market a new tin-saving “Rex” babbitt
metal.

By developing a completely new base,
the company is able to bring the composi-
tion of the new babbitt metal within the
government’s tin limitation order, with
a minimum sacrifice of tensile and com-
pressive strengths.

Rigid tests indicate the metal will
stand up as a substitute for high-tin-
base babbitt, for most present uses, if
the lining is properly applied and the
bearings are carefully fitted and lubri-
cated.
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Timing Device

Industrial Timer Corp., 113 Edison
place, Newark, N. J., is offering a new
Tandem Timer timing device embody-
ing versatile features of particular value
in production departments, laboratories,
and for life testing of electrical apparatus.
It is said to permit practically any tim-
ing sequence that may be desired.

Device is essentially a control unit
with two individual and variable plug-in
type timing elements. With the timing
elements adjusted to their correct respec-
tive time intervals, each cycle of opera-
tion will follow the other continuously
in regular sequence. When the timer
dials are once set at the time interval
desired, further adjustments arc unneces-
sary until a new sequence is required,
according to the company.

Automatic reset features of the timer
makes a continuous, as well as a single

cycle of operation possible. Also plug-
ging in of different timing elements is
accomplished in a matter of seconds.
Control cabinet of the device measures
S'/i x 8M x 5 inches and contains the
On and “Off” toggle switch, repeat
and single-cycle toggle switch, single-
cycle start push-button switch, pilot
lamps, receptacles, and sockets into
which are plugged the two timing ele-
ments which control the single-pole
double-throw load relays. Contact cir-
cuits of the load relays are unpowered
so that they may be powered with the
particular voltage and current necessary
for test or production requirement. Load
relay contacts are rated at 110 volts,
10-amperes alternating current. Elements
are synchronous motor driven, automatic
resetting timers, of sturdy design and
construction, contained in a formed steel
box which measures 5x5x3 inches. A
graduated dial and pointer knob allows

quick and accurate selection of timing
period.

Butterfly Valve

j Products Corp., Wayne Junction,
philadelphia, is offering a
3-way butterfly valve for mixing and
quick interchange. It is adapted to
fully automatic control by means of
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INDUSTRIAL EQUIPMENT

an air-diaphragm motor or
cylinder.

Of cast steel or cast iron, the valve
handles pressures up to 600 pounds per
square inch. Special feature of the

hydraulic

unit is the self-cleaning double-beveled
streamlined vane. It seats wedge-tight
against the body producing a tight shut-
off as well as positive control of vol-
ume and pressure. When placed in in-
accessible locations, a reach rod with
de-clutehing unit is provided for auto-
matic operation or manual control in
case of power failure.

Notching Unit

Strippit Corp., 1200 Niagara street,
Buffalo, is marketing a new Wales notch-
ing unit for notching aircraft bulkhead
clearances and similar notching opera-
tions. It features the same characteris-
tics as the company’s hole punching units
now in use.

Nothing is attached to the unit’s press

ram. A self-contained holder maintains
constant punch and die alignment. Top
portion of punch fits into notches in the
templet for instant resetting and remov-
ing from rails, templets or T-slotted

plates. The notching units, set up in
series, can be used for every size and
shape bulkhead. Standard and irregular
notching patterns are notched in one
stroke of the press ram.

Steei Fioodiighf

Lighting Division, General Electric Co.,
Schenectady, N. Y., is marketing a new
all-steel L-66 floodlight featuring a sock-
et housing and reflector that is die-formed
in one piece. It is designed to take a
200-watt bulb and provides a wide beam
of light which can be pointed in any
direction by means of the 2-jointed shaft
upon which the unit rests.

The floodlight is designed to provide

inexpensive outdoor illumination. It is
particularly adapted to dock, platform
and airport lighting and for speeding up
night work.

Electric Timer

Phileo Corp., Tioga and C streets,
Philadelphia, has introduced an auto-
matic electrical timing device arranged
to close an electrical circuit after the
expiration of a pre-determined time. It
also can be adapted for opening a cir-
cuit by simply reversing the position of
the mercury switch element.

When used on alternating current
circuits, the unit has a capacity of 1200
watts, sufficient to control a 1-horsepow-
er motor of the repulsion induction type.
Setting merely requires the turning ol
a knob to the time the switch is tc
operate. A series connector with 5 feet
of heavy-duty cord is supplied to sim-
plify connections to plug-in types of
electrical equipment.

One-Man Crane
Osgood Co., Marion, O., announces
model 805WM Mobilcrane the latest

addition of one-man, one-engine oper-
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ated cranes mounted on pneumatic rob-
ber tired wheels to its line cranes. Air
power controls all of its operating func-
tions.

Independent travel, independent boom
hoist, extra wide chassis, 18 robber-
tired wheels, hydraulic steering, and air
brakes include advanced features. Extra
width of the chassis, and tire use of 18
wheels, (12 at the rear, 6 at front) make
it possible to lift loads up to 30 tons over
the side of the machine as well as the
ends, or carry the load to the desired lo-
cation.

The use of outriggers is eliminated.

Release your

INDUSTRIAL EQUIPMENT

The tandem rear-wheel drive unit,
which consists of a chain case and cover
carrying 6 wheels, 3 forward and 3 back,
with four on die outside of the chassis,
and 2 inside, is arranged to oscillate up
and down.

The front axle supports three wheels
on each side, with the axle suspended
in a saddle Block. Brakes are operated
by air, and can be set with the cab in
any position over the wheels. The swing
and travel clutches on the horizontal
reversing shaft in the upper body are
operated by Twin Disc clutch, and con-
trolled by air. Independent boom hoist

machinery and

equipment for vital war produc-
tion by letting Scaife make your

cylinders, tanks and

other con-

tainers for liguids, air or gases. You'll get an
expertjob and speed your production.
Augment your own facilities by

sub-contracting to

Scaife the

making of cylindrical or welded
products, or any manufacturing
operations involving the follow -

ing:

Vv Arc Welding— hand, automatic or semi-

automatic.

</ Brazing— Spot Welding.

V Dirilling and Tapping.

/ Hot-dip galvanizing.

V Pressure Testing.

Vv Drawing and Stamping.
V Hot or Cold Riveting.

For 100% War Production— put SCAIFE in your production line!
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SCAIFE cowvpany

General Offices and Works:

OAKMONT, PA.
(Pittsburgh District)

Representatives in PrincipalCities

of die crane is mounted in the upper
part of the gantry. The cab is of mod-
ernized design, giving full vision.

W ire Brushes

Hanson-Van Winkle-Munning Co., Mat-
awan, N. J., has developed new types of
Stapl-bond wire brushes and Tampico
brushes for cleaning, polishing and fin-
ishing metals. To remove metal, these
are equipped with fiber flanges.

According to the company, the fiber
flanges on the Tampico sections allow
brushes to be used for either wet or dry
work. The steel wire sections, one of
which is shown in upper part of illus-
tration, are recommended for cleaning,
polishing and heavy brushings on steel,
brass and other metals, rubber, gear
teeth and castings, and for removing
rust, scale, corrosion, dirt and paint.
They are of especially tempered, high
carbon, crimped steel wires, held in

place by heavy twisted steel wire welded
fiber flanges which are fastened together
with hard tinned steel wire staples.

Each section is compactly® filled and
the wires stand out stiffly to give a
uniformly sharp scratching surface. Also,
each section is approximately 3/ 8-inch
thick, and is mounted directly on a
shaft without the use of a hub.

The Tampico sections, see lower part
of illustration, are used by metal finish-
ers for polishing and buffing operations.
They are of heavily filled, medium
grade white Tampico fiber, which is
evenly distributed in the brush by hand

/ITE Et



-INDUSTRIAL EQUIPMENT

on special machines, and held in place
by a triple ring of wire which locks
the fiber. Their fiber flanges also are
fastened together with hard-tinned steel

wire staples. m eow

a donse face for_efficient performane IN THE GRINDING AND
P FINISHING DEPT. WITH THE

and is a complete wheel, designed to
he mounted directly on a shaft without
use of adapters or hubs. Also any de-

sired arbor hole can be incorporated. 3 * M M E T H O D

Each section is about %-inch thick.

Seam W elder Control

Weltronic Corp., 3080 East Outer
drive, Detroit, announces a new full-
electronic model 40 timer and control
for use with seam welders and spot
welders. When used with spot weld-
ing machines, it provides both single-
shot and pulsation-type welding controls.
Of the synchronous type, and incorporat-
ing phase-shift type heat control, the
unit starts and stops current flow at the
zero point of the current wave, while
current duration is adjustable to the

If you are faced with the problem of increasing production in

your grinding or finishing department, you'll find that Segment
Face Wheels used with 3-M Abrasive Belts prove the means
of securing added output.

Segment Face Wheels are available with soft, medium or
hard surface faces and when wsed with 3-M Abrasive Belts,
prove a faster grinding, finishing or polishing agent.

It will surprise you to leamn the large number of odd shaped
parts that can be finished to perfection with a Backstand Idler
using Segment Face Wheels and 3-M Abrasive Belts.

It’s the combination of the wheel and belt that does the
tridk. It will pay you to send for full details.

exact number of cycles desired. Cabinet
housing the control is of the standard
4-panel type. The top panel is blank
in the standard control, being provided
for mounting of sequencing controls, etc.
The second panel is provided with three
dials. Dial at left adjusts current dura-
tion. The next similarly controls the
cycles off ” or “cool” time. Both dials
are adjustable for any value from 1
to 30 cycles of current. Dial at right
controls number of automatic repetitions

SEND FOR THIS BOOKLET THAT GIVES COMPLETE DETAILS
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LINTERN-AIRE CONDITIONERS

* In New England. Pittsburgh, Chicago,

5
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O) Open ‘'Hearth and Bessemer

Ladle Cranes require, in
many cases, filtering of air as
well as temperature adjustment
for efficient working conditions.
Good air conditioning takes care
of extremes of heat, cold and dust
conditions.

Blooming Mill. Bessemer and

Hot Strip Operating Stands
and Pulpits can be made entirely
comfortable with complete air con-
ditioning.

< The toughest crane job in the

mill is operating over Soak-
ing Pits with temperatures fre-
quently as high as 165 degrees.
Lintern-Aire Conditioners meet
these peak conditions in an en-
tirely satisfactory way.

O  Stripper, Mold Preparation
A7 and Recovery Cranes also
encounter extremes oi fumes,
smoke and temperature. Here,
too, Lintern-Aire Conditioners are
doing a job that pleases both men
and management.

Kansas City, Texas and the Far

West—in fact, nationwide—Lintern-Aire Conditioners have been installed—
all engineering, installing and checking under competent factory supervi-
sion. This kind of service is possible by reason of our wide experience in pro-
viding a completely satisfactory job in all phases of mill air conditioning.

THE LINTERN CCRPCRATION

0 LINCOLN

AV ENUE

BEREA, OHIO

INDUSTRIAL EQUIPMENT —

of “heat” and *“cool” cycles, up to a
maximum of 15 pulsations. Between
these dials is a toggle switch which de-
termines whether or not the pulsation
control is used.

On the third panel is the selector dial
for the phase-shift heat control. This
permits adjustment of current value from
100 per cent to 20 per cent of full cur-
rent when used with a 440/550-volt sup-
ply. With a 220-volt supply, the range
of adjustment available is from 100 per
cent to 40 per cent of full current value.
Also provided in the timer is a built-in
tube contactor. Its capacity is the only
necessary variable in the entire, control
to adapt it to varying capacities.

G ear Finishers

Michigan Tool Co., 7171 East Mec-
Nichols road, Detroit, has introduced new
862 series crossed-axis gear finishing
machines for heavy gears up to 24 inches
in diameter. They are suitable for fin-
ishing gears used in speed reducers, ma-
chinery of various types, large engines,
turbines, etc.

Gears as small as 2Vi inches in diameter

may be finished with these machines.
Also face widths up to 20 inches may I>
accommodated. The gears also may be
finished when mounted on long or large
diameter shafts.

Flexibility of these machines permits
selection of the most desirable method
of finishing for any specific gear type,
such as face width, diameter and shaft
length of the gears. In all methods,
the work drives the meshing cutter. In
the first method, particularly suited to
finishing wide face gears, the cutter, in
addition to having an infeed toward the
gear, also is reciprocated parallel to the
axis of tire gear.

In the second method, used for quick

ITEEL
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finishing of gears having a narrower face
width than the cutter and also for close
shoulder work, the slide is set vertically,
the cutter, however, being in the same
crossed-axis relationship to the gear as
in the first method. Infced is not used,
hut the cutter head is located in such
a manner that the axis of the cutter and
the axis of the gear, when viewed verti-
cally, are at proper center distance from
each other for correct sizing of gears.

Third method represents a combina-
tion of the first and second methods.
Movements of the cutter head are con-
trolled by limit switches. The operating
cycle can be terminated at any time by
pushing a “Stop” button. A “Jog” but-
ton permits “inching” the work drive mo-
tor in the forward direction for the set-up
process. Each machine is equipped with
a separate motor-driven rotary type cool-
ant pump with lines supplying coolant
both above and below the cutter.

Vernier-Set Timer

Automatic. Temperature Control Co.
Inc., 34 East Logan street, Philadelphia,
has embodied design improvements on
its series 2800 Vernier-Set timers which
are said to be instrumental in providing
increased performance.

The company reports the
built-in  features of Telechron

standard
motor,

knob setting without locking device, use
of vernier scale for micro settings, %-
inch fine silver contacts, and hand ad-
justments to slides and bridges for chang-
ing operating functions in the field are
now augmented with: One piece molded
bakelite terminal block accommodating
all external wiring to marked screw
Post terminals, as well as bridge posi-
tions for selection of desired arrange-
ment; leaf-spring contact for positive
make-break action; timer and load cir-
cuits are now wired independently on
all types, but timer and load circuits
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"FAST AS GREASED LIGHTNING
. ASSEMBLING JOBS
WITH PHILLIPS SCREWS

AND DON'T FORGET!

PHILLIPS SCREWS COST LESS TO USE "

Use of Power Tools

e Speedier Driving

No Slipping = 50% Less Assembly Time
with Phillips Screws

Here's a way you can prove to
yourself that Phillips Recessed
Head Screws are “fast as greased
lightning."

Checkuponhow manyassemblies

your crew handles in a day, using
slotted screws. Then — give them a
day's supply of Phillips Screws.
Even without a change in driving

method, production will go up.
And since Phillips Screws end
driver slippage, they can use power
tools— with the result {on the aver-

PHILLIPS

GIVE YOU

WOOD SCREWS « MACHINE SCREWS

SHEET METAL SCREWS « STOVE BOLTS

age) that double their
output.

You will eliminate wasted effort
hecause the Phillips Screw clings to
the driver; prevent lost-time acci-
dents because screwdriver injuries
are no more; and get stronger fas-
tenings because Phillips Screws
seat tight without heads splitting. In
addition you save an average of 50%
in costas well as time.

Any of the firms listed below

can supply you.

they can

RECESSED HEAD SCREWS

(SPEED AT LOWER COST)

SPECIAL THREAD-CUTTING SCREWS

* SCREWS WITH LOCK WASHERS

American Screw Co., Providence, R. 1.

The Bristol Co.. Waterbury, Conn.

Central Screw Co., Chicago, III.

Chandler Products Corp., Cleveland, Ohio
Continental Screw Co., New Bedford, Mass.
The Corbin Screw Corp., New Britain, Conn
International Screw Co., Detroit, Mich.

ThO Lamson & Sessions Co., Cleveland, Ohio
The National Screw & Mfg. Co., Cleveland, Ohio

New England Screw Co., Keene, N.H.

The Charles Parker Co., Meriden, Conn.

Parker-Kalon Corp., New York, N.Y.

Pawtucket Screw Co.. Pawtucket, R.I.

Pheoll Manufacturing Co., Chicago. Ill.

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y.
Scovill Manufacturing Co., Waterbury, Conn

Shakeproof Inc., Chicago, III.

The Southington Hardware Mfg. Co., Southington, Conn.

W hitney Screw Corp., Nashua, N.H.
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can be wired together by simply plac-
ing an external jumper across L2 and C
terminals; Flaminol and special flexible
wiring employed throughout. These im-
proved units are being offered in two
types— normal-clutch-action  for reset-
ting upon power failure anti revcrse-
clutch-action for nonresetting on power
failure.

Variety of sheet metal housings for
surface or flush mounting, as well as
cast iron explosion-proof cases for one
or two timers are available for selec-
tion. Standard units may operate from
110 or 220 volts, 25, 50 or 60 cycles.
Load contacts are rated to carry 25

INDUSTRIAL EQUIPMENT
amperes at 110 volts, alternating current
noninductive.

Autom atic Synchronizers

Westinghouse Electric & Mfg. Co.,
East Pittsburgh, Pa., announces a new

automatic synchronizer, type XK, for
synchronizing small generators auto-
matically. It is simple in design and

ruggedly constructed.

The synchronizer is limited in use to
alternating current machines having a
kilovolt-ampere rating of 250 or below
and a voltage rating of 600 or less, with
a suitable governor and fast-closing ma-

The United States Army
calls it the Lockheed P-38 Interceptor Pursuit. The
English were quick to name it "Lightning". By any
designation, it's a fighter so fast and so maneuverable «
that it outflies and outpoints its enemies.

Speeding up its construction, strengthening its ability to stay in
the fight, and simplifying its vitally important maintenance, there
are thousands of Elastic Stop Nuts and Fittings built into each
ship. These fastenings, of many types and sizes, all embody the

application of a simple and sound basic principle
tive self-gripping action of the non-metallic
an element which revolutionized aircraft and

locking collar ...
industrial fastening methods.

. . the posi-
red Elastic Stop

There are more Elastic Stop Nuts on American

airplanes, tanks,

guns,

and war production

equipment, than all other lock nuts combined.

»W rite for folder explaining the Elastic Stop self-locking principle

SYMBOL OF SECURITY ...

Sample nuts for testing

will be furnished without cost or obligation

ELASTIC STOP NUT CORPORATION ¢ 2367 VAUXHAIL ROAD

I1SO

THE RED LOCKING Cqg*”

UNION, NEW JERSEY

chine contractor or breaker.

One synchronizer and control switch
is used for opening a machine contractor
coil circuit when it is held closed mag-
netically. If the contractor is held closed
by a latch and tripped electrically, the

switch is used in the trip coil circuit.
W ear G age
American  Instrument Co.,  Silver

Spring, Md., has placed on the market
a McKee wear gage for measuring pre-
cisely amount of material removed from
metallic surfaces after such surfaces
have been subjected to wear, abrasion,
grinding, honing, lapping, etc. It fea-
tures a minimum detectable wear (sen-
sitivity) of 0.000015-inch.

Maximum amount of wear it meas-
ures is 0.0014-inch. The gage can be
used to measure flat surfaces; outer sur-
faces of cylinders down to 1/32-inch di-
ameter; spheres down to Vi-inch diame-
ter. Measurements can be made at
any distance on the inside of a cylin-
der up to 10 inches from the end and
on any accessible spot on the outer

surface of flats, cylinders, or spheres.

The principle of operations is as fol-
lows: A diamond-shaped pyramidal
indentation is made in the surface (1
which the amount of wear is to be meas-
ured. The depth of the indentation is a
function of the peak angle of the in-
denter point. This angle has been ac-
curately measured, and thus by meas-
uring the initial length of the base of
the indentation, application of a factor
will give the initial depth. As wear
takes place, the entire diamond-shaped
indentation becomes smaller (shorter).
After wear has taken place, a second
measurement of the length of the base
of the indentation will show the amount
of material that has been removed
from the test surface. The wear gage
consists of four main parts—indenter,
measuring microscope, cylinder inden-
tation locator and polishing template.
Each instrument is supplied with a mul-
tiplying factor for converting microscope
depth measurements.

ITEEL



Electrical M aintenance

(Concluded from Page 156)

on auxiliary equipment, so far as motors
are concerned, are as follows:

1. Bearings should be checked periodi-
cally to make sure that proper lubrica-
tion has been applied and that the bear-
ings are not leaking. A bearing failure
usually results in the rotor dropping
down 011 the stator and may necessitate
a complete rewind of the stator and re-
placement of the rotor in the case of a
squirrel cage motor, or a rewind in the
case of a wound-rotor or d.c. motor.

2. Load checks on important auxiliaries
are sometimes advisable. Due to in-
creased operating schedules, load cycles
change and increased heating may result.

3. Open motors should be blown out
periodically to keep windings clean. At
longer intervals, it may be necessary to
clean the windings with a good solvent
to get greasy dirt out of them. After
cleaning such as this, windings should
he sprayed with a good air drying varnish.

4. Mill-type motors are ordinarily en-
closed, but are not dirt tight. These
motors should be cleaned out periodically.

5. Commutators and brushes on direct-
current motors should receive particular
attention. The proper brush should be
used with the motors and commutators
should be kept clean and smooth.

Steel Mill Service Different

On the control used with auxiliary
drives, it is important that contactors and
relays should be kept clean so that mov-
ing parts will operate freely. Contacts
should be dressed or replaced as required.

In the past years, a large number of
electric are furnaces have been installed
by major steel plants. Many more will
be installed in the near future. Opera-
tion of electrical equipment for furnaces
represents service usually quite different
than that encountered on other steel
plant equipment. Circuit breakers oper-
ate frequently and require extraordinary
maintenance in order to keep the equip-
ment in continuous production. Here
»gain, the electrical manufacturers can
be of great assistance to the steel plants
in rendering advice on proper mainte-
nance procedure on this type of equip-
ment.

The foregoing represents some of the
bigh spots on maintenance of the equip-
ment. Electrical manufacturers can be
of great assistance in planning main-
tenance schedules and giving instructions
on such maintenance. If proper main-
tenance is scheduled and adhered to, the
outages will be few and far between. It
brings to mind the old adage, "An ounce
of prevention is worth a pound of cure.”

jSepkember 14, 1942

Tells How to Get More Production

CIRCULAR A BAND

from your

METAL-CUTTING SAWS

Under today’s wartime conditions, Simonds leadership
in the manufacture of Metal-Cutting Saws involves”® a
special duty to help all saw-users get the utmost in
production on metal-cutting jobs.

Year after year, knowledge accumulates . . . resulting
in better methods that increase production. This knowl-
edge is now available in the compact Simonds hand-
book,“Metal-Cutting M ethods”, to help you choose the
most efficient operating procedure. This new book isfree
to users o fmetal-cutting saws. Write foryourcopy now, to:

SIMONDS SAW AND STEEL COMPANY
470 MAIN STREET, FITCHBURG, MASS.

= RED END HACKSAWS < TOOL BITS
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THERE MAY BE A BATTLESHIP
IN YOUR PLANT

Believe it or not, there is a
shortage of scrap metal in yards at the mills. The shortage
is so serious that unless every pound of scrap is salvaged
the steel mills may be forced to slow down.

Such a thing must not happen here.

The steel industry is faced with the necessity of digging up
six million extratons of scrap metal to complete the 1942
steel requirements of eighty-eight million tons. This extra
scrap tonnage mustcome from plants, shops, garages, farm s,
and homes. It's up to every loyal American to cooperate.

Go overyouroplantcarefully and dig up all the scrap metal
you can find. Post notices on bulletin boards telling your
employes about the scrap salvaging campaign. The mills
need every pound of scrap they can get, and they need it
NOW !— notnextyear. Don'toverlook any possibility —
gvery pound counts. The urgency cannothe overemphasized.

f n*wiO*T iMTucrr
1 DIVISIONS

w jhvdkew sSrssi
\Y (o] , K

THE NEWPORT ROILING MILL COMPANY
TNE GLOBE IRON ROOFING & CORRUGATING QO

Building Hammers
(Continued from Page 116)

ing a large slug, a heavy dead-weight
blow may be struck. But in drop forg-
ing, the hammer must strike and leave
the work quickly if sticking of the hot
metal in the dies is to be avoided. This
is not hard to understand, if we realize
that gases trapped between work and
die assist in their separation. Much

.effort and expensive investigation has

been undertaken by the Chambersburg
Co. in years gone by to perfect the de-
sign of the valves and valve mechanism
which control the entry and exit of the
steam for it is particularly important
to get steam under the piston quickly
in order to speed the getaway.

Our attention thus far, has been di-
rected towards the steam drop hammer
used to produce drop forgings or more
properly “impact die forgings”. Classi-
fied along with this type are the board
drop hammers, see Fig. 7, which relv
on gravity alone for the strength of the
blow. As a matter of fact, more than
a dozen types of hammers are now being
produced to meet the urgent demands of
the war program. These range from
the small tool-dressing hammers, through
the larger single frame and double frame
ingot-forging hammers with their varia-
tions (e. g. those developed for the pro-
duction of oxygen bottles, forming of
bombs, etc.) to the large cogging ham-
mers which are used to refine cast ingots
and the equally large but less powerful
hammers used in the forging of steel
rings.

War— Contest of Forging Tools

This war might almost be regarded as
a contest between forged mechanisms,
so largely’ do forgings enter into the
construction of aircraft, tanks, ships and
guns. Looming most importantly in this
picture are the board and steam drop
hammers necessary for the production
of the millions of drop forgings needed
by our ever growing war machine. These
are among the most powerful and effi-
cient of the various types of forging
hammers since they' utilize the forces of
impact most effectively.

Within the past 20 years, the develop-
ment of steam and air-operated drop
hammers has resulted in the mass produc-
tion of more accurate impact die forg-
ings, thus contributing to a reduction
in price and still more important in time
of war, of machining time. As an agent
of conservation, the modern hammer has
materially reduced the amount of excess
stock, as exhibited in Fig. 8. This re-
duced wastage is made possible by a
reduction in the amount of draft required
in the dies. The amount of machining
saved can easily be imagined as can the
easing of the load on the rolling mills
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in the light of the millions of forgings
ill production for planes, tanks, ships
and other vital war materiel.

Another contribution of the Chambers-
burg Engineering Co. concerns the de-
velopment of a hammer for the hot form-
ing of thin work at high speed. Fig. 4
exhibits this hammer at work on air-
plane wing fillets. High strength met-
als, such as stainless steel and many
aluminum alloys, are often best ham-
mered, since their successful hot-forming
depends on speed. Further, hammering
operations tend to maintain temperatures
by the transformation of mechanical work
into heat in the metal. The embossing
and shallow forming of thin sections is
sometimes performed by a heavy squeeze,
involving the use of special hardened
dies. Hammering, for this purpose, pre-
sents certain advantages, inasmuch as
the inertia effects of the action aid in
“jumping up’ the metal into the die and
enabling the use of lower pressures and
less costly dies.

Indeed, short run stampings can often
be inexpensively formed with the ma-
chine, using dies cast of lead and zinc
in simple plaster molds. Such dies re-
quire no machining and, when no longer
wanted, can be re-melted with almost
100 per cent material salvage.

Charts Promote Activity

(Continued from Page 118)
made at one plant and shipped to the
other to be assembled into a completed
unit together with the parts made in
that plant.

It is almost impossible to determine
the day-to-day level of production un-
der such a setup. An attempt to de-
termine production by pounds output
would be meaningless. Many heavy
castings require little machine work,
whereas some small parts necessitate a
large amount of machine work. More-
over, a statement as to the number
of complete units assembled in a day
would be meaningless because some
days no units at all are completed
while on other days quite a number will
be finished on the same day. A state-
ment of the number of man-hours
worked in a day would simply be an
indication of the payroll for the day
All these fail to answer the purpose be-
cause a production progress chart must
show what was accomplished and not
the amount of labor available.

Chart Must Measure Production: It
is highly:important that a production
chart really be a measure of the actual
production. Based upon some unreason-
able unit, it can be worse than noth-
ing. To keep the men interested in
maintaining maximum production, the
chart must go up when the men pit*
extra effort into the work. The easiest

lA lr\‘h

H A N S E N

AIR HOSE COUPLINGS
WILL DELIVER

They’re faster, far more
economical, no wastage of
air, easier to operate, no leak-
age from an ounce of pres-
sure up to well over 14,000
pounds, longer life, trouble
free operation. Slight push of
plug into socket it is con-
nected absolutely air tight,

air is autom atically turned on. There is no
turning of air valve, connection or hose. Easy
pull back on sleeve and plug Is ejected, dis-
connected and air is automatically turned off.
Is it any wonder they are the talk of the trade
and the choice of most of the big industrial

plants thruout the country.

SEND FOR FREE CATALOG

H an se n mfg. Co.

INDUSTRIAL AIR LINE EQUIPMENT
1786 E. 27TH STREET <« CLEVELAND, OHIO
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H AVE you a tough 24-hour-a-day lifting job
to do? Is it 500 Ibs. or 40,000 Ibs. you Ilift at
a time? We build a ‘Load L ifter’ of the size
and kind you want that will give trouble-free
service even in these strenuous times. Reasons

why? —

1. “One-point” lubrica-
tion.

2. Hyatt Roller Bearings
and Ball Bearing Motor.

3. Safety upper stop; lower
blocks, sure brakes.

4. Two-gear reduction
drive; sealed against oil
leaks; steel interchange-
able suspension.

‘Load Lifter’ electric hoists are
built with lifting capacities of
500 Ibs. to 40,000 Ibs. in all com -
binations required for industrial
lifting necessities. They are
adaptable to almost every work-
ing condition within their
capacities. Send for Bulletin 350.

MAXWELL '
\
(o]
: M My : LOAD LIFTER'
z 0
z w
2 5E
TRADE MARK y H o) 1S t S
M ANNING, M A X WETLL & M O ORE, I N C.
M USKEGON, MI1CHIGAN

Builders of 'Shaw.Box' Cranes, 'Budgii' and 'Load-Lifter' Hoists and other lifting specialties.
Mahers of Ashcroft Gauges. Hancock Valves. Consolidated Safety and Relief Valves and
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'American’ industrial instruments.

way to get them to lose interest en-
tirely is to have such variables in the
calculation that the chart shows a de-
crease in production on the very day
when everyone put an extra amount of
effort into the job trying to make a
new record.

The Permanent Solution: To get
a measure of production where many
types and models of machines are be-
ing made, it is necessary’ to make meth-
ods studies of each job in the plant
in an efTort to determine a reasonable
day’s work for each part. When these
jobs are all standardized, the amount
of work turned out in standard units
of labor can be determined. Then the
standard units represent accomplishment
since this indicates the amount of time
the parts manufactured ought to have
taken. Thus the standard can be divid-
ed by the actual man-hours on tire pay-
roll and a percentage obtained repre-
senting the level of production effici-
ency at which the plant is operating
for the period. It is convenient to es-
tablish some sort of unit; for example,
$10 of standard labor might be used.
Then one model could be regarded as
to 15 units for some other model.

But a methods engineering program
involving detailed time studies of each
job requires about two years to set up,
even in a fairly small size plant. Con-
sequently this permanent program will
be of no help in making production
charts for posting in Mr. Nelson’s pro-
duction drive. However, many plants
already have such data available. la
those plants, it should be possible to
set this system, up quickly to show pro-
duction rates, for an excessive amount
of calculation is not involved.

Chart of Spoiled Work: However,
there are other charts (although not
measuring effective production directly)
which can be used to stir up enthusi-
asm and spur tire men on to raise
their output. The first that might be
mentioned is a chart of spoiled work.
Almost every plant keeps sufficient rec-
ords to enable such a report to be com-
piled without difficulty. The more
work that is spoiled, of course, tire less
usable production there is compared
with the amount there should be.

Such a chart of spoiled w'ork migb*
be shown in hours of work lost or
spoiled. However, it is most effective
to base the figures for the chart on dollar
value. For example, an expensive cast-
ing might be spoiled after 15 minutes
w'ork in your plant. On the basis of
man-hours this w'ould show up only
as 15 minutes lost. But the work of
the foundry done outside of your plant
is lost, too, and the dollar value of the
casting plus the value of the labor
put on it up to the time of spoiling
is the true measure of the overall loss.
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IVATI'RALLY you want to make most

effective use of every pound of steel
you can get. When your orders for bolts
and rivets specify Oliver, you are con-
serving vital steel, because Oliver Jorges
these fasteners by the upsetting, rather
than the cutting method. This reduces
scrap to an absolute minimum, and speeds
production.

You can be supplied with the types and
sizes of bolts, nuts, rivets, or other steel
fasteners you need by Oliver—and be
assured of using effectively every pound
of steel your order requires. This is an
efficient, patriotic way of best observing
the restrictions on vital steel.
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And this is of most interest to tile. War
Production Board.

Machine Operating Efficiency: An
effective chart showing production lev
els in the machine shop can be mad

by comparing the time all the ma
chines in the plant actually run witl
the total time they are available for
running.  This might be called the
“Machine Operating Efficiency”.

Some of .the things that cause a par
ticular machine to operate less than 2

hours per day are: Personal time old
for the operator, setups, sharpening
tools, oiling machine, maintenance and
crane service, waiting for materials,
waiting for instructions, and other de-
lays.

Many plants where incentive rates
are not in operation require the op-

erator to punch in and out on each new
job at the job recorder, this being for
the purpose of accruing costs. No rec
ord is made of interruptions to the
work between jobs.

Idle Machine-Time Cards: It is rec-
ommended that new cards be designed
so as not to interfere with the present
cost cards, the new cards to be called
“ldle Machine Time.” These new
cards can be used to record every time
the machine stops for any reason and
regardless of the reason. It is sug-
gested that the operator’s name should
not appear on the card—just the ma-
chine number—and the same card
should be used for all three shifts in
die day, regardless of the fact that
three different operators are involved.

This will eliminate to some extent
the objection the operator may, have
to punching out for his own personal
time. The cards may be colored red,
white and blue and labeled with some
such slogan as "Keep die Machines
Running” to promote enthusiasm for
the production drive. Code letters can
be listed 01l the card for each type
of delay so all the operator has to
put on the card besides the time stamp
is a single letter.

Since each operator will be punch-
ing his card many more times than
formerly, it is advisable to check into
the location of job recorders. It is
foolish to devise means of increasing
production if the plan requires more
time-keeping than the necessary rec-

ords for more production will thereby
be lost than gained. Usually it is nec-
essary to install additional job record-
ers so one will be adjacent to every
group of machines.

It is suggested that the actual time
the machines were running be com-
pared with 24 hours. This charges

the operation or utilization factor with
all the delays including lunch periods
regardless of whether the operator has
any control over the particular idleness

HERE'S HOW

TO SAVE STEEL

sny camn Speed

/"VVER 99% of Oliver’s production of

bolts, rivets, and steel fasteners is
made by the steel-saving upsetting method.
Thus you get full value from every pound of

steel your priority furnishes. The Oliver
method is faster . . . permits the use of
tougher high-strength steels ... and you get

S|)ced which is vitally important today.

THIS IS WASTEFUL
(Cutting-away Method)

scrap

THIS IS FAST AND SAVING

(Oliver Method)

8T TK— scrap

a
tot. .AC— scrap

Take advantage of the speed and sav-
ings available with Oliver production
methods! Your essential steel fastener
requirements will receive prompt
handling at Oliver— always!
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period or not. It is easily possible that
some of the men themselves will think
up ways to co-ordinate and eliminate
some of the fixed delays.

Analysis of Delays: Needless to say
these idle-time cards should be studied
and analyzed by the management for
co-ordinations. Perhaps the oiling can
be done during a setup period and
perhaps some maintenance or inspection.
Idleness due to personal, time can be
cut down by having relief operators
substitute at staggered intervals.

At any rate it is an easy matter to
add up the total delays as shown on

Battle-Dress of

AMERICA’S

AUTOMOBILES

continues to Benefit

all the cards for the 24 hours in order
to prepare the chart showing the utili-
zation factor. For example if there arc
50 machine tools in the plant this makes
1200 machine hours available in 24
hours. If the tickets show delays total-
ing 200 hours, the utilization efficiency
would be 83 1/3 per cent.

Charts of Assembly Schedules: It is
no doubt possible to show charts of
actual numbers of units finished in the
assembly departments. This can be
compared with the predetermined quota
of assemblies scheduled.

Production Delays Because of Meet-

from ACP Products and Processes

Peeps or jeeps are America’s
automobiles today. Many Of
the chemicals and processes
developed by AGP for plea-
sure cars are finding grimmer

duty now.

DEOXIDINE is being used to
prepare steel properly for
painting. Used by the auto-
mobile industry for 25 years
in mass production methods,
itremoves oil, eradicates cor-

rosion, neutralizes cor-

rosion-producers, creates an

etched and inert surface that
holds paint perfectly.

KEMICK

acoating thatwithstands red

is used to develop
heat on engine exhausts of
America’s automobiles of to-
day just as it was used to coat
these surfaces of the automo-
bile ofyesterday. FLOSOLis an
ideal soldering flux that wets
oily surfaces a most effi-

cient flux for steel, brass, cop-

per, tin, terne plate, zinc and
galvanized iron where high-

quality solderingis necessary.

Other ACP Products that contribute to the war effort include: RODINE to save steel and acid in
pickling; CUPRODINE for copper-coating steel by immersion; LITHOFORM for coating gal-

vanized iron to hold paint.

There may be other problems in treating or finishing your metal products which ACP can help

you solve.
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ings: For Mr. Nelson’s production drive
it has been suggested that a committee
of management and labor be appointed.
Care should be taken in selecting the
shop men because no production on a
man’s machine should be lost while he
is in the meeting. Perhaps a worker
from another department can be found
to run his machine during meeting pe-
riods. Or the committee can meet
during hours when shop representatives
are not on active duty if all representa-
tives are from the same shift. Commit-
tee members arc usually paid for their

time regardless of when the meetings
are held.
In addition, less frequent meetings

would also contribute to minimizing lost
production.

Maintaining Morale: It is important
not to overlook the factors influencing
the general morale of workmen in your
plant. Most of those who do not fully
appreciate their value in winning the
war probably do not realize how thor-
oughly the plant is engaged in war
work.  Moreover some men have the
impression that every able-bodied man
should join the Army and that the men
in industry are to some extent slackers.

This attitude should be eliminated.
The best way to do this is to be sure
every worker knows just where your
plant products are being used in the
war.

Many plants are losing men because
they have read accounts of the progress
of the war and of our many setbacks
and feel they should do semething about
it so they join the Army.

It would appear highly desirable for
the War Department to issue some sort
of a card or certificate to every vital
defense worker to bring home to him
his importance in the war work. Any
worker receiving such recognition would
surely have his morale and enthusiasm
increased tremendously.

A few plants have made some such
effort by supplying war workers with
caps, armbands, etc., inscribed “Soldier
of Production” or bearing some similar
label to emphasize the worker’s direct
connection with the success of our war
effort. Much, much more could he
done, for the importance of the war
worker should be made more widely
known and appreciated.

Substitutes W ood for

Steel for Duration

Lyon Metal Products Inc., Aurora,
11, announces that its portable shop-
robcs, lockers and cabinets will he
manufactured of wood instead of steel
for the duration. This move is in ac-
cordance with priority regulations to

further the war effort.
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Will Meet Requirements

(Continued from Page 128)

no special deoxidizer.

The data in Table II, covering tension,
hardness, and notched bar-impact tests,
give a general comparison of the proper-
ties most commonly determined for these
steels. The yield and tensile strengths
shown are slightly higher than those or-
dinarily obtained commercially for sim-
ilar compositions because the individual-
ly handled laboratory bars cooled some-
what faster.

The yield and tensile strengths, how-
ever, follow the compositions very close-
ly. High carbon or manganese content,
or a combination of high carbon and
high manganese, produce high strength.
The chromium and nickel content of
heat E-1 has increased the strength of
this steel, whereas the copper in the
triplex steels has a negligible elfcct.

The draw or lovv-temperature anneal
caused a slight average drop in the yield
strength but had no effect on the tensile
strength.

Other things being equal, the ductility
tends to vary with the composition. Car-
bon and sulphur are the most potent
elements and the ductility decreases as
either or both of these elements increase.
Superimposed on these effects, however,
is the strong effect of inclusion type and
it will be observed that all of the steels
with type | inclusions have very good
ductility.

Good Ductility Present

The three steels with type Il inclu-
sions, E-I, B, and C, all have good duc-
tility, although this can be accounted
for in part by the high carbon contents.
With the exception of the triplex steels,
all of the steels with type Il inclusions
have good ductility but average a little
lower than those with type 1. The
ductility of the triplex steels is some-
what lower than can be accounted for by
composition, but some of the inclusions
in these heats are close to type II.

Hydrogen embrittlement, as indicated
by the improvement of ductility pro-
duced by the draw, is present in the basic
open-hearth heat 9551, acid electric heat
1163, basic electric heat E-l, and the
converter steels 1, 2, 3, 4, A, and B.
Iliis indicates a greater prevalence in the
the converter steels, although some
trouble with hydrogen is not uncommon
in the other steels. There is some indi-
cation that present practice's tend to
minimize this trouble.

Brinell hardness numbers were taken
on sections cut from the center of the
coupons and, as usual, follow the tensile
strengths very closely.

Aotchcd-bar impact tests were made
both on V-notch lzod specimens and
kevhole-notch Charpy specimens. The

September 14, 1942

1zod values, although higher, follow the
same trends as the Charpy figures and
both, in general, bear a close correlation
to the ductility. Comparing steels with
the same ductility, however, it is ap-
parent that the aluminum, deoxidized
steels have the highest average impact
ratings, whereas those treated with
titanium show no advantage over those
without a special deoxidizer.

It so happens that most of the alumi-
num deoxidized steels are converter
steels, but because this effect of alumi-
num is well known, no significance is
given to the method of production.

THE THIN RED

BY THE MAGNA FLUX M

All of the properties in Table 11, there-
fore, seem quite orthodox for grade |Ii
steel and can be accounted for by com-
position and deoxidation practice.

One of the properties in which con-
verter steel has been alleged to be espe-
cially vulnerable is notch sensitivity at
low temperatures. However, data are
on the record” for properly aluminum-
killed bessemer pipe (0.15 per cent car-
bon) that gave Charpy values of 50 foot-
pounds at room temperature, 34 at —25
degrees Fahr., and 21 at —50 degrees
Fahr.

Large tonnages of such pipe have

LINE OF FAILURE

ETHOD

PERFECTION,— no less,— is demanded of the parts made
for a fighting airplane engine. Hidden flaws there dare not
be. Material and workmanship MuUsSt be perfect.

The Ahlberg inspector you see in this picture is searching
for hidden flaws by means of the Magnaflux test,— a test so
sensitive that a faint microscopic crack, invisible at the sur-
face, is revealed by means of magnetism as a thin red line.

The reputation of Ahlberg bearings for perfection results
from the combination of merciless inspection, of the finest

materials and the use of methods and equipment that is the

last word in precision manufacturing.

That is why you will find Ahlberg bearings so often used
where perfect performance is the only thing that counts.
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been in successful commercial use over
a period of years. While this behavior
of wrought steel leads to the expectation
of similar behavior of cast steel, direct
evidence was lacking.

Considerable attention was given,
therefore, to low-temperature notched-
bar impact tests in the present study.
It is well known that such tests differ-
entiate sharply between steels properly
and improperly deoxidized, whereas the
static tensile properties at low tempera-
tures do not.

Every one of the impact tests at low
temperatures were made with standard

keyhole-noteh Charpy bars, single and
double width.

The specimens were cooled by immer-
sion in a bath of acetone and dry ice and
were broken within 3 seconds after re-
moval from the bath. During this interval,
they would warm up from 2 to 4 degrees
Fahr. and, to compensate, the bath was
held to a temperature 3 degrees Fahr.
below the desired breaking temperature.
Each bar was held 15 minutes at tem-
perature while the bath was agitated,
before testing.

In all cases, the tests were made in
duplicate but further check tests were

Excepuonally close temperature uniformity for work requiring a
maximum of 1300° F. is obtained in this R-S Convection Car Type
Furnace. Large volume air circulation permits rapid heating and
high production. Program heating and cooling is also possible
on work requiring a slower rate of heating or a definite time-

temperature cycle.

Automatic temperature control and combustion safety devices
with dependable ait circulation and proper distribution assure a
continuous flow of uniformly heat-treated material.

The direct mounted electric car drive permits smooth operation

with safety.

Benefit by our broad experience in the industrial heating field.
Add your name to the growing list of satisfied R-S customers.

R-S PRODUCTS CORPORATION

122 Berkley Street, Phila., Pa.

Billet Heating
Plate and Angle Heating
Soft Metal Melting

Heat Treating Recirculating
Annealing Continuous Conveyor
Car Hearth Forging

Rotary Heatth
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made when it seemed to be desirable.
Check tests were made primarily where
the original duplicate tests gave erratic
results. Data are shown graphically in
Fig. I

It may be observed from the illustra-
tion that the impact values gradually de-
crease with drop in temperature until
suddenly they become very ,erratic or
drop to a much lower figure. It is this
drop-off, where the steels change from a
relatively tough to a brittle material,
that is most important to determine.

It is obvious, of course, where dupli-
cate tests give such values as 17 and 2
foot-pounds, that chance might just as
well have given either two high values
or two low values. Too much impor-
tance, therefore, must not be placed on
individual figures.

Among the acid open-hearth heats,
the heat 493 begins to show erratic
values at —20 degrees Fahr., 509 and
F-1 at 0 degrees Fahr., and F-2 at —20
degrees Fahr. At — 40 degrees Fahr.
three show extremely low values.

The basic open-hearth heats held up
better and 9551 and 9567 show no drop-
off until — 40 degrees Fahr., while Q-I
and Q-2 drop off sharply at —20 degrees
Fahr. The better properties of these
steels may be attributed tentatively to
the relatively low phosphorus content.
These steels had no special deoxidation.

Treated with Titanium

Erratic results were obtained at O de-
grees Fahr. for acid electric steels, heats
715 and 1009, at —20 degrees Fahr. for
724, while 1025 failed at — 40 degrees
Fahr. The fifth heat of this series
(1163), however, exhibits no erratic be-
havior but only a gradual reduction in
impact value down to —80 degrees
Fahr., where a sharp drop was obtained.
It should be noted here that the first
four steels were treated with titanium
and calcium, whereas the last was deoxi-
dized with 2 pounds of aluminum per
ton.

The basic electric heat, starting rather
low, shows no inconsistency and falls
gradually to a low value at —60 degrees
Fahr. The nickel content of 0.43 per
cent is thought to be of benefit in this
steel because the aluminum content is
too low for the best effect.

The triplex steels held up very well
down to —60 degrees Fahr. Only heat
11-42, which has a low value at room
temperature, shows erratic behavior at
— 40 degrees Fahr, but none of them
shows a temperature value until —60 de-
grees Fahr. is reached. The copper con-
tent of these steels undoubtedly aids the
low-temperature properties but they also
were deoxidized with 2 pounds of alu-
minum per ton.

The converter steels, heats 1 to 4, in-
clusive, have easily the best low-tem-
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perature properties. Only*heat 4 begins
to show erratic results at — 80 degrees
Fahr. All of these steels had an addi-
tion of 2 pounds of aluminum per ton.
Heats A, B, and C to which 1 pound of
aluminum per ton was added begin to
fall in die range of —20 degrees Fahr.
to —40 degrees Fahr., whereas heat D
to which about 1.5 pounds of aluminum
was added is consistent down to at least
—60 degrees Fahr. Generally speaking
less than about 5-foot-pounds had brittle
fractures, while those above this figure
showed some toughness.

Data on die low temperature impact
values are shown graphically in Fig. 1.
There is some scatter in the data, but
it is believed that straight lines repre-
sent the true trend. For diose steels
showing a sudden change from tough to
brittle fracture two separate curves are
drawn, because in most instances, there
are no intermediate data. Where the
upper and lower curves overlap, how-
ever, there is apt to be some erratic re-
sults.

Deoxidation Practice Important

Superficially, these low-temperature
notched-bar impact values seem to show
a distinct advantage for converter (in-
cluding triplex) steel, but the evidence
of acid electric heat 1163 and the con-
verter steels B and C clearly indicate
that the melting medium is of secondary*
importance at best and that the deoxida-
tion practice is paramount. The value
of deoxidation and aluminum additions
in enhancing the low-temperature tough-
ness of steels has been shown by Ilerty\
and by Kinzel, Crafts and Eganh

An exception to the above statement
should be made in the ease of the basic
open-hearth furnace, if it can be shown
that low phosphorus content, which is
more or less inherent to the process, is
responsible for the good properties
shown by these steels.

As a further check on the low-tem-
perature notch brittleness of these steels,
a limited number of double width
Charpy bars were broken at tempera-
tures in the region of the drop-off shown
by the single width bars. As shown by
Hoyt' and by McAdam and Clyhe7 a
double width Charpy bar of a tough
steel will require approximately double
°r at least a substantially greater amount
°f energy to break as for a single width
specimen of the same steel. A brittle or
notch-sensitive steel, on the other hand,
will break with considerably less energy
absorption for a double-width specimen.

It might be expected that the results
obtained would show a different trend
or be more erratic, yet they present sub-
stantially the same picture. In general
the first signs of brittleness are observed
at a slightly higher temperature with
the double-width specimens, but in a
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few cases, this is reversed.

ihe abilicy of a material to retain its
impact strength after strain age-harden-
ing is often considered of importance in
evaluating it for some applications. Con-
verter steels have been considered to be
especially susceptible to strain age-hard-
ening effects because of a supposedly
high nitrogen or oxygen content. In
view of this, a number of comparative
tests were made on the cast steels.

Specimens of the normalized and
drawn coupons were machined to over-
size dimensions for the standard impact
bar. These then were compressed in
the center of the specimen for about %
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inch on eidier side of the notch location
until they were cold worked 10 per cent.
The specimens, after the cold working
treatment, next were finish machined to
size and the keyhole notch put in the
center of the worked portion. Four
specimens were machined from each
steel, two of which were tested as cold
worked. The duplicate pair of speci-
mens were aged at 475 degrees Fahr.
for 30 minutes and then tested at room
temperature. Rockwell “B” hardness
data were also obtained and it was noted
that the major increase in hardness of
the steels occurs after cold working. The
aged specimens show only minor differ-
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ences in comparison with the cold-
worked specimens as a result of the
aging treatment.

Impact strength values, on the other
hand, show marked reduction, the major
portion of which occurs in some of the
steels after cold working and in others
after aging. This is illustrated best by
the percentage of reduction figures. In
comparing these data with the deoxida-
tion practice used, some relationship is
evident.

These steels having no strong deoxi-
dation treatment, as a rule, are much
more susceptible to aging after cold

working than are the steels fully de-
oxidized. It was observed in the data
that the former steels show substantially
larger decreases in impact strength after
aging than do the latter steels. The
steels receiving the strong deoxidation
have the major reduction in impact
strength occurring after cold working.
The two basic open-hearth steels, 9551
and 9567, are apparent exceptions to this
rule and show good resistance to strain
aging.

The effect of deoxidation practice on
the aging tendencies of these steels has
a corollary’ in its effect on aging in deep-
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drawing steel?. In the rimming steel
grade of deep-drawing steels, no alumi-
num is used and the steel is strongly
susceptible to aging after the temper
rolling following the annealing opera-
tion. When this grade of steel has been
killed with aluminum, however, it loses
mits aging characteristics to a large extent
and is known as a nonaging Kkilled steel.

The fatigue or endurance strengths of
the grade 15 steels has assumed an im-
portance greater than normal during the
present emergency. Very few data are
available on cast steels which could be
used in comparing the various steels
produced by the different melting units.
Therefore, a few tests were made on
representative steels from each group
received.

In order to obtain a fairly complete
analysis of the fatigue properties of the
steels, two types of specimens were run
in the tests. These were standard
smooth specimens and Kommers square-
notched specimens. Two of the steels,
the acid electric steel 724 and converter
steel 3, were also tested at — 40 degrees
Fahr., using the notched specimens only.
Similar low-temperature tests were run
previously at Battelle and the operation
of the equipment is described in detail
in a paper by Russell".

Only One Heat Run

Data for the standard specimens show
a distinctly higher endurance ratio for
the two acid steels than for the basic
and converter steels. Inasmuch as only
one heat from each group was run, how-
ever, no generalization can be made.

The notch endurance tests at room
temperature, on the other hand, have a
striking uniformity which shows no pref-
erence for any group. Likewise, the
two steels tested as notched bars at —40
degrees Fahr. give very similar results.
Since steel 724 had only 2 foot-pounds.
Charpy impact resistance at —40 de-
grees Fahr., it is evident, as might have
been expected, that fatigue properties do
not reflect the types of brittleness brought
out by single-blow notched-bar impact
tests but, instead, fall in line with the
static tensile properties.

All of the endurance limits are with-
in normal expectations and do not ap-
pear to be influenced by deoxidation
practices in the same manner as some
other properties tested.

Commercial cast steels injide by six
processes of melting were compared as
to composition and mechanical proper-
ties. The compositions of all were
normal.

The basic open-hearth steels had low-
er phosphorus contents. If the identifi-
cation were to be removed from the
others, it would be difficult to decide by
what process they had been made.

The converter steels, as a group, were
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deoxidized with aluminum, whereas only
two of the other steels were aluminum
killed.

The microstructures were governed by
the deoxidation practice, both as to in-
clusion type and grain size. Aluminum
was the only deoxidizer that caused a
definite change in type of inclusion.
Titanium produced some grain refine-
ment but not so much as aluminum.

The room temperature mechanical
properties were entirely orthodox for
grade B cast steel, and varied with the
composition and type of inclusions, with-
out regard to the method of manu-
facture.

The converter steels, as a group, had
the best low-temperature notched-bar
impact properties, but this is held to be
a result of deoxidation with aluminum
rather than melting practice.

The aluminum-killed steels also showed
less strain age-hardening, which gave
a fallacious advantage for the conver-
ter steels.

A limited number of standard fatigue
tests showed a superiority in endurance
ratio for the acid open-hearth and acid
electric steels, but notched fatigue tests
showed a notable similarity for all steels.

Nothing Favors Either Process

No evidence was found to favor one
process over another, except that the
basic open hearth gave better phos-
phorus control. Mechanical or engineer-
ing properties of all the steels were gov-
erned by composition and by deoxida-
tion, rather than by melting process. For
example, acid electric cast steel not hav-
ing had an adequate aluminum addition
shows low-temperature impact short-
comings, just as converter steel would
without an adequate aluminum addition.
When low-temperature shock resistance
is needed, it would be in order to im-
pose a low-temperature notclied-bar im-
pact acceptance test. If this be done
and steel be passed or rejected on per-
formance rather than on the melting
process used, some steel now being ac-
cepted but not of good low-temperature
toughness would be excluded and much
good converter steel would be made
available.

With proper deoxidation, all the proc-
esses can make steel of the quality de-
manded for war purposes.
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Furnace Instruments

(Continued from Page 142)

lowering the stock rod, just before and
after the big bell is lowered to discharge
material into the furnace.

Beginning at the outside of the chart,
the stockline recorder measures about
0 to 20 feet down from the big bell
opening of stockline.

The recorder may be located on the
instrument panel in the instrument
house; but a large indicator should be
mounted at the foot of the hoist for
the reference of the larrv car operator.
This may be a dial type indicator, a
vertical scale 6 or 8 feet long or a
bank of lights, usually arranged in a
vertical row. The recorder is often
mounted at the foot of the hoist and an
extra indicator may be located in the
east house near the furnace.

Affords Uniform Distribution

Revolving furnace tops were designed
to distribute the charge of materials
evenly in the furnace, so that big lumps
will not collect in one section of the
shaft and cause channeling. Some years
ago the Waisconsin Steel Co. installed
telemetering recorders, to have a record
in the instrument house of the exact time
of rotation of the top and the angular
degrees of rotation. The plan most often
followed, for recording the position of
the rotary top, is to provide contactors
around the furnace top so that a circuit
is closed to one of the pens of an elec-
tric operation recorder, whenever the
contact closing arm on the rotary top
may pass one of these contactors. Six-
contactors usually are installed at inter-
vals'of 60 degrees around the top. The
operation recorder will have six pens
to record the positions of the rotary top
and may have additional pens to record
the time the skip car is dumped or the
time the big bell and also the little
bell are lowered.

A cluster of signal lights may also be
in these circuits and a separate light will
flash for each contact closed.

When fine, dusty ore is watered be-
fore it is charged into the furnace, this
reduces the top gas temperature and
prevents so much ore dust going out to
the dust catcher. In some plants, liquid
level recording gages have been mounted
on the water measuring tanks at the foot
of the skip hoist. The record shows
when the water is drawn, as well as
the quantity, and furnishes the operator
proof that each charge has received the
required amount of water.

Water added for reducing ore dust
steams out of the furnace with the top
gas and is not broken down into gas
in a critical zone of the furnace with
a great loss of heat, like the moisture
in the air blast.
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The top gas from the furnace passes
through several cleaning devices before
being used for fuel in the blast fur-
nace stoves and is also at least moder-
ately cleaned before being used as fuel
under boilers or for other steel mill re-
quirements. If dirty gas is burned in
the stoves, the checkerwork soon clogs
with so much dust that the bricks are
insulated from the heat and do not ab-
sorb as much heat as clean checkers
will absorb.

Various combinations of cleaners arc
in use, the first being the dust catcher.
This is a large chamber into which top
gas flows. The diameter of the cham-
ber is large so that the velocity of flow
nf the gas is retarded and much dust
is deposited in the bottom over a trap
door through which the dust is fre-
quently removed.

The top gas temperature is taken
with a thermocouple, usually inserted
through the shell of the dust catcher
near the downcomer connection from
the furnace. This instrument will be a
recording pyrometer and a round chart
is frequently used. The usual work-
ing range is 300 or 400 degrees Fahr.
but the temperature might easily be 800
degrees.

Smoke Recorder Holds Promise

Experimental installations have been
made using a smoke recorder to meas-
ure the grains of dust per cubic foot
in top gas, entering the dust catcher.
Operation is with a light beam directed
through the gas on to a photoelectric
cell. The intensity of light is recorded
and the record compared with a calibra-
tion curve to determine the grains of
dust. While the results of tests seem
encouraging, no permanent installations
have been reported.

Records are commonly taken of the
pressure before and after each cleaner.
Ihese records are needed to show when
passages through the cleaners and valves
become clogged. Too large a differen-
tial in pressure between incoming and
outgoing gas indicate restrictions to the
gas flow through the cleaner. The
range of 0 to 50 inches head of water
is ample for single and 2-pen gages.

On washers or scrubbers for clean-
ing gas, through which water is cir-
culated should be on the water supply
line, to be sure that water is held at
high enough pressure to reach all parts
of the washer and make intimate con-
tact with the gas being cleaned. Theisen
disintegrators in the gas line will take
the same instruments as other types of
gas washers. When a Cottrell precipi-
tator is employed to electrically deposit
ionized dust on electrodes, recording
‘oltmeters, ammeters or wattmeters may
be useful to show the condition of the
equipment. Too much dust or moisture
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collecting on the cathodes will cause
disagreeable short circuits. Recording
ammeters on the alternating-current side
before the current is rectified are help-
ful guides. These are wound for 5
amperes and used with current trans-
formers.

The portion of the cleaned gas which
is used to heat up the checker brick in
the blast furnace stoves is mixed at the
stove burners with a forced draft of air,
often supplied by individual fans for
each stove.

Satisfactory gas and air ratio con-
trollers have been furnished for years

for use at the stove burners. One type
now offered is a flow ratio controller con-
sisting of a flow meter in the gas line
which sets the control point for a flow
controller in the air line; so that, for the
existing gas flow, the correct ratio of air
flow is maintained.

On the new highly efficient stoves,
a controller may be supplied to reduce
the gas flow at times when the tem-
perature in the dome reaches a point
so high that the brick in the top of the
stove may start to slag.

These new stoves are of the 2-pass
type with the combustion chamber ex-
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tending from the burner up to tile dome,
which will be the hottest part of the
stove. Burned gases descend from the
dome through the checkers designed to
absorb as much heat as possible. The
spent gases then pass out at the base of
the stove through the chimney valve into
a tunnel and thence to the chimney.
This tall stack usually provides a com-
mon Hue for all of the stoves.

In recent years, when stoves have
been heated to such high temperatures,
considerable attention is being given «
the dome temperatures. Fig. 5 shows a
radiation fixture located on one side of a
blast furnace stove in Germany. This
is focused on the brick lining in the
top of the dome. Radiated heat to one
or more miniature thermocouples in the
fixture, shown in the picture, generate
the usual thermocouple potential which
is recorded in degrees of temperature
on a pyrometer wired to the radiation
unit and located on the instrument
panel.

Similar radiation fixtures are offered
by most pyrometer manufacturers.

Subject to Expansion

One danger of installing the radiation
unit, as shown in the illustration, is that
the refractory tube extending through
the shell and brick lining, and through
which the radiation unit is focused, will
be subjected to the expansion of the
brick lining. The cumulative move-
ment of heating brick in most stoves
from the base up to this point will be
several inches greater than the expan-
sion of the outside steel shell.

Blast furnace engineers in this coun-
try seem to be more interested in the
temperature of the top layer of bricks
in the checkers rather than the dome
lining. Radiation wunits are therefore
focused down on the checkers 8 feet
below the dome. Expanding lining then
slides along the side of the refractory
tube with no shearing affect.

Glow' tidres have been used for diis ap-
plication. These tubes have closed ends
and the radiation pyrometer records the
temperature of the tip of the tube on
which the thermocouple in the fixture
is focused. For experimental work this
may not be as satisfactory as the open
end tube, which permits radiation to
the sensitive couple, direct from the
checkers.

As the interior of the stove is under
25 pounds pressure while connected to
the furnace, the open end radiation fix-
ture presents more complications than the
fixture used with the glow tube.

In either case the lens of the radia-
tion fixture may be protected with a shut-
ter, which automatically closes to shade
the lens when the temperature, due to

! some leak from the stove, becomes high
I enough to melt a safety fuse.
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The fixture also is provided with a
| cooling device consisting of a hollow
shell through which air or water may
be circulated. Alarm contacts are closed
; when the safety shutter acts.

—

Where comparative temperature meas-
urements are satisfactory, which clearly
show changes in the dome tempera-
ture, the most practical plan is to insert
a platinum, platinum-rhodium thermo-
couple, in a refractor)’ protection well,
into the stove dome, extending this ver-
tically downward and perhaps through
the conveniently located manhole cover.

Fig. 3 shows a record made at a
Cleveland blast furnace plant using the
platinum couple for several years. It
will be noted by the small but sharp
saw teeth in the record that the couple
is sensitive to temperature changes.

Base metal couples also have been
used but seem suitable for test work
only, as they burn out in a few weeks
at the high temperature of nearly 2300
degrees Fahr.

Chimney Temperature Recorded

It has been the practice for many
years to record chimney valve tempera-
tures. When the stove is first put on
heat the checkers are coolest and cool
down the flue gas temperature. This is
shown by the pyrometer connected to
a base metal couple which is protect-
ed by an ordinary wrought iron well
in the chimney valve outlet. Clean, effi-
cient checkers continue to absorb this
heat for several hours, while dirt)" brick-
work permits the flue gas temperature to
rise much sooner. A comparison of the
dome temperature and chimney valve
temperatures reveals much information
about the condition of stove checkers.

As chimney valve temperatures usually
are between 300 and 800 degrees Fahr.
it is possible to use recording ther-
mometers and both single record and
multiple record thermometers have been
tried. However, if a stove is not changed
on time and the heat left on, the tem-
peratures will go higher and a thermo-
electric pyrometer will be safer.

A range of 0 to 1100 degrees Fahr.
is usual for the application. Both single
record round chart pyrometers and strip
chart multiple record pyrometers, with
flue temperature records of all stoves
for each furnace on one chart, are used.

It is possible that some day equipment
will be designed to automatically shut
off the heat on a stove and close the
chimney valve when the flue gas reaches
a temperature found to be the point
where additional heating of the stove
is not economical. The stove would
then hold its heat and await its turn
to go on blast. The gas thus saved
would be available for other uses.

The foregoing comments apply to in-
struments generally used at the blast
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furnace, beginning at the air intake and
following through the instrument flow
diagram to the disposal of the top gas
from the furnace. Power plant instru-
merits are not included as their applica-
tion is not peculiar to the blast fur-
nace. Neither is the list of flow meters
included for determining the cost dis-
tribution of gas, water and steam, as
these are usually provided in other dc-
partments of a steel plant.

The number and variety of test in-
struments, indicating gages, glass mano-
meters and similar equipment needed,
depends both on the size of the plant
and the amount of service work which
will be done by the blast furnace de-
partment. Most blast furnaces are divi-
sions of steel mills and can apply to
their general instrument sections for serv-
ice.  Service contracts with instrument
manufacturers are often made to pro-
vide for checking instruments periodically
and instructing the plant instrument men
in the care and field repair of instru-
ments. In any event, the blast furnace
department should at least have a test
portable pyrometer, standard test indi-
eating gages and laboratory glass stem
thermometers for checking the accuracy
of instruments in service.

If a barometer reading cannot be ob-
tained conveniently from a nearby de-
partment, one should be available. If

R UBBER

TANKS =+« PUMPS

VALVES -

SEWERS -

turbo blowers are used, the barometer
may be a recorder and located in the
blower room.

Pyrometers with special thermocouples
for securing the temperature of the slag
from the furnace are now cautiously
used. The same application is a suit-
able one for the optical pyrometer.

The sintering plant has become so
much a part of the blast furnace in our
northern plants that reference will be
made to a few of the important instru-
ments. These are much the same for
the vacuum, bath process, as for the con-
tinuous process, which is the one now
in general use.

Flue dust from the several gas clean-
ers and perhaps quantities of fines from
the ore supply, are mixed with some
carbon, consisting of fine sized coke or
coal. The mixture moves in a continu-
ous layer, first going under a flame which
is sucked down into the carbon and
ore by a vacuum beneath the material.
The carbon is ignited at the top of the
material which is several inches thick.
The carbon gradually burns on down
through the mass, over the induced draft.
Sinter is formed by the time the end-
less sintering grate reaches the loading
car. The porous, crumbly formation is

now in rather ideal condition for the
blast furnace.
Electrical recorders consist of a volt-

LINED

PIPE =+ FITTINGS

FUME DUCTS
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meter to show that the voltage reaching
the plant is satisfactory; and also a watt-
meter or ammeter, which will record the
excess load, if friction develops in any
part of the machinery in the dusty at-
mosphere.

A recording tachometer is wired to a
magneto to record the speed ol the
grates. The magneto is propelled
through a universal joint by the shaft
which turns the wheel over the endless
chain grate makes its turn, to dump
sinter. The tachometer may be cali-
brated in feet per minute of grate move-
ment, or for some range like 0 to 75
revolutions per minute.

The recording vacuum gage, connect-
ed through a %-inch pipe to the under
side of the grates, will have a range of
0 to 30 inches head of water vacuum
and the working range may be about
15 inches head of water vacuum.

A low range recording pressure gage
on the fuel gas line, to the sintering igni-
tion burners, will record the gas pres-
sure available.

In conclusion, mention is made of an
instrument used as a safety device in
ore storage yards. Large ore bridges,
moving on tracts for the distribution of
ore on the ore piles, are often located
where wind velocities may sometimes be
great enough to accelerate the motion
of a moving bridge until it is out of
control. A $100,000 bridge might be
blown off the end of the track and
ruined.

A fixture is provided, consisting of
anemometer vanes, which are four cups
or half cylinders revolved by the wind
around a shaft which propels a mag-
neto. The fixture at the top of the bridge
is wired to a control instrument mounted
at the base of the bridge. Electrical
contacts on a weather vane device are
in the control circuit to prevent the op-
eration of the control mechanism ex-
cept when the wind is from a direction
about parallel with the track. When the
wind reaches the dangerous xelocity
against the broad side of the bridge, the
controller energizes electrical apparatus
to throw in the brakes so the bridge will
not be used until the wind moderates.

Mounted W heel Manual

A new booklet on the use of mounted
wheels and accessories for portable tools
is being offered by Chicago Wheel &
Mfg. Co., 1101 West Monroe street,
Chicago. It includes a selection guide
on the use of mounted wheels which
covers every conceivable material and
important war operations.

hi addition, a wide variety of portable
tool accessories are shown including
miniature steel cutters, polishing wheels,
sanding drums, disks, and other items.
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Roll Pressures

(Continued from Page 166)
various elements throughout the thick-
ness, nevertheless, in view of the thin-
ness of the strip compared to the con-
tact length, this variation would appear
unlikely to affect the pressure distribu-
tion over the area of contact with the
rolls. Again, the assumption that the
coefficient of friction is constant over
the contact length has been questioned,
and Dr. Nadai has done excellent workl
in developing the equations for the case
of liquid friction instead of solid fric-
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finishing information, call on
Udylite. No organization is better
equipped to give you information
gained from installing plating,
polishing and anodizing depart-
ments in many leading manu-
facturing plants throughout the
country. = Trained plating engi-
neers and electrochemists are at
your service. These men know
metal finishing and they can
help you plan a new installation
or revise your present one for

tion; that is, with the coefficient varying
in proportion to the velocity of sliding.
To the present author, the facts that the
pressure distribution curves actually mea-
sured by Siebel and Lueg approximate
much more closely to the peak curve
corresponding to solid friction (such as
the curve in Fig. 6) than they do to the
round-topped curve of Nadai correspond-
ing to liquid friction conditions; that if
liquid friction (continuous film lubrica-
tion) existed, “skidding” would almost
certainly occur if any considerable per-
centage of the .power were transmitted
by driving the rolls; and above all, that
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the friction coefficient corresponding to
the measured roll pressure is so high,
namely 0.105, all together indicate almost
conclusively that liquid-friction condi-
tions cannot exist between the strip and
the rolls. While the coefficient was
thought to he as low as 0.04, liquid-fric-
tion or at least semi-continuous-filni
lubrication conditions were a possibility,
but a coefficient as high as 0.105 can
correspond to nothing but the condition
known as “boundary lubrication”.1 How-
ever, it is far from the author’s intention
to rule out the possibility that other fac-
tors, not now known, may exist and may
influence the roll pressure under some
circumstances; and for that reason, addi-
tional (and complete) roll pressure data
from other mills are much to be desired,
in order to determine the range over
which factors which are known to in-
fluence the pressure, such as the coeffi-
cient of friction, vary under the different
conditions met with in cold strip mill
practice.

Other questions, raised in a previous
paper”, have to do with the effect of the
form of the curse of pressure distribu-
tion over the contact length on the per-
centage increase of that length due to
roll flattening, and with the elastic-de-
formation areas which must exist at each
end of the plastic-deformation zone in
the strip. In view of the excellent agree-
ment of calculated and measured press-
sures found above, it appears probable
that these effects are of minor importance
under most conditions of rolling.

In the present article, only cold reduc-
tion has been considered, but the same
method of calculation can be used in
the case of hot strip mills. There are then
two additional variables, namely temper-
ature and speed of rolling; on the other
hand, tension is not used, nor is the
strip lubricated, hence the friction co-
efficient depends only on the smoothness
of the roll surfaces and on the charac-
teristics of the oxide scale on the particu-
lar composition of steel being rolled.
Values of the friction coefficient, includ-
ing the effect of temperature, are given
in Trinks’ Roll Pass Design Supplement,
page 14. Data on the yield strength of
various kinds of steel, at various tem-
peratures and speeds of rolling, are given
on pages 3 and 4 of the same volume.
With all of this information at hand, it
is no difficult task to calculate the roll
pressures and forces to be expected under
any conditions of strip rolling.
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*It seems probable that for a snore distance,
only, from the entering end of the contac
liquid friction does exist.
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